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87 FEMA (Federal
Emergency Management Agency)
HAZUS (RMS, 1997) HAZ-Taiwan
HAZ-Taiwan Risk Management Solution, Inc. (RMS)
RMS HAZ-Taiwan
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TELES (Taiwan Earthquake L oss Estimation System)
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HAZUS TELES

ATC-13(ATC Reports Reports of Applied
Technology Council)
2-1 HAZUS97 ATC-13
(high risk) 12
2-2 (1) 2
(3) HAZUS 97

45 90
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2-1ATC-13

Facility number

Description

Conventional (less than 500 ft span)

24 Multiple simple spans
25 Continuous monolithic (includes simple span)
30 Major (greater than 500 ft span)
2-2HAZUS 97 (S C )
S HBR1
(L>500 ft)
C HBR2
S HBR3
C HBR4
S HBR5
C HBRG6
S HBR7
(L>500 ft)
C HBRS8
S HBR9
C HBR10
S HBR11
C HBR12
HAZUS 99 (1) (2
3)
(4) (5)
(6) (7) (in-span
hinges) 28
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HAZUS 99

2-3HAZUS 99

>150m

HWB1
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HWBS8
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HWB21

HWB22

nioln[olun]l O |vlOlu|lOjnl O [0l wvw |O

HWB23

@]

>20m

HWB12

HWB13

<20m

HWB24

HWB25

HWB14

>20m

HWB15

<20m

HWB26

HWB27

HWB16
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2-3 [1]

HAZUS 99

2-5

2-11



2-5

[2]

TYPEILC

TYPE 1S

TYPE2C

TYPE 2S

TYPE3C

TYPE3S

TYPE 4AC

TYPE 4S

TYPESC

TYPESS

TYPEGC

TYPE 6S

TYPE7C

TYPET7S

TYPESC

TYPE 8S

2-6

2-6

2-12




[1]

R=1
R=2

_ R, -1
R=4 R=min(1+ 2)
2 10cm

R=6 R=min(R;,3)
20cm

R R R=45
R=9
min(40, 2N/3)

2-13




T. Y. Lin

2-7
HAZUS 99 m
B, i=2 3 4 5
Sa1 TELES
13 15
2-7 [2]

Class a b m, B mg B3 my B4 ms Bs
TYL1C 0.250 1 0.30 0.50 0.60 0.45 0.98 0.40 1.39 0.40
TYL1S 0.250 1 0.30 0.50 0.60 0.45 0.98 0.40 1.39 0.40
TYL2C 0.250 1 0.20 0.50 0.28 0.45 0.46 0.40 0.58 0.40
TYL2S 0.250 1 0.22 0.50 0.35 0.45 0.65 0.40 0.83 0.40
TYL3C 0.250 1 0.20 0.50 0.30 0.45 0.52 0.40 0.66 0.40
TYL3S 0.250 1 0.22 0.50 0.40 0.45 0.72 0.40 0.90 0.40
TYL4C 0.250 1 0.20 0.50 0.30 0.45 0.38 0.40 0.50 0.40
TYL4S 0.250 1 0.22 0.50 0.35 0.45 0.55 0.40 0.70 0.40
TYLS5C 0.330 0 0.20 0.50 0.28 0.45 0.40 0.40 0.50 0.40
TYL5S 0.330 1 0.22 0.50 0.40 0.45 0.60 0.40 0.80 0.40
TYL6C 0.330 0 0.23 0.50 0.38 0.45 0.53 0.40 0.70 0.40
TYL6S 0.330 1 0.26 0.50 0.42 0.45 0.75 0.40 0.95 0.40
TYL7C 0.330 0 0.23 0.50 0.32 0.45 0.40 0.40 0.50 0.40
TYL7S 0.330 1 0.25 0.50 0.35 0.45 0.57 0.40 0.70 0.40
TYL8C 0.330 0 0.22 0.50 0.35 0.45 0.52 0.40 0.69 0.40
TYLS8S 0.330 1 0.24 0.50 0.41 0.45 0.69 0.40 0.90 0.40

HAZUS 99 Keew Kap

[1]

2-14




2-7

KskeWKSD

HAZUS 99

2-8

2-15



2-8 [2]
Class I pga my B2 mg B3 my B4 ms Bs
TYL1C 1 10.0 0.2 10.0 0.2 15.0 0.2 45.0 0.2
TYL1S 1 30.0 0.2 30.0 0.2 45.0 0.2 135.0 0.2
TYL2C 2 10.0 0.2 10.0 0.2 15.0 0.2 35.0 0.2
TYL2S 2 30.0 0.2 30.0 0.2 45.0 0.2 105.0 0.2
TYL3C 2 10.0 0.2 10.0 0.2 15.0 0.2 35.0 0.2
TYL3S 2 30.0 0.2 30.0 0.2 45.0 0.2 105.0 0.2
TYLA4C 2 10.0 0.2 10.0 0.2 15.0 0.2 35.0 0.2
TYL4S 2 30.0 0.2 30.0 0.2 45.0 0.2 105.0 0.2
TYL5C 0 10.0 0.2 10.0 0.2 15.0 0.2 25.0 0.2
TYL5S 0 30.0 0.2 30.0 0.2 45.0 0.2 75.0 0.2
TYL6C 0 10.0 0.2 10.0 0.2 15.0 0.2 25.0 0.2
TYLGS 0 30.0 0.2 30.0 0.2 45.0 0.2 75.0 0.2
TYL7C 0 10.0 0.2 10.0 0.2 15.0 0.2 25.0 0.2
TYL7S 0 30.0 0.2 30.0 0.2 45.0 0.2 75.0 0.2
TYL8C 0 10.0 0.2 10.0 0.2 15.0 0.2 25.0 0.2
TYLS8S 0 30.0 0.2 30.0 0.2 45.0 0.2 75.0 0.2
TELES HAZUS 99
(Ipga=1)
(lpga=2) (Ipga=0)
f1
f, f, f, [1]
1 -1
. d
2NWsina | ™
=] L 2-3
o T T — (2-3)
1 | =1
. d
2NWsing ™
T =2
f=| L " (2-4)
2 S n a I pgd — O .............................................................
N W L a

