107-020-7A65
MOTC-10T-106- HIDAO001

L ERE R R R

RS ERATAN

\ 4

—
AN

47

L

i
¢

=8 & B O %% BR
" § 107 & 3



107-020-7A65
MOTC-10T-106-H1DA001

RN S REE I L ALY

%;- 'ﬁ a—g%ﬁf&\*’}‘\qi? ~ FRpY /}:1'?
/\:‘E_I‘—:LBEEH_UJ jv"ll:l.,ﬁﬁ
¢ R 107 £ 3 7



2 3]

e

40 5E 5 3F 7 % B (CIP)F #2

%%f&%rﬂé#ﬁm@%ﬂ:‘g / BHEEE. —
PR, - A R INER A, A 107,03
W PAWAS

L

ISBN 978-986-05-5216-4( L %)
L cade 28 RIAE 3 pHRL 42

445.5 107000638

BREEMARMBREAE

3 EE - R - 5EFR - BEE - REE
H R RE - S am S AR R T ST T

# #ik : 10548 ZAETHEYEILRS 240 57

44 Hk - wwwihmt.gov.tw (F 3R > o0 H i)
T E: (04) 26587132

HRREH - EERE] 107 43 H

El il 2 RIEEFEARAE

R ()R AL = #TRk—Jll 50 i

A [EIF S A S E A d b 2T P& E R o b AT L g ink
BE {200 7T

B & -

< A Eg b P A R4 Y EE S ¢ (02)23496880

B EE FALTi:10485 Z AL L@ FATT RS 209 5% F1:E855@02)25180207

Fr b 40042 P ilEs 6 5% - FEEL ¢ (04)22260330

GPN : 1010700159 ISBN : 978-986-05-5216-4 (J-4%)

EIEMEREN © hEERBI(URMER - EE KL@BJEEnﬁﬁ)
AE(EREFTARERN - FRHAZF 2B RSN EE
BSERTE T AE -

/Eﬁjz)ﬁ

IS AEE Ay



http://www.ihmt.gov.tw/

GPN: 1010700159
2 200 <

vy BN TR



ZEEERM AT S EM RS E HRmERR

o A R L s N

R d g (R E ) PO R & 5= B i’g“ﬁlkﬁ 3T AR 5 S B B
ISBN 978-986-05-5216-4 (£ %) 1010700159 107-020-7A65 106-H1DA001

AT PEE - L B
ig:ﬁk?

&EixEmy Hir @Z]*i,?;fiji—’\;‘?ﬁ

- FEAFEA =R N
S ER ARy ¢ I 1 ’ /
“é_;;ﬂwigg el AL D BFRES LT F A 106 # 01
. Pyl AR A FEAKE 4 B 43 5 % 106 & 12 ¢

mi % 7 3% 04-26587170

7 5 ¢ 04-26564418 B L ¢ 02-2737-6663

Mk L i R AR D R AR E R AL K AR 0T RO

&

FER R IRLIRG Ao BT kKR %Ji‘ﬁi‘i NG A 1 BN S
Eedf4 o AH T -2 g @R R ZFE( I EREEF AL AEMAFAT
EEM e Bt A¥T3t04 06 £ 2 P""i% "R 1R LIE L2227y o
FiREFLER SHFORS DB IR L L S(Talwan Road Early Nature Disaster
prevention Systems » TRENDS) - &3+ 4 5 TRENDS 2 % & # |7 $7 % -5 4L 3 h sifite
ELAT SR IR BRGS0 SR 22 R R0 TS
FRg LR CRBEARIIN > EP - BRE O RERR RIS PTIA THE
B {8 4~ TRENDS % ‘iiﬁﬁi RE TR - BTk g o

L—&%/—‘;)}%iﬂ kL WA REE A Eiu-lﬁ“ .4,}% %jgﬂ%g{, TEABEDET B
B TieAf 5 2k A ] 2 R%E’ 7% MEFREAZFEL > T PEE il@ﬂﬂ’ﬁ'iw}@#ﬁ%iﬁiz&?{
N A R W A RBRAFFAAFELL 2 AR 54 - AF L1
28 H08% ¢ 2R 1\1‘% ﬁfp‘ R RTE T2 AR A AE TR J\l%‘il R R o A

S L LR F s T TY T S
2 R F B R
LA n 1%”?5”’—%{!““- EFEMpE L R
2. P BS B LAY o Micis 4 4 5{;?’1@’}3 et -
3. Bz AR RE Y S MR ORE R A K ST -
diep iy Pl | B j\ T
m@’ﬁ&%’ﬁﬂ”ﬁ‘?b%%”*'\ﬂos‘g;ay}mg;r,,\%.\,A:l#&
107 # 3 195 200 |MBmHEEERT SGEATLIER P A E FE BN BENT R
R
WHE s

OOl Ciegnm O ses

(egipe (0] & @ pfg 2% Bfah Do aeig
[xiem = girs 0 prfas > LY Fiesd B ypLias)
Wi

Bl AL 2 BhBER? R A QUM LR -




PUBLICATION ABSTRACTS OF RESEARCH PROJECTS
INSTITUTE OF TRANSPORTATION
MINISTRY OF TRANSPORTATION AND COMMUNICATIONS

TITLE: Research on Strengthening Bridge Disaster Prevention Technology

ISBN(OR ISSN) GOVERNMENT PUBLICATIONS NUMBER |I0T SERIAL NUMBER| PROJECT NUMBER
ISBN 978-986-05-5216-4 (pbk) 1010700159 107-020-7A65 106-H1DAO001

DIVISION: Harbor & Marine Technology Center PROJECT PERIOD

DIVISION DIRECTOR: Yung-Fang Chiu
PRINCIPAL INVESTIGATOR: Jui-Ying Lai
COMMON INVESTIGATOR: Ya-Wen Lin
PHONE: (04) 26587170

FAX: (04) 26564418

FROM January 2017
TO December 2017

RESEARCH AGENCY: National Taiwan University of Science and Technology
PRINCIPAL INVESTIGATOR: Min-Yuan Cheng
PROJECT STAFF: Guo-Wei Liao, Yu-Wei Wu
ADDRESS: #43 , Sec.4 , Keelung Rd. , Taipei , 106 , Taiwan , R.O.C
PHONE: 02-2737-6663

KEY WORDS: Seismic assessment, steel bridge risk assessment, the road investigation route’s
optimization, hydraulic model test, gabion, fabric form

ABSTRACT:

Due to the geographic characteristics of abundant mountains and rivers in Taiwan, bridges
become the important facilities to link the transportation network. The frequent nature disasters
including earthquake, flood and debris flow cause the lost of lives and cost of property that are hard to
evaluated, especially the cost of damage of the road. So we developed the Taiwan Road Early Nature
Disaster prevention Systems(TRENDS) to provide the early-warning information, bridge maintenance
priorities and road investigation optimized route to the bridge’s maintenance organization for policy
making since 2004.

This study aims to keep and renew the modules of TRENDS ,build an risk assessment model for
steel bridge, execute the road investigation route’s optimization after disaster ,do one case seismic
assessment and record the system website and database information.

In hydraulic model test on crossing bridge protection works, the Da-Jia bridge of Highway 1 is
subject to the pier scouring problem during typhoon period in recent years. In order to avoid affecting
the transport safety of the Da-Jia bridge, we carried out the hydraulic model tests about the bridge,
and provided appropriate improvement plan for the Directorate General of Highways for
decision-making reference. The scour protection for bridge piers was investigated experimentally in
this study. The flume, with a test section of 15m long and 0.8m wide, contains a sand bed and a bridge
pier. The experiments of abutment protection with different cases showed that gabion engineering
methods combined with fabric form was better than the others.

BENEFITS AND APPLICATIONS:
1. TRENDS can be provided to the bridge management and applied on decision support and
disaster prevention in the bridge maintenance strategy.

2. The study can provide the steel bridge’s maintenance strategy and road investigation route’s
optimization after disaster.

3. This study can be provided abutment protection works to Directorate General of Highways for
decision-making reference.
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Xtract #ic %8 & 47 > ﬁ%l »
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$4 045 R85 02l o 3

Szction Name:
Loading Name:

Analvsis Tvpe:

XTRACT Analysis Report -

Section Details:
X Centroid:
Y Centroid:

Saction Ares:

Loading Details:
Constant Load - D:
Incramenting Loads:
Number of Points:

Analysiz Strategy:

Analysis Results
Failing haterial:

Failurz Strin:

Curvaturs 2t Initial Load:
Curvatur 2t First ¥isld:
Ultimate Corvators:
Momant at First ¥ield:
Ultimat= Moment:

Centroid Strain st Yisld:

H.A. at First Yizld:
H.A. st Ultimate:
Enargy par Langth:
Effctive Yiald Curvature:
Effective Yisld Moment:
Orver Strength Factor:

EI Effctive:

Yiald EI Efctiva:
Bilinssr Harding Slops:

Curvature Droctility:

Comments:
User Comments

Centroid Strain at Ultimate:

-2.831 mm
.B451 mm

T.644E+6 mm"2

2110E+6 N
Myy Only

31

Dizplacement Control
confined concrete
11.78E-3 Comprazzion
304BE-20 Lim
3.308E-3 1l'm
13.78E-3 1'm
6.75E+T N-m
6.71E+T N-m
3.500E-3 Ten
14.17E-3 Ten
1058 mm

1028 mm
BB4JE+3 MW
4.0B4E-3 1'm
3.13E+T H-m
8281

1.90E~+10 N-m*2
-1.46E+% N-m"1
-7.327 %

3374

AT ITITIIIIITIANIN ATy,
4‘«‘ ‘.4
3 .
&
i .
-
- -
e
‘o‘ *e
o o
o %

MMoments about the Y-Axis - H-m

100000000

0000000

GO000000

40000000

20000000

0
0.0000.0020.0040.006 0.0080.0100.0120.014

Curvatures about the Y-Axis - 1'm

=—#— DMloment Curvature Relation
=== DNloment Corvaturs Bilinzarization

W 3.24 izt Xtract2. &~ 7.8 %
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£3-12 $4B-0 S B

e | 4%

tonf-m rad/km
Bk 0 0
A TR iR 6750 3.398
1= "L B 6710 13.78

37243 73 b JULPEHR L2 ¥
yh TR W 35128 > BEaE-d FB G L P b B G
SR ed 3-13 2 B 3.25 S o
FREmd T Rk
7}%1‘3_ L=1050cm,
L, = 0.08L + 0.0022d,f,
= 0.08 * 1050 + 0.0022 * 3.2 * 2800 = 103.71cm

2 2
5, =2 = 000003398 + 22 = 12.48cm
9, = Oy 1248 0.011893 rad
Yy~ 1050 ra
M,
8, = M—y(sy + (¢u — @)Ly X (L — 0.5L,)
6710
= —==5 X 12.48 + (0.0001378 — 0.00003398) x 103.71
x (1050 — 0.5 x 103.71) = 23.16cm
S _2316_ o
wT T T To50 oot
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313 -6 & M 14

e | me
Ton-m rad
R Bk 0 0
A s ke 6750 0.0118
1&gk 6710 0.022
8000
7000 o
6000
Eg 5000
ég 4000
3P 3000
2000
1000
0
0 0.005 0.01 0.015 0.02 0.025
{75 (rad)
W3.25 #4e- & M 2 F

373LEFanhy 4 ARSI
Ryp TER ¥ 3512 & 3886 34 5 R 385 2% 4B 3.26

Brom e AR AP S T#HRY AR FE e R R

SAP2000$§?] > Foflded 3-14 #5% o
0
= 428586kg/cm?

dAshfyn 280
= R — 400 x 5.74 x
4 . 00 X 5.74 X —=

Ve = 0.53(k + F)\Jf/4, = 0
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Rmax_R . _H_u — i — N
k= Rmax—1 = 0; Rmax = ey’R B ey’F 1404,
0,/7AR =1,k =1,
921000
|4 =0.53(1 )xVZlOXO.S
¢ +200X210+7‘[X1052

X (200 x 210 + X 1052)
= 511299kg/cm?