2-16
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probability)

C

TELES

2-9

2-10

2-10

2-10

2-17

(damage state

(total probability theory)

HAZUS 99

213 34



2-9HAZUS [1]
0.03 0.01 0.03
0.08 0.02 0.15
0.25 0.10 0.40
1.0if n<3; 2/nif n>3 0.30 1.00
2-10 [2]
( M2 (Damage Ratio)
1C 003 [015 |040 |L100
B 15 270 1820 &5 oo Joi0  |030
2C 003|015 |040 |2n 050ifn 3*
25 P00 2210 004 010 [2n 01z%Bifn 3
3C 003|015 |040 |2n 050ifn 3*
s |20 2210 004 010 [2n 0izmifn 3
4C 003 |015 |040 |2/n 050ifn 3
25 210 2210 e 004 010 [2n 01mBifn 3
5C 003 |015 |040 |2n 050ifn 3
55 |5>/0 2990 55004 010 |2n 01%Bifn 3
6C 003 |015 |040 |2n 050ifn 3*
65 >0 |2990 15T 004 [010  |2n 01x%Bifn 3
7C 003|015 |040 |2n 050ifn 3*
75 >0 |2990 o004 010 [2n 01Bifn 3
8C 003 |015 |040 |2/n 050ifn 3
B gs 220 |640 o004 010 [2n 01mBifn 3
2 0.67
2-4 TELES
( 2-11
2-12

2-18



[1]

2-11 [1]
1 7.3 10 100 1999/09/21, M=7.3
2 7.1 10 12 1935/04/21, M=7.1
3 7.0 10 15 1906/03/17, M=7.0
4 7.1 10 57 1941/12/17, M=7.1
5 6.3 10 6 1946/12/05, M=6.3
2-12
[1]
() () (
1 7.3 3,322,756 976,395 2,346,361
2 7.1 2,664,026 464,131 2,199,895
3 7.0 127,970 7,399 120,571
4 7.1 8,593,980 1,140,065 7,453,915
5 6.3 4,136,867 637,474 3,499,393

2-19
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2.1.2 TELES
TELES 2.5 2-6
TELES
TELES
411 412

J L

-

<

( )

<= e

2-5TELES ( )

2-20



2-6 TELES ( )

2131
(seismic hazard analysis)
( PGA PGV)
( s(T=03 S/(T=10))

(probabilistic seismic hazard analysis)
(hazard curve)

2-21



(@
(b)

(© (Der Kiureghian and Ang,
1977)

(stationary poison process)
(Youngs
and Coppersmith, 1985)

(Weichert, 1980)
(Taipower Company, 2004)
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2.1.3.3
TELES
(probabilistic seismic
scenarios)
TELES
0.2
119~123 21~26 500 2-7

12
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5.1
5.3
515!

5.7
5.8
6.1

683
6.5
6.7
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GIS(Geographic Information System) GPS(Global
Positioning System)

TBMS

TBMS 3]
(1)
2)
(3)
(4)
(5)
(6)
(7)
(8
(9)
(10)
(11)
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D

2-13

H +

2-8 TBMS

2-26

S Om 0

[3]

2-9

[3]

TBMS

55
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[3]

GPS
GPS

GPS
GPS
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US Department of
Transportation USDOT 39%
1950 1960
2010
760
Bridge Railing Manual Texas Department of Transportation, 2002

U.S. Code for Bridge Inspection  Title 23, USC-Highway, 2000  Oregon
NBI Coding Guide Oregon Department of Transportation, 1999 Manual
for Maintenance Inspection of Bridges (AASHTO, 1970) Manua for

Maintenance Inspection of Bridges (AASHTO, 1974, 1978, 1983, and
1993) Manua for Condition Evaluation of Bridges (AASHTO, 1994)

National Bridge Inspection Standards (FHWA, 1971, 1979, and 1988)

Recording and Coding Guide for the Structure Inventory and Appraisal of
the Nation 's Bridges (FHWA, 1972, 1979, 1988, 1991, and 1995) The

Bridge Inspector's Manual for Movable Bridges (FHWA, 1977) Bridge
Inspector 's Training Manual 70 (FHWA, 1979) Culvert Inspection Manual
(FHWA, 1979) Inspection of Fracture Critical Bridge Members (FHWA,
1986) Scour at Bridges, a technical advisory (FHWA, 1988) Hydraulic
Engineering Circular No. 18 (FHWA, 1988) Bridge Inspector 's Training
Manual 90 (FHWA, 1991)
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2311

[4]
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(raw data)

2312
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10.

11.
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0.01~1F



12.

13.

14.

-15~70C
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15.

16.

17.
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18.

19.