V, =V.+V, =511299 + 428586 = 939885kg/cm?

M,,y=Vnxh=939885*100000=9868t—m
0,/%R = Ry k =0,

V—053(0+ 921000 )x 210 x 0.8
¢ 200 X 210 + 7t X 1052 '

X (200 x 210 + X 1052)
= 40421kg/cm?

V,=V.+V, =40421 + 428586 = 469007kg/cm?

My, =V, x (h—2) = 469007 x (1050 — ==7)/100000=4681¢ — m

2
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B13.26 % 12 dmt 3 i3t | %

%3-14 % M4 R SAP20004§ » 7

I %47 (ton-m) EER
A 0 0
B 6750 0
C 6725 0.00618
D 5949 0.0077
E 0 0.0077

3744F 78 W BB PEY F 0K

SRR ER S L SR IS AR TR
3 Xtract BCHA AT 0 B~ 2 Aidhd a2 TR S 021 0 24T %
4B 3.27 3 4 3-15 %771 o

3-36



XTRACT Analysis Report -

Saction Name:
Loading Name:

Analvsis Tvpe:

Section Details:

X Centroid: -1.063 mm
Y Centroid: -1196 mm
Saction Area: T.6H4E+H mm*2

Loading Details:
Constent Losd - B: DI10E+6 N
Incrementing Loads:
Number of Points: 31

Drizplacement Control

Myy Only

Analysiz Stratagy:

Analysis Results:
Failing M=terial: confined concrets
Failurz Strain:

Curvaturs at Initisl Load:

11.78E-3 Compression
-1304E-22 Iim

Curvaturs at First Yiald: 4.513E3 l'm

Ultimate Curvature: 17.80E3 l'm
Moment st First Yisld: 4.25E+7 N-m
Ultimsts Momsnt: 4.31E+7 N-m

Centroid Strsin st Yisld: 5.683E-3 Ten

Controid Strain at Tltimate: 21.7T2E-3 Ten
N.A. st First Yield: 1261 mm
N.AL st Ultimnate: 1220 mm
Enargy per Langih: TIBBE+3 N

Effective Yield Curvaturs:
Efective Yield Moment:

3.545E-3 l'm
5.23E+7 N-m
Orver Strength Factor: (B243

EI Efective:
Yield EI Efective:

0 41E+0 N-m*2
-T.4E+E N-m*2

Bilinsar Harding Slops: 7952 %
Curvatore Ductility: 3.210
Comments:

User Comments

Joments about the ¥-Axiz - N-m
GO000000
50000000
40000000
30000000
20000000
10000000

0005 0.000 0.005 0.010 0.015 0.020
Curvateres about the Y-Axis - 1'm

=—d— Mloment Curvaturs Relation
—=— Nloment Curvaturs Bilinsarization

W 3.27 Hm iz Xtract2. ~ 1.2 %

£3-15 450 XM

e | 4%

tonf-m rad/km

0 0

Frafhrs kg

4250 4.513

e

4310 17.8
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37543 (72 » ¥t B PEi & 4 47

yh TR W 35128 el B G L P B G
% drd 3-16 2 Bl 3.28 i o

%‘?'*‘ﬂr*"g‘.%" e gk g
7}?}1‘3_ L=1050cm,
L, = 0.08L + 0.0022d,,
= 0.08 1050 + 0.0022 * 3.2 * 2800 = 103.71cm

2 2
8, =2 = 000004513 « *=% = 16.58cm
6, =2 =168 _ 0158 rad
=7 “71050 0T

M,
8, = M—(Sy + (¢u — @)Ly x (L — 0.5L,)

y
4310
=150 ¢ 16.58 + (0.000178 — 0.00004513) x 103.71
x (1050 — 0.5 x 103.71) = 30.57cm
9, = Ou _ 3057 _ 0.0291rad
wT T T 7050 o0

£3-16 $4E-4E & M 4

P2 | i
Ton-m rad
Bk 0 0
A iR ik 4250 0.0158
& *L gk 4310 0.0291
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0 0005 001 0015 002 0025 003 0035
i 75(rad)

F13.28 $*45-1 & M 14 )

376 %1 72 o SABERT I BRAH

*5347% TRl % 3512 &P E%e P4 RE o EEE4R 3.29
Ao KB M ARBREN G THET g R e PR
SAP2000$%])\ Folded 3-17 #757 o

dAshfyh
a

0
= 214293kg/cm?

280
s = = 400 X 5.74 X

Ve = 0.53(k + F)\/flA, = 0

Rmax—R . _H_u _ i N
k_mz 0; Rmax = ey’R o ey’F_ 1404,
HyH%R =1,k =1,

921000
V. =0.53 (1 )x\/210><0.8
¢ T 200 x 210 + 7 x 1052

X (200 x 210 + 7 x 105%)
= 511299kg/cm?
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V, =V, 4V, = 511299 + 214293 = 254714kg/cm?

= X = = —
Myy = Vo X h = 254714 o0 = 7618t —m
0,/%R =R, k=0,
921000
=0. X V210 X 0.
Ve 053(0+200x210+nx1052> 0x08

x (200 x 210 + 7 X 1052)
= 40421kg/cm?
V, =V, +V, = 40421 + 214293 = 254714kg/cm?

103.71
2

M, =V, X ( - %”) = 254714 x (1050 —

8000
7000
6000

— 5000
S

4

4000
#3000
2000

1000

0 0.005 0.01 0.015 0.02 0.025 0.03
i 75(rad)

W13.29 ¥ 44 deph 3 530 ) %
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£3-17 {78 o g ds U5 5 8R4 L2 SAP20008 » 7

JE =X %4 48 (ton-m)

Tl s

0

0

4250

0

4289

0.00872

3815

0.00996

moO|m >

0

0.00996

37.7%&% {78 % Rlitd

ok L PR RS E A Bl p £ 0 B
- FEEap 4 A i Al R A AT 0 RS T R 4 (3
BAVEX Y »30B®% 5 - R o RS 1TE % 4oB 3.30 2 3.31 9
T M R & deig B Ay=0.229g 0 H 3B B 4 4eig B Ac=0.479g -

,'x'. Pushover Curve

=aEy X

File

ingar Case Flot Type

Urits

Resultant Base Shearvs Monitared Displacement

Displacement t

Mouse Painter Lacation Hariz ‘

O R R N O R |
0o 2h 50 7h 100 125 160 1745 200 225

Vert ‘

0K Cancel

~| || [katemc ]

Current Plot Parameters
[voPar

Add Mew Parameters

Add Copy of Parameters...
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|
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B SAP2000 v14.1.0 Advanced - 9 = -5
File Edit View Define Draw Select Assign Analyze Display Design Options Iools Help
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T = P P

AN

" G

= S
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BeiT o Rl Y SR ERB R TR e R R L BT L
PGA & » 4§ 3.32 #75% oiiv‘ ’a‘w‘%“‘“ﬁf%%ﬁfﬁ;{ﬁ%@ﬁ W Gk L
1/3o¢ ar,mg&ﬁgﬂhgi; B ikprE 2z PGAE 5 PL3~ % - BaL
BPp b2z PGA @& 5 PLO» ¥ 7= % A RPN B F PL2 27 PLL » 4% 3-
18 #75% o

£3-18 KR LE (78 v & 148 BPGAR

45 B | PGA(g)
PL3 0.229
PL2 0.312
PL1 0.395
PLO 0.479
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0.4SDS/3.25=0.4X0.7/3.25=0.086g - ¢ ] 3.32 & &v > y}g%ﬁ#ﬁ%’? ¥ kgL
(PL3=0.229g) z. PGA &+ ¢ B & PGA & » tx# Z & (7at At
53 °

3710 #-2 (78 K+ BA R F FH 2

%+ 2 (Design Earthquake * DE) PGA & f& "8 0] | &% 2.4 &2
Tk 3 0.4SDS=0.4X0.7=028g « ¥ ** A4k ¥ N F 76 £ K24 E R
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38 HhA#HZ 1 EHH

A A5 & Bl A# T 60cmPPC s 0 thE 28m o A E R
15 & % 4o 3-19 #r7 o

%319 AREMEES F¥

Depth(m) | Pru(kg) Kn(kg/cm) 5. (cm)
1 5358.54 50255.44 0.1066
2 21434.17| 100510.89 0.2133
3 32151.26 | 100510.89 0.3199
4 42868.35| 100510.89 0.4265
5 53585.44 | 100510.89 0.5331
6 64302.52 | 100510.89 0.6398
7 75019.61| 100510.89 0.7464
8 85736.70 | 100510.89 0.8530
9 91905.21| 106345.02 0.8642
10| 102210.37 | 106345.02 0.9611
11| 11251553 | 106345.02 1.0580
12| 122820.69 | 106345.02 1.1549
13| 133125.85| 106345.02 1.2518
14| 143431.01| 106345.02 1.3487
15| 153736.17 | 106345.02 1.4456
16| 164041.33| 106345.02 1.5425
17| 174346.49 | 106345.02 1.6394
18 69266.10 38813.53 1.7846
19| 204066.60 | 112208.40 1.8186
20| 215115.14| 112208.40 1.9171
21| 226163.68| 112208.40 2.0156
22 | 237212.23| 112208.40 2.1140
23| 248260.77 | 112208.40 2.2125
24 | 259309.31| 112208.40 2.3110
25| 270357.86| 112208.40 2.4094
26 | 281406.40| 112208.40 2.5079
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27 292454.94 112208.40 2.6064
28 151751.74 56104.20 2.7048

Kyp = 790607.82(kg/cm)
k,=136633.81(kg/cm)
qb=494800.84kg

fath
khf=539568.68kg/cm

Phu=95739.31kg
6, = 0.18cm

3OA#Z I R » RlA
Had R HOR 0 AR R HCA e B 333 4T o Rl ATE L4 R

e f E o BT - RN S TR B B L R A
e T2 e 4 (B RA)EX Y P e BBEX L 5 - IRE - REEA P S
% 4c@ 334 2 335 #7or 0 F R A 4eid B Ay=0.189g > i £ ek B
Ac=0.571g -

3] sAP2000v14.1.0 Advanced -7 | | (E)
Eile Edit View Define Draw Select Assign Apalyze Display Design Options Jools He
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€ 3-D View =@
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s+ X =H . $%%% - 0AD4 §
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£3-20 MR 72 % & BN BPGAR

1+ 5c B | PGA(g)
PL3 0.189
PL2 0.316
PL1 0.444
PLO 0.571
ERERHAR Fh T R A S ET I AR A
0.600
PLO
0.500
PL1
0.400
Z 0300 PL2
4
0.200 e
0.100
0.000 /
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00
=% (cm)