20.GPS

GPS

GPS
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24

GPS



GPS

GPS

GPS

GPS
GPS
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GPS

GPS

GPS

GPS

GPS

GPS



21. (GIS)

Hazard Taiwan

2.3.2
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[6]

90
90

64

[6]

30
17

65
84

8 3 3

88 7

22

93%

99
20
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19

8 8 27
22
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Scour at Bridges, a technical

advisory (FHWA, 1988) Inspection of Fracture Critical Bridge Members
(FHWA, 1986) Hydraulic Engineering Circular No. 18 (FHWA, 1988)

( 2-14)

2-14

[4]

Texas Dept. of 2002

Trans.

USC-Highway 2000

Oregon Dept. 1999

of Trans.

AASHTO 1970

AASHTO 1974, 1978, 1983, 1993
AASHTO 1994

FHWA 1971, 1979, 1988

FHWA 1972, 1979, 1988, 1991, 1995
FHWA 1977

FHWA 1979

FHWA 1979

FHWA 1986

FHWA 1988

FHWA 1988

FHWA 1991

Bridge Railing Manua

U.S. Code for Bridge Inspection
Oregon NBI Coding Guide

Manual for Maintenance Inspection of Bridges
Manual for Maintenance Inspection of Bridges
Manual for Condition Evaluation of Bridges
National Bridge Inspection Standards

Recording and Coding Guide for the Structure Inventory and
Appraisal of the Nation 's Bridges

The Bridge Inspector's Manual for Movable Bridges
Bridge Inspector 's Training Manual 70

Culvert Inspection Manual

Inspection of Fracture Critical Bridge Members
Scour at Bridges, atechnical advisory

Hydraulic Engineering Circular No. 18

Bridge Inspector 's Training Manual 90
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2321

[4]

D

(2)

3)

(4)

TDR

)
Web-Cam

(6)
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(7)

D @

4 TDR

5 6 7 Web-Cam

CCD CMOS
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Webcam

monitoring and control gateway, WSMCG
ethernet-ready 1/0
modules

PDA

Webcam

D
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web-services-based

(Doppler)

safety detection



(2)

3

2.3.3

1970
(all-fiber)
30

25

EMI RF
EMP
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GHz)
25nm)
7Kg

2331

(

0.154dB/Km)
2mm)

[8]

125 um
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(

30g/Km)
(

(
)
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dB/km

1550 nm

lue
lue

50 100
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650
7.
10,000 GHz
500 MHz

8. (multiplexing)

Time
division multiplexing, TDM Wavelength division
multiplexing, WDM Spatial division multiplexing, SDM

(Fiber Bragg Grating, FBG)
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10
0.1°C
1ne 100 Hz

2332

1978 K.O.Hill etd
1989 Méltz et a

(Phase Mask method)

(re-coating)
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[8]

(strain free)
(Long Period Fiber
Grating, LPG) — (Extrinsic
Fabry-Preot Interferometric sensors, EFPI )
(Erbium-doped fiber amplifier, EDFA)
(polarization-rocking filter, PRF)

(demultiplexing)
— (fiber Fabry-Perot tunable filter)

[8]

1.55mm 3mm
4.2mg
6x10°HZ2
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Geneva  Versoix

(load cell)
(washer)
7 820~840nm
(carbon fiber lamella) T
Mont-Terri

Luzzone
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[4]

(Neura network)
(vibration characteristics) (system identification)
(self-diagnosis intelligent materials)

(Vermont) 67m
Waterbury 8
Emmen
91
24 8

(Oregon)
Horsetall Falls

(New Mexico)

positioning system, GPS)
Ledyard

2.3.3.3

(1)  (ambient) )
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(global
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3)

[8]

Station) (Local Station)
(Strain Gage) (Acceleration)
1.
(1)
2.

(Shaker  vibration generator)
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(Main
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2-23 2-24 2-26

Da-Du Bridge ‘
FBG Scour Monitoring System

P13

.‘
pr

e |
‘ ' .
— 1

5 ——

Pier/
Abutment

C
Grouted
#\ with concrete

2-23 [4]
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2-24 [4]

1532.4

1s32.1

1s31.8

1531.5
1535.2

1s34.8
-2m

1534.4

[
roa [ ——
——

1538

1537.6
1537.2

1536.8
1542.5 [

1542.4

-a4m

1542

1541.6

1545.6
1545.2

E 1544.8

1544.a
1548.4 -

-5m

1548 =

1547.6 =

1547.2 -

1552.4°

1552

1s51.6

1s51.2

1555.2

1554.8

-8m

1554.4

19508

1s56.2

1s55.8

1s55.4

1560

1559.6

-10m

1s59.2

1s58.8
15636

1563.2

-1 m

1562.8

1562.4

>
c
e
N
[}

Aug/z26 Aug/27 Aug/zs Aug/2o Aug/30 Aug/31 Aug/a=2

Time (day/2004)

2-25 [4]
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Exposed

-1m

-2m

-3m

Time (day/2004)

[4]

2-26

2-25

[4]

2-26

[4]

P12
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24 PONTIS

5 5 1935
40 70% 60
1967
1968
FHWA National Bridge Inventory, NBI

National Bridge Inspection Standards, NBIS

FHWA
(Recording and Coding Guide for the
Structure Inventory and Appraisal of Nation’s Bridges)
NBI
Structure Inventory and Appraisal Sheet, SI& A sheet
90

SI& A sheet FHWA

FWHA
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Sufficiency Rating 0~100 100

50 80
Rehabilitation 50
Replacement
FHWA 42%
(Maintenance, Repair, and Rehabilitation, MR& R)
30
FHWA 1987

FHWA DP 71/1, FHWA DP 7111
[39]
PONTIS PONTIS FHWA

California Department of Transportation, CALTRANS
Optima, Inc. Cambridge Systematics, Inc.
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Technical Advisory Committee,
TAC PONTIS 1991
1993 11 [40]