W3.36 RAMIE 78 & & (il BPGAE S 7 M 14

3-47



39278 ¥ BRI BA R F T2

WREET Xy &k o ¢ R¥ R (Frequent Earthquake, FE) 4%
S o ¢ B R PGA R THR | 52482 255
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EBT 4 R T N

V,d
V. = (0.16,/f/ + 50 ]‘:4 b, d

u
#9 %qm2a1 5 d2 1 +20.8b,, > b, B~60cm > d,B5dcn -

G R AT AR R S BERE AT p B L 5D 2R
YA R FapheT

Rt 2 o4 V=44 t

Athi7? 5 $EM=12 tn

AL 78T 4 1=19 t

A¥LE 78 % $EM,=26 t-m

TE B
4.4 x 0.54
V.= (0.16\/210 + 50 T) X 60 * (0.8 *x60)/1000 = 30.83t >V,
T3 (78 %
19 x 0.54
V. = (0.16\/210 + 50 T) X 60 * (0.8 *60)/1000 = 59t >V,

3.10.3 #,1hdm s R 52 1 R R B

FE oA ?xﬁ :

Mu=(111*7)x(2. 7T-2. 1/2)=1282t-m
fy 2800

M= 08sr 085 x 210 ¢
o _ My _1282+1000+100 _ 2182
Y pbd?z 0.9 *1240%1902
1 2mRy
p=—|1- |1- = 0.001147
m fy

Asrequired=0. 001147x 1240x190=270cm’
Asprovided=32¢@12cm=841. 13cm2 > Asrequired O.K.

ER LT SR e

Mu=(37. 9+42+46. 1450. 17)x(5. 4-4. 1/2)+
(12+16420424. 3)x(3. 6-4.1/2)=702t-m
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= B 2800 g6
M= 085f ~085%x210

M, 7021000 100

R = 3.
“~ obd? ~ 0.9 %700 * 1902 = 3086
1 2mRy
p=—[1- [1- = 0.001112
m fy

Asrequired =0.001112x700%x190=148cm?2
Asprovided=32 @@12cm=474. 83cm2 > Asrequired O. K.

_mm_-a-ﬁ" .

Eﬁ%ﬁ“ 2 bo AL L4 V1/2 A#HF ER (R 95en) >

@V¢ = 0.85 x 1.06,/fbyd = 0.85 X 1.06 X Y210 X 1656.6 X 109000—
4109.6t
Mt % b P=1.7x1000=1700t <@V > = F&h 6 b0 #F ¥ ¢ 56
AR R BARF IR EE T T4 T NE

&

CREEE

EAE 4

?;%i“ i “*“%1 WAL RIE Ao b AAA G 2R R (BEHEALY 3. 95m) 0 AT
Ao p é%&ﬁ 4 b%al@i;aﬁg}w FARFY TR E ARG 04

?E?ﬂ'* s R E 4 i ARE S22y o

Vu=l. 7><(37 9+42+46. 1+50. 17)= 299t

@V = 0.85 X 1.06,/f/bod = 0.85 X 1.06 X V210 X 700 X — 20
868.27t > Vu 0.K.

311 #H#H 72 k FERRZ RN + 36
7 R AR T 2 $AE-4E & B U Bl4e 3.40 47T o
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4.50E+07

4.00E+07

3.50E+07

3.00E+07

rd
/500000000000000000000
2.50E+07

45 (N-m)

2.00E+07
1.50E+07
1.00E+07
5.00E+06

0.00E+00
0.00 0.01 0.02 0.03 0.04

Hf=%(rad/m)

W3.40 7 b FAs 2R T 2 $40-36 & B (2
B R F AR T 272 % it 4245 SAP2000 ) » FAt4r A 3-22 5 3-
23 47 o

322 73 w % P SAP20008 > T

0% /& 4 42 B e %* 4E(ton-m) R S
A 0 0
B 3470 0
C 3798 0.0339
D 3697 0.0348
E 0 0.0348

5% & &b 4% B 8 = ¥* 4E(ton-m) L
A 0 0
B 3200 0
C 3261 0.02149
D 3010 0.002288
E 0 0.002288

10% Ji 4. 4% & 78 =% %* & (ton-m) P L
A 0 0
B 2780 0
C 3019 0.0155
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D 2644 0.0171
E 0 0.0171

15% Ji 4. 4% R 78 =X 5*4E(ton-m) EEa N1
A 0 0
B 2530 0
C 2701 0.01258
D 2341 0.01385
E 0 0.01385

20% Jf & A2 B 78 =X 5*4E(ton-m) EEa Nt
A 0 0
B 2240 0
C 2403 0.0089
D 2085 0.0097
E 0 0.0097
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323 {78 % HAL 875 B3 12 4L SAP20008 » 7 AL

0% J§ 4 42 B 78 =X 5*4&(ton-m) P A
A 0 0
B 2200 0
C 2348 0.02988
D 2222 0.03079
E 0 0.03079
5% J§r 4 42 B 78 =X 5*4E(ton-m) EEa N1
A 0 0
B 2020 0
C 2078 0.03120
D 1915 0.03242
E 0 0.03242
10% & 4k 42 B IR 5*4E(ton-m) EER NS
A 0 0
B 2020 0
C 2075 0.02895
D 1871 0.03044
E 0 0.03044
15% J§ &b 42 & 7 =% 5% 4 (ton-m) P L
A 0 0
B 1620 0
C 1743 0.01762
D 1570 0.01837
E 0 0.01837
20% & 46 4% B I =X %4 45 (ton-m) M 4
A 0 0
B 1490 0
C 1628 0.01207
D 1472 0.01254
E 0 0.01254

3-56




PR T LT SRR e &1l B PGA B4 i 3-24
T o

3324 SERIHE 72 % & i BPGARE

0% 4425 | i B | PGA(g)
PL3 | 0236
PL2 | 0.348
PL1 | 0.459
PLO | 0.571
5% R &AL | i 2 | PGA(g)
PL3 | 0218
PL2 | 0319
PLL | 0419
PLO | 0.520
10%F @428 | 12 2 | PGA(g)
PL3 | 0.188
PL2 | 0.287
PLL | 0.386
PLO | 0.485
15%F 2428 | 1+ 8 | PGA(g)
PL3 | 0.170
PL2 | 0.259
PL1 | 0.349
PLO | 0.438
20%F & A2R | [+ 8 | PGA(g)
PL3 | 0.149
PL2 | 0227
PL1 | 0.305
PLO | 0.383
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http://163.29.73.52/pga/，網頁如圖5.1

+
T~

TR H
2

3 SQLQuery3 sg] - 140.118 205123 Bridge (GISServer (7

Microsoft SQL Server Management Studia

¥ &% MSSQLF AL & » 5
5 TELESHH 2 &k ~ 4 % (4c F14.3) -

B

Fle Edt View Query Project Debug Took Window Help
T e | NewQuey R (5| 4 2@ |9 - -Gl v - |5 5 e el o

P

B [ercc- -] ¥ Execte b Dobug ® v 13 3

ript for
TOP 1000 (TEM3_:
5 0 dboFlaodr!
@ O dboFloodF
& O doofoodF:
5 O dbofloadF
@ O dbafloodr:
& 3 dbo FloodF!

# O dbo FloodF!

& 0 dboflocdF: [FEAE B3I
5 3 dbojoin (42 ES1K)
@ O dbalOGiN [PG4N_ES1K]
& [ dboLoginH [FA_M5_BS1N]
& 3 dbo.OneDir [PO& ]

% O dba OneDir [P_TELES]

@ 3 dbo.OneDir [P_ESTH]

5 3 dbo.QPESU

wom -

o 3 dboTEMS 2 Remie [y Mesmg

(@ Query executed successiully:

e lac 1 TopllEor

IF]
FROM [Bridge] [dho] [TELESHR B &HE)

140.118.205.123 (100 RTM) | GiSServer (75)

# O dbo.TBMST TEMZ ZD 1D e THR TR P4 FOA M4 FOAMS POA M2 ESIM POA_M3_ESIM POA_Md_ESIM FOA_MS ESIM  POA P_TELES FESIM F -
@ O dboTBMSH ML MEH  —E  BE 02 057 055 0TI 021860 OADMIIGGSST DAL OUNSI 0 o o
i O dboTeMSE Aoomonia R —E  RM 023 037 05035 0833 DS 0 33258585 QEsTTIA  DOOTSES O o o
’ j:z:;;‘::f MLOIE WEE B RE 09 04 045 0MR 0200980 09NISACEEET 046G 0OOMISE 0 o o
" @ ESTEES| AUOOBOMA BUGR  —E BB 0305 04012 066 05  0NIG  QIGHSENGEE666T (AGVMEINNG OGNS O0MEMS O FI
@ O dbaTELESH wmnonms, @EE —E  B® 025 0S4 0708 09157 OMESIN 036BES e GeeEm oo 0 PR
& 0 dbaTwaDir ALODZMISE KM —E MR 036 0S4 07100 0913 0SS 036067 0475877 Q0N DT O LI
1 3 dbo.TwoDir aiocmoss KBR —E  B® 035 0S4 0708 0913 DMINE  03sUneEl odszmEEe osmEn oo o PR
& O dboTualir ALUDOKE ke —E  RE 0X6 050  0WM 000 DMINSS  03516Wm 046214541 0STIGS)  DO0NEE O 0 o
= W dbalTHl AL ENR —E BB 05 04165 040 DS D00l O3Szl oasaTn Qsnme 0oL D o o
N ADLOO0OSD HER —E  BE 0SS 075 1072 1MIS 0T 0308 052185143 0646356 DOBGETS 0 o 1
. ALOCCBOMA BETH  —E BB 0306 0505 Q0M 09050  LMAINS  QMMOMGO06EET (ASIBGEASNS OSSN O0MOML O o0
: Ainons R —E OB 05 0 0S  DSN7 DTG 0IUSHE oArenIH ostsm oo 0 PR
E MLOUDONA Wi —E  BE 0305 05084 07100 0913  OTIMER  OOMSSIGOONGT OAQMSTIESNNG 0SMGISY  OOOAIAIZ O o o
: ALOCDOIOE WER  —E  R® 035 05063 07107 D913l 02O 03L3le0 oammste osoumn  oomME O o o
: MLODOA WM —E  BE 005 03 006 0913  DIOWSSN  OIOMIMSSSEST OXMITSENLII 050428 OOOAIETS O PR
N AOCDOIA WEE  —E  RR 0X6 04 062 0981 0ZI9NSS 031l 0ABSILIL QTN 000 O [
ALOCnOLA AR TR B DI 06 031 DM DAGISE QSN 0SNG 0SUTEM 00T 0 PR v

e
= %l’\’

~m

Biidge | 00:00:00 | 1000 rows

(1).[PGA_M2] %
(2).[PGA_M5] % 4 %
(3).[PGA_M3] %

(4).[PGA_M4] 3

X0 AT SR 2 Ay S ACHE 7 4t 1

S
K

(5).[PGA_M2_ESIM]
(6).[PGA_M3_ESIM]
(7).[PGA_M4_ESIM]
(8).[PGA_M5_ESIM]