2-27
PONTIS

2-27 PONTIS 2.0 [39]
DOS PONTIS 2.0
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[39]

PONTIS

2-28 NBI

PONTIS
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¥
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Type L
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2-28 NBI [39]

PONTIS 160
(condition state)
1~-3 MR&R (feasible action)
PONTIS
MR&R

(TAC)
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2-30 [39]
PONTIS 160

6~12

MR&R MR&R

PONTIS

(time-independent)
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PONTIS 160

“ 100
50
50 ”
P
T: T:
P12

P12 =1-0.5 (2TL)

P MR&R
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Pij

Markovian Bayesian
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PONTIS

U=A+0O+T

A (accident costs)
@) (vehicle operating costs)

T (travel time costs)

PONTIS
(Maintenance,Repair, and Rehabilitation,
MR&R) (Improvement)
MR&R
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PONTIS

MR&R

2-32
MR&R
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2-32 [39]

2-33 MR&R
MR&R

2-78

MR&R



o i-WEsICH PR 3L FsET: 1-WORERRTE Pl 32
Pre fi Gert Benlt Pek @ Coxt Denlt  Peoi

e Calwwm ar File Exkcmadan

B AR
§1

?
g
= ik LB W
" H

1984 Bl 5
1haln~al
H IR Y
1 Ed 51

2 L] LR ] L] F
il i8] B = Jr

PONTIS
(AASHTO Geometric Design Palicy)

2-34

2-79

I H [} Fl
i [5-Je




@

(b)

(d)
(€)

G ] e———FT T BATBCE BATRSASE

Bl @3 A R @7 RO 2
Hisee llunemis Iapraismepr Tlags
dl=recermended . Amak recermeaded)

reeFe iF Imfesaibled

Czere 4F infeazibled
PUTHRE Cases
Reneil §
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(Benefit/Cost ratio)
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(f)
MR&R

30
2-35

OTAL INCOEETRATHED MEEM
wpe ef Ackiom

' priiary A In chadsssds oF AallzFs
‘ROCREN SECHEST| DASPLE AT BaD_COSD

24.1 PONTIS

PONTIS
D

MR&R

(2)

) 160
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(4)

(5) PONTIS

PONTIS
@
PONTIS
(b)
FHWA PONTIS
PONTIS

PONTIS
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242 PONTIS4.4

PONTIS
[41]
(1)PONTIS
(2NBI
NBI
(3)4.4
2-36  2-39

4.4 2.0
FHWA
PONTIS PONTIS

(Condition codes)
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2-37 [41]

2-39 MR&R [41]
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2.5 CAESAR

CAESAR (An
Expert System for Cataloging And Expert Evaluation of Scour Risk And
River Stability at Bridge Sites)

(Pamer and
Turkiyyah, 1997)
CAESAR
FHWA
Item 60, 61, 71, 113
CAESAR 80
10
8
23 (Default Value)
CAESAR
NBI CAESAR
CAESAR
(Scour Susceptibility) (Stream
Stahility) (Waterway Adequacy)[42]
CAESAR

IF-THEN-ELSE
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Bayesian (Bayesian Network)

CAESAR
CAESAR
(Long-term
Degradation) (Stream Instability)
CAESAR (Sub Logic
Networks) (1) (Vertical Stream Stability) (2)
(Lateral Stream Stability) (3) (Contraction Scour) (4)
(Pier Stability) (5) (Abutment Stability)[42]
(
)
(Palmer and Turkiyyah, 1997)
CAESAR
.bdg CAESAR
2-40 CAESAR 2-41
(Static Information) 2-42

2-43
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(Palmer and Turkiyyah, 1997) [42]
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2-50 (Re-Evaluation)

(Logic Tracking) (Evaluation Results)
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(Pier/Abutment)
(Genera Site)
(1) (Overdl Rating) (2
(Evidence/Likelihood of Scour) (3) (Apparent Ability to
Withstand Scour) D
(Potential/Evidence of Lateral Migration) (2)
(Potential/Evidence of Vertical Stream Stability)

( 2-52)
(Estimated Total Scour)
(Pier Countermeasures) / (Left/Right
Bank Countermeasures) (Vertica Thalweg
Degradation) (Vertical Stream Stability)
(Lateral Thalweg Migration) (Lateral Channel
Migration) (Shallow Foundation Embedment, and Bank
Countermeasure Protection)
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( 2002)
(1) 121.82 24.35 7.9
10
( 4-7)
4-8
2) 121.08 24.79 75
10
( 49
( )
(G)

M 019002 (32)
M 0.18t00.19 (70)
[10.17t00.18 (215)
[10.16t00.17 (46)
M 0.15t00.16 (41)
[10.14t00.15 (15)
[1013t00.14 (11)
[ 01210013 (5)
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(G)
02 t00.22 (23)
M 0.18t00.2 (259)
[10.16t0 0.18 (115)
M 0.14t0 0.16 (30)
[ 0.12t00.14 (8)
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42 TELES 755
4-2 [1]

ID

B053S003 0.015608813 ( )*

B075N002 0.015350232 ( )

B075S008 0.013890169 ( )

B053N006 0.012553544 ( ) *

B053N005 0.010350965 ( ) *

B053S004 0.010337200 ( )*

B075N006 0.008970367 ( )

B075N001 0.007981575 ( )

B075S001 0.006896769 ( )

B075S002 0.005093337 ( )