PGAR i 4 Hff 28 47 fubd 2 44 4 4eid B

VT

il

3

BT A 5 B B4 d5  i F PGA_M2~ PGA_M5

4-3



2 PGAG B M R 2 i (7 & P S 4 w5 it P_TELES(F &) &
P ESIM(AF § )i o » ¥ BB B30 % 3PP = 0 Bt B om0 2
“%E— ¥ o

i \%J » bt’ﬂisq] B3R (D)3 () F M A ¢ Ay AciE g AR ¥
R AR S B Ip AR & Mﬁz#)}%’—’if&_ bR ITH TR BT
AR s S ﬁxigxivgkua‘ FRONFLA 5 (2008) ~ B E = ~ 45
fo ~ R R4EE £ (2010)#7 % & 0 & #E']:}_v_b fmt 14 Ec ¥ R A (log-
normal distribution)z_ ﬁ&% bt SnBck o o B3 EEA B 2B(TE
B HFER)TT AU H s B & b B (PGA) » S0P 5 47457
g s > i msoilv FFo Z3p0 e 7w ifd & 4o
TR oA Wit BT P R A BT O AZARRE I 2 (4 Ay )
22T T PP ACE ) 0 X A RN A R AT RITT -
RARBEI T 4 M o HIArPGAL0.8g%F - % 2AF I F 5 25% 0 B
BF AR A48% > ¢ R AR AR FT70% o MR RS 5 92% o

MR F P 7 2 R E 5 Fa g ERIEE £ (2010)
o0 B3B3 R e 4 pod 5 (P)=0.01(dE e IE A8 -0 RIS
FPH0.2(F RAFHAR - BRAB F) 0B E AR T -2 24 T D
Wa) R 2 E O F o R 23 B R b2 4 pes 5 P=0.01(92-
70)+0.2(70-48)+0.8(48-25)+25=47% -

P e BAARAR R 2 AYT S X 2 LB EERT UE R R
2 ACTT R BN g "ﬁ'“ PLE o 7—"“*”??{5&@«? > EpF
AR AZE S 2 P UE 2 AR L R F R T AP )
FRREMHREIZAR %sz% iR ki B 4\@%;;37 ﬁ?ﬁiiﬁ%ﬁi
PO FRB L ABFE AT RA R FRMBI BRI A E G
= 4FA o
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# 5 (P)

0.92}« R,

o5F-———"———————+ (————~— —— k=
0.48 1« A G & 3 4 ﬁi}

0.25« A% 247

B
C EaeEa

Ay=0.5  PGA=0.8 Ac=1.0 PGA(g)

W 4.4 4B R B E AT R OIW

OB HE R R A g 2 Web serviceig B 0 de Bl 45977
http://163.29.73.52/Earthquake/Earthquake.asmx * 48 B ¥ F 3x ¥ %
163.29.73.52 3 # C:\inetpub\wwwroot\Earthquake\ > 4-§]4.6% 71 o

(446 REE - 87220 X (D NEE @ Vs ESPR x | & DTEREEENH-C X | G Gosgle % ) [} Earthquske Web Sencc % ol | =@ | =
€ & C 0| 163207352 1 |« (FEEaEET]

Earthquake

The following o

ported. For 3 farmal definition, please review the Service Description

This web service

sing http:/ /tempuri.org/ as its default namespace.

Change before the XML Web service is made public.

Each XML Web service needs a unique namespace in order for client applications to distinguish it from other services on the Web, hittp://tempuri.org/ is available for XML Web services that are under development, but published XML Web services should use a mare
permanent namespace.

ce should be identified by a namespace that you control. For example, you can use your company's Internet domais
vice namespaces are URls.)

name a5 part of the namespace. Although many XML Web service namespaces look like URLs, they need not point to actual resources on

For XML We 1 using ASPNET, the default namespace can be changed using the WebService attribute's Namespace property. The WebService attribute is an attribute applied to the class that contains the XHL Web service methods. Below is a code example
that sets the namespace to “http://microsoft.com/webservices/™:

> punl HepSezvice

For more details on XHL ses the W3C on in XML

For more details on WSDL, see the WSDL Specification.

Far more details an URIS, see REC 2396,

%) eE27C-MEEE. docx ~ | O JEM- EEIRE pdl ~ fEET | X

W 45 % 3k 2R % A2 Web service i &
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http://163.29.73.52/Earthquake/Earthquake.asmx
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-I— [Sp— MCHTFED HCES ™
o
nEEE
| Fr—
= a s ®lc ~ o TTIK
ome| | & b5 w‘:‘lul @7 0 yaem ™

W46 s R A% Webservicei 7 =}

4228 PR X 2TFE B

%

3

s Suieyt 4 ohttp://163.29.73.52/riveral > i F e Bl4.757 0 P ¥

I+

2T = % GISAp B o F 2% B Y 163.29.73.52 1 ¥

C:\inetpub\wwwroot\RIVERA\Default.aspx > 4-®]4.8%77% -

52

NN\ 25 ERE T ZE P B R IR T F b e
PEAIB R R TR :
 —EABARRN HAEAFAN  Z20FAN

10241000

1024 1100
AR

W ATBPHE S 2 E A e T

4-6


http://163.29.73.52/rivera/，網頁如圖5.