B053N004 0.004309267 ( ) *

B045S004 0.004255331

B053S005 0.004000222 ( )*

B053N007 0.003934948 ( )*

B056X001 0.003884340

B053N008 0.003777210 ( ) *

B076N004 0.003699829 o

B053S002 0.003661682 ( )*

B075S003 0.003653466 ( )

B075S004 0.003549677 ( )

B075S006 0.003328250 ( )

B056X002 0.003266544

B045N009 0.003134396

B045N002 0.003008560

B045S010 0.003007988

B045N010 0.003001620

B035N003 0.002968652

B011X001 0.002697734

B045N011 0.002635342

(*)
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D4 Loss ( )
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4-15 [7]
001 5 o (1.0) O 0.5 0 (0)
002 5 o (1.0) 0 1000 (0.5) O (0)
003 5 |0 a.0O 050 (0)
004 7.5 |0 1000 (1.0) O 1000 (0.5 0  (0)
005 5 |3 1000 (1.0) O 1000 050 (0
006 5 |@ (1.0) O 1000 (0.5) O 1000 (0)
007 75 o (10O (0.5 0 (0)
008 5 |0 (1.0) O (0.5) O (0)
009 He/H 0.6 w=1.0 (He) 61. 0 w=2HHFH)2. 5
15 He/H) 0.4 w=1.0 (He) 41. 0 w=3WHFH3/ 5
| (1.0) O (0.5) O1 (0)
010 berr 75 by 8 W=1.0 bgy28 w=- 1/ 3bts( 1/b6)2 w=0
011 S Kk 2.0 w=lK ¢K2.0 w=L=D(K/b)sinB+cos8] 0| 65
| beﬂ
012 Ra(%) 5 |w=(RA-5/5 1.0
013 _
1.0 wz(i ) 0
s 2.0
( - )
1.0 % 0
1.5
014 75 |0 (10O 0350 (0
015 5 |o (1.0) O (1.0) O (0)
016 5

100
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1.0 Dt
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11.
K, =[(I/b)sin@ + cos6]"* 0
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Dt Ky 2.0 1.0 2.0
12. RA (%)

Ra (%)

(contraction scour)
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4.4

D.E.R.U.
(Extend)
(Relevancy)
(Urgency)
D.E.R.U.
@ 1
U 3
[13]
TBMS
U
U
)

( 4-18)
(Degree)
1~4
0

U 2 3

1 U

D.E.R.U.

TBMS
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4-18 D.E.R.U [13]
( 1
DI E[R D[ E[ R D[ E
1. 5 9.
2. 6. 10.
3. 7. 11.
4. 8. 12.
12. 13, 14 . 15. 16. 17. 18. 19. 20.
/ /
( ) | (
DIEIR|D|E|R|D|E|R|D|E|R|D|E|R|D|E D[E[R|D|E E
N/ A U/l R/ U
D E R
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0 1 3 01 2 3 4 o 1 2 3 41 2
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45.1
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4.5.3

(1)
2)
3)
4)
()

E-mail(

4-19

E-mail

4-57

4-21

4-31

)
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4-19

4-31

4-20

4-21
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65t

4-19 (1/3)

LENGTH( ) AS
WIDTH( AS
NUMSPANS( ) AS
DECK_AREA( ) AS

 MAXSPANLEN ) | s | | | | | | 00|

XI(GPS  N)
YI(GPS E)

(COMPETDATC ) | s | | | | | | 00000
(GRDERTYP( ) | s | | | | | | 00|

FALL_TYPE( ) AS
SUP_TYPE( AS

BASE_TYPE( AS

AS_ ( ) E—E-mail DB— ( )



09-v

4-20 2/3)
TBMS TELES
ABU_TYPE( ) AS
SPAN_STATU( )
AS
AS
C AS
AS
AS
AS
PGA AS
1D( ) DB
ExceedD2( ) DB
ExceedD3( ) DB
ExceedD4( ) DB
D5( ) DB
D4( ) DB
D3( ) DB
D2( ) DB
Prob_Fail( ) DB
DmgState( ) DB
DmgRatio( DB
)
Cost( ) DB
Loss( ) DB
Prob_Fail( ) DB
DmgState( ) DB
AS— ( ) E—E-mail DB— )
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4-21

(3/3)

TBMS

TELES

AS

AS

AS

DERU

6]

AS

esilesiNesiNeslNes!

AS—

) E—E-mail DB—




5.1

o5-1

5-1

5.2

-2

5-1



— N

5-2

(1)
(2)
3)
(4)

5-2



)

(6)
5.3
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User Interface
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Q) Menu Dialogs

(2 Input /Output Form Dialogs
2.
Server
Browser (Menu)
(Command Button) (Option Button) (Scroll Bar)
532

Relational DataBase
Structured Query Language,SQL
Select Form Where

Microsoft SQL SERVER 2000

533
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4.GIS

ARC-GIS Server
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5.4

(T8 L ]

{  (DERU)

. AS
(
)
AS
.
(
AS
.
TBMS
AS|
.
eDE.RU
E-mail

Database to Database

TELES
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4.GIS

GIS

5.5

5-7
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Q > [ > —» TELES—

5-5

5.6

(1)PC586 128MB
(2)Microsoft Windows XP Professional
(3)Microsoft SQL Server

(4)Sun JavaServer Pages
(5)Java 2 SDK
(6)ESRI Arc-GIS Server

(1)PC586 128MB

(2)Microsoft Windows XP Professional
(3)Microsoft Internet Explorer 5.0

5-8



(4)ESRI Arc-GIS

Java Se

Arc- Gl S |Senver
Pages

SQL SERVER 2000

Wi ndows

5.7

Database to Database
5-7

1 Dat abase t o Da‘tabase

L ey [ N

S %
|

5-9



5.7.1 Databaseto Database

Database to Database
5-8

Step 1

Step 2
Step 3
MySQL

5-8 Database to Database

(1)Stepl /

(2)Step2

Structured Query Language,SQL Select Form Where

(3)Step3

TELES
Database to Database

5-10



5.7.2

(Software Agent)

(Agent Server)

1.

5-11



Agent Server

(1)Stepl

(2)Step2

(3)Step3

(4)Step4

(5)Step5

5-9
(Agent Server)
/
)

( )
( )
( )

( )
I )
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5.7.3

JAVA
o-1
51 [21]
Voyager JAVA
JATLite JAVA
JAFMAS JAVA
ZEUS JAVA
JAVA

-2

5-13

JAVA




5-2 JAVA [21]

javanet.* javaio.* java.io.lOException

javanet.* javaio.* java.io.lOException

java.sgl.*

java.sgl.*

javanet* javaio*  java.io.lOException

method
javasgl.® Agent
Server javaawt.* java.awt.even* javaswing.*
event User Interface
574

class (1)frame
(2startRun  (3)extract  (4)Databaselink
[21]

(1)frame

frame

(2)startRun
startRun

(3)extract

5-14



extract

(4)Databasel ink
DatabaselL ink

5-10 5-11

UML

frame

+jCheckBox
+jButton
+table[] : String
+ink[] : String

+Hrame)
+jblnit()

+processWindowEvent()
+jButton_actionPerformed))

+Frame_jCheckBox_actionAdapter()

1
1
Runnable o—— =

-link : String

-table : String

-Oelay : Long

-ext : extract

-dbLink : DatabaseL ink

+startRun()

+run()

. 1
*
1
Databasel ink _ extract

=l : Stri -cont : Strlng_
-rTJm : Stpigr‘g -dbCont : String
-law : string -num : String
-date : String -url : String
table : String -table: String
-checkDate : String -Qate.. Sring
-dbDate : String -link : Databaselink
+setVALUK) -checkUpdate : Boolean
+checkUpdatg() : Boolean :ex?’act()
+action() +?(I:tl on()
+getTableValug)) : String ilter()

5-10

5-15

[21]




jButton_actionPerformed
|

a creat
Databasel ink
getLinkValue()
link[]
é- ____________
getTableValue()
tablel]
6- ____________
L
creat |
Y
|
| creat |
i i p| StartRun
| dart | :
t t >
: M action()
| .
H 1 checkUpdate filter
| -t
: checkUpdate !
| eemm—————— > I
: setValue() :
| - |
l action() I
| |
| e T |
] | | |
5-11 [21]
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Stepl

SQL

Step3.

Stepl.

5-19



Step2.
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Steps.

5.8.1.3

5-15 5-16

5-20



AR - —_— e —

PR ER. S S L ST A

O™

T
IFEERNE NN
LR LI LR
T
FERIR Bk B
i
. - T - = | = g 7

S EL TS E 3T
e __—m?_ﬁ
FETTELE | B
o EHN jamsn B ST T P T e 1]
o En“w CTT Y _ ewiR— ol
& mEA - AR L Vi o LB ]
IR { Bk OME OBW DE OME DRE CNEIE  CRE
& dmEs [T !

|£-II.- TIEw CTIE CEmST IR CHEw  CTRR

m |SHH'I' RNLE  OEERE O
hl!.!‘.- =R Ol O e L]

T
IFEEE NN W FEER OENER  ClEEa O EiTEs  Ofenes  O-asel OoHE
EH Pt s e, —— acrik — =]
T TR SRR O nEN
FERIR Bk B
e lua- "

5.8.2

5.8.2.1

o-17

5-21



S5-17

5822

5-18

5-22




) 4

\ 4

)

5-18

Stepl.

Step?2.

Steps.

Step4.

5-23



Steps.

Stepl.

Step2.

Stepl.

Step2.

Steps.

Stepl.

Step2.

Steps.

5-24



5.8.2.3
5-19 5-20

éﬁfﬁ‘: LR ER. LSS E 3T i :;

i m

- LR h.gl,g.q-“.q{m

#
o o T -
= =0
FY L]

LM

=i
1

IFERE NN
LRI LR
WirEsE s W
JAJL M N AR

5-19 —

Ia!llf’ EllraEFETYLS

— R | N W T -
@ latia P LR |
FL PR L]

- @M
FEs

o BT
o W
o JER#

PEEAATE
T
mirw e mm HEART EERE
T =.'":.'

C T #

5-20 —

5.8.3

5-21 5-22

5-25



Pt e m
_er ZlrEFESY LR

& EFAnmES
W
« WS
of M
of REWW
- FET.
o FEEE

_.-'.'.'.'.;';:;.- -
I O T —

e ——— T

H:!hhj,_{l Fr ?F:il

€L M

o BTATEE
o BELTFRE
« s
o
o mEEE
o hEEE
Fr T E

E]
'AESE N
LR ]
LR Bl
X e
i

an=§

L o -
AmHEE N | T EARYE LS
W=
e L e ELE T S TN
Lamw ST RETeEn REiment
e
TaAEE CITE T
LR ] D [ruh: s e e e e
ANEE LETT T L e TR |
maEsEE [Ewcwl e e eecow o Emiew i
s [0 P
HEmm |a
LamLiew =

EIsapmn &

[t

5-22

584 GIS

584.1 GIS

5-23

GIS

GIS

5-26



GI S

5-23GIS

5-27




585

5851

5-24

5-24

5-28




5.85.2

5-25

5-25

Stepl.