) 163.29.73.52 - Remote Desktop Connection - X

: BEEEE =l8] ~

G(J” ~ I8 - AU () - instpub « wiewroot « Riverk « - (& [EE R [}
HEEHR v MAZREEE v HAH® - B FEEER - [0l @
- SORE % | igesEm - | [ e | |

& T || Deflt 151245 FF 03 ASPE 3 T3KB

B A &) intra WI4ENT FF 0429 HIML b 0KB

R E 2] Login aspx 014512 FF 0418 VB ER 2KB

|| Defoult-monitor W46 F 1147 ASPE B S6KB

| snmple2 013121 FF12.. GIFEE 5KB

W1 EF L. ASPE R 11 KB

2013825 £F 10:52  GIF EHft 9KB

Ml TEXT112 W3NS T 0435 PNG B 25KB

i bloeinfowindowe 20137715 L 0940 PNG B 41KB

L, A ) Ba TEXTIL1 03577 T 0244 PHG 248 KB

o AR €) 01357 T 0230 PNG B KB

< HERR E) 1313 TS0 PNG B 26KB

i (R 2013121 FF 0517 PNG B HEKB

013131 TR 0506 PNG B KB

2013131 FF 0502 GIF & 2KB

| Flood-Resond 201201225 FF05..  ASPE SR 2KB

2 Flood-Record aspx 201212422 EF09.. VBER 1KB

[ 123 4ml 0120122 FF 0L KML 8 4512KB

[ web 2012100 T 07..  CONFIG #5 10KB

|| Login 0127130 FF 0207 ASPE R 3KB

|| Defout - 8 2012619 F4F 12:03 54KB

7] Defaultaspx 012619 F4F 12:03 1KB

7] Defoultmonitor aspxc 012619 FF 1203 VBER 1KB

27 y_key_3963180086308ed0 WH11A5 EF 05 HTML ik 1KB

|| Defoults W8S TS5 AP R 8KB

7] Default.aspx 2011845 FF 0257 VBHR 1KB

|| Defoults W14 TR0 ASPE R 80KE

7] Defonult5 g W1184 THOLS  VBHER 1KB

[55) pesums 01190 T2 GIFER TKB

| Defoultt 2011725 T4 1209 ASPE % TIKB

55 QPESTMS1 011722 £F 1113 GIF§ 1KB

12 1 sspx 01162 T30 VBER 1KB

|| Hetwark2 0116/ FF 0317 ASPE R 21KB

[ bloinfowindovAd 11531 FF 01T GIFHE 2KB

ma] TEXTIOB 11500 EF 1136 PNG B 4KB

Ml TEXTI06 1150 EF 1136 PNG B 4KB

W] TEXTIOS 011520 EF 1135 PNG B 4KB

MABBFPHFRI 2AE I ART 2}

TALE @ A H 2 * MSSQLF AL E - TR E & fi:Bridge A £
#- % FloodFSAlert (4-®]4.9) -

kN

SQLQueryl =gl - (lo.. \Admumistrator (57)) -
P pRove SRR SR rerere

BRQ- |9 % . £
3 dto boige_fiocd_min Al
3 dbo BrdgeEvent

0 dloCiEf

3 dbocostl

3 dhocott

I dbocontl

3 diocostl2

o dtocosd

3 diocodd

I dhocost

3 docods

3 diocods

T dhocod?

1%

bois OIS
3 dbo DebrisForn.
3 dbo Debissfoangic
3 dodacison

3 dvod

] dbo DseweRecan
23 dho surdrusks
31 dbosardiguake_GIS

DR | s ma |
W [ Budge | Per | F5 | Rime TV WH] SD | WHEL SDEL | Yelow | Fled | Sequ | BRI | 18 | tal | MEmIE | WEEMIE | TELESID g
[1 [ | &1x®X Pm 826 10241000 06 03 29 87 28 2 15 0 ®R 9 2 534 S  BRONDISA
2| HIXEE 828 10241000 06 03 29 537 29 2 15 0 534364 634364 BOROIIOASG
3 HIRER 828 10241000 06 03 29 837 29 2 15 0 8 SI44 K344 BIRONOISA
HIRER 828 1 1000 06 03 29 537 29 2 15 0 8 534364 534364 BIROND1544
Wies 5 |5 wix®x 828 10241000 06 03 29 87 28 2 15 0 ) Sl S4B BRONCISA
| HIXER 828 10241000 06 03 29 537 28 2 15 0 ] 534364 534364 BORODIDISA
2| HIXER 828 10241000 06 03 29 537 29 2 15 0 E] 514364 53434 BLRONOISA
5| HIXER 828 10247000 06 03 23 57 29 2 15 0 [l 514364 534364 BRODIOISA
s | HIXBR 828 10241000 06 03 29 87 23 2 15 0 ] 51434 514364 BRONOISK
10| 0 wixmR 828 10241000 06 03 29 $7 28 2 15 0 8 S S BO2ONIOISA
R 828 10200000 06 03 29 87 28 2 15 0 8 SIS BROIOISA
T diodistse (02 ] 12 wixmx 828 10240000 06 03 29 $7 25 2 15 0 8 5144 5144 BO20NIOISA
3 dioLOOIN EEN RERRCEL 828 10247000 06 03 23 57 29 2 15 0 (] 514364 534364 BR0DIOIS
(14 | 1@ #xmx 82 10247000 06 03 23 57 29 2 15 0 8 51434 51464 BRONICISA
(157 15 wxmx 828 10241000 06 03 23 537 28 2 15 0 ] S SR BRONIOISE
= (16 | 16 #xmE 828 10201000 06 03 29 537 29 2 15 0O 8 51434 53434 BIROJIGISA
= dho MON JHMTO! 7| v wxmx 828 10241000 06 03 23 W7 28 2 15 0 8 S14E4 S4B BRRONIOISG
31 dbo MON_NCTUOL (18 | 18 #IREE 828 10241000 06 03 29 $7 29 2 15 0 [] S14364 514364 BO200IOISMA
3 dbo MON_NCTU03 18 | 19 xR 828 10241000 06 03 23 537 29 2 15 0 8 20 51434 534364 BO20010-1544
3 dbo MON_NCTV04
3 dbom: FICE e (100 RTh) | WIN MOS0 TS0H I hdma | e | 000000 | 315 GRFFPY

[ Your deskiop is currenty shared with wuyuweitom@gmail.com  Stop Sharing ]

F 1056
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