Step2.

Stepl

SOL

Step3.

5-29



Step2.

Step3.

Step4.

Stepb.

Stepl.

Step2.

Stepl.

Step?2.

5-30



Step3.

Stepl.

Step2.

5.85.3

5-26

W T A
4 Brpnme

o BEERTS
4 mn
el
o BT

Ll

PEA AN
EmYE
LCRLE N ]
=0 F
O

aEE—-

5-26 —

5-31



|
e [t EET NE
I ] RN R
| R ne cooe
ERELE ] aco0m
TE— X Es '
n ;. by STATED aeow
e, o008
Fadna N
- el 2508
VT
::n:-ﬂ S O 00D @
| - 1. 2aoom ¥
P [t 1 o e A

5-27

5.8.6

5.8.6.1

5-28

5-28

5-32



5-29

5.8.6.2

5-29

Stepl.

5-33



Step2.

Stepl.

Step?2.

Step3.

Stepl.

Step?2.

Step3.

Step4.

5.8.6.3

5-30 5-31

5-34



e LSS LN Y

Y i Edg
=], ] NG

& b
#imns
A
T——

- ot L Lt
e oy T
L
« - Mih R EEcE ool @ R AW LS PR e e S A S
- ' m ™ LRI R S E I LI S A1 ML OELTCED dET
L i R A W e LW 0N Gw iii -
imoed (0 A | omEEs A R L 0N S . Al =
imi idad ' (= Em o mi Il el e Ofl  um - ilg -
(L TR B Ll ] i maE RL TR R - (TLIES
T EIE o S Al e na mld b e o BR - Alf -
LR R - R e maal e el O pfl O - LS
::::::: iEad s e B ARl & sl oW pA w8 ik -
FI31 e 2 A 1m1-oeef i 1 (=) B da R LF N Al e A ilk =
- i) mpd AR e sz A RN HE B ik "

5-31 —

5.8.7

58.7.1

5-35



5-32

5-32

5-36



E-Mail

5-37



6.1

4.TELES
)

6.2

TELES

6-1



2.GIS
GIS
3.
)
4.
5.
1.
TELES
TBMS
TBMS TELES
4-19 4-20

6-2

GIS

GIS
(
TBMS TBMS
TELES
TELES
TELES
(  TBMS



6-3

TELES

TELES



10.

11.

—TELES
2003
2002
2000
2004
2003
2005
(212)
2005
2003

()

7-1

2004

1999

2004



12.

13.

14,
15.
16.
17.

18.

19.
20.

21,

22.

23.

24,

25,

20.

2000

1999

2000

2001

http://www.cwb.gov.tw/V4/index.htm

http://fhic.wra.gov.tw/asp/ggwmain.asp

2004

http://bms.iot.gov.tw/

http://fema.swch.gov.tw/main/index_01.asp

921

1999

C )

pp.27-53 1994

1996

7-2

1999

1996.12

2005



27,

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

2002
1998
1998
1988
1999
1998

1995
1996
38-48 1996

1999

12 6

PONTIS Version 2.0 User's Manual, FHWA-SA-93-083,

1993.12.

PONTIS Version 2.0 Technical Manual, FHWA-SA-93-083,
1993.12.

7-3



41.

42.

43.

45.

46.

47.

48.

49,

50.

Cambridge Systematics, Inc. Pontis Release 4 Technical Manual.
AASHTO, Washington, D.C., 2001.

Palmer, R., and Turkiyyah, G., 1997, CAESAR, An Expert
System for Cataloging and Expert Evaluation of Scour Risk And
River Stability at Bridge Sites, The User’s Guide, Department of
Civil Engineering, University of Washington, Sezttle,
Washington, USA.

Palmer, R., and Turkiyyah, G., 2005, CAESAR Version 2.2.2
Homepage, http://hotmix.ce.washington.edu/caesa, Department
of Civil Engineering, University of Washington, Seattle,
Washington, USA.

The Performance of Concrete Bridges, Department of Transport,

HM SO 1989.Press Notice NO.260-1992 Pub. by Department of
Transport, London.

M.J.N. Priestly, F. Seible, and G.M. Calvi, “Seismic Design and
Retrofit of Bridge”, John Wiley & Sons, Inc, New Y ork, 1996.

Broomfield, J.P., “ Assessing Corrosion Damage on Reinforced
Concrete Structures’ , pl, “Corrosion and Corrosion Protection
of steel in Concrete” , Vol. 1, Ed. by R. N. Swamy , 1994,
Sheffield Academic Press.

Clark, L. A. and Saifullah, M., “Effect of Corrosion Rate on the
Bond Strength of Corroded Reinforcement”, p.591, “Corrosion
and Corrosion Protection of steel in Concrete” , Vol. 1, Ed. by R.
N. Swamy , 1994, Sheffield Academic Press.

Johnson, R.E. and Agarwala, V.S., “ Fluorescence Based
Chemical Sensors for Corrosion Detection”, Paper 304,
Corrosion 97, 1997.

Laenzen, C. and Raine, A., “Additional Applicationswith the
Alternating Current Field Measurement (AFCM) technique”,
Insight, Vol. 40, No.12, Dec. 1998.

David S.Brookshire,Stephanie E Chang , Hal Cochrane , Robert
A.Olso, Asam Rose,and Jerry Steenson, Direct and Indirect

Economic Losses from Earthquake Damage Earthquake Spectra,
Volume 13,No.4,pp.683-701,November 1997

7-4






(

)

3)

2

(1)

1.

2.
P41 41

3.
(

)
4.
P2-58 2.3.3
5.




(

)

55

56

)

P4-52 45

P4-57 453
TELES
41.1.2
4.1.1.3
4.2
P2-95 2.6




(

1

)

58
TELES

BMS( TBMYS)

PONTIS
BMS

1.

P2-1 21

P4-5 4.1.1

P4-14 4.1.2

TBMS

P4-32

4-22 PA4-52

P4-59
4-21

4-15 P4-46
4-29
4-19




(

(

)

)

P3-30 3.6




(

)

22

def

() ()

P4-57 4.5.3

P5-2

P3-12

5-2

3-2

de

def




79




(

)

~——

~————

P5-2

P4-32 4.2

P56 54
P5-16 5.8

~———

5-2

—~— e s







(

17 (12)

323 AAR

3-24
3-18
3-24

P14 12 P1-6 (11)

(12)
P3-26 7
P3-20 P3-26

P6-1 2

5




(

)

P.6-3




50
(
)
2-6 TBMS |1
TELES P6-2
1
2
P6-1
(1/2)
(2/2)
6-2
1.2.3.
2-4 3.
P2-4
4-1 4
P4-3
4-2




(

)




() (

() (

1. 56 5-16
5-4 512




2-24 3.
P2-26 9

1-2 4,




P1-4
P1-6(11)(12)

P1
di

iI=2~5




(

)

2-33

413 42

P2-35

P4-59
4-21

4-19

4-20




2 GIS 2.
P6-2 2
GIS
4.
P5-8
2-55 ... 5.
P2-58
4-33 6.
1.5m
1.5m
P5-2
5-2
(
)
1.

-10




PDA

—~——

~————

P1-6 P1-7

~———

—~——— e

-11







2005/6/10

D.ER.U

2.

D.ER.U




TELES







D.ERU







2005/7/26

(

)

TELES
TELES




3 3.

A B
4 4,

1.5m
() ( )
1. TELES 1.
TELES
TELES




~—————

~—————

o~ e e e e

~—————







= )

Fid

I"l
= f-.

/T
|
|




<+-—— - -——— - -:---— - - ———————————— >
- [ |
| J
|
|
]
1. 1.
2. 2.
3. 3.
4, 4.
1 ( )| « )
2. ) |2 )
3. () 3. ( )
4, ( ) |4 ()
1.
1
2. ( )
2. 3

SR
B I Wy B B

T

Sup. Sup.1l Sup.2 Sup.|3
Sub. Sub.1 Sub. 2

F. F. 1

S S.1 S.2

A. A.1 A.2

O 0.1 0.2




M1 M10
M2 M11
M3 M1 2
M4 M1 3
M5 M1 4
M6 M15
M7 M16
M8 M17
M9 M1 8

B
E O " B B

D1 D13 D25
D2 D14 D26
D3 D15 D27
D4 D16 D28
D5 D17 D29
D6 D18 D30
D7 D19 D31
D8 D20 D32
D9 D21 D33
D10 D22 D34
D11 D23 D35
D12 D24 D36




Sup.

Sub.

Sup1
Sup2
Sup3
Sub1

Sub2

F1

S1

S2
A1l
A2

O1

M1
M2
M3
M4
M5
M6
M7
M8
M9
M10
M11
M12
M13
M14
M15

M16

D2

D7

D8 D9 D10 D11 D12

F = S W =

Sup.

Sub.

Sup1
Sup2
Sup3
Sub1

Sub2

F1

S1
S2

A1

o1

M8
M9

M10

D13

D14 D15




D
D1 | D2 | D3| D4| D5| D6 | D7 | D8 | Do | D13| D14| D15
Sup1 M1
Sup. Sup2 M2
Sup3 M3
Sub1 M4
Sub.
Sub2
M8
F. F1
M10
M11
S1
S. M12
S2
A1 M14
A.
A2
O. o1

Sup.

Sub.

Sup1

Sup2

Sup3

Sub1

Sub2
F1

$1

S2
A1l
A2
o1

D16 D17 D18 D19 D20 D21 D22 D23 D24 D25 D26 D27




Sup.

Sub.

Sup1

Sup2

Sup3

Sub1

Sub2
F1

S$1
S2

A1l

O1

M17
M18
M17
M18
M17
M18
M17
M18
M17
M17
M11
M12
M13
M17

M16

D28

D29

D30

D31

D32

(27 2)

D33

D34

D35

D36

—

B I " B B

M1 | M2 | M3| M4 | M5 | me| M7 | M8 | MO | MIO| MI1| M12| M13| M14| M15| M6 | M17| M18
Supt| E/S D D
Sup.
Sup2 E/S D D
Sup3 E/S D D
Sub. | Sub1 E/S D b
Sub2 E E E |EFiS D
Fol m EF | EFIS b
s1 E/D/S | E/D/S
s
s2 E/D
A | A1 E/S D
A2 E
o
o1 ED




E B W% % W

TELES

~




B 3 a = B .

TELES

r————————————|

(e}

(Output)

3N am 5 = =

)

E

—

E

01

o2 o3

o1

o2

o1

o1
o9

o1l
09

o6

01
(mi=y

02T o3

o1
o9

04

o5

o1
0 6

o2
o7

o3
o8

04
=K

o1
09

o2

o3

o4

o1
o7
O 11

o2
o8

o3
o9
O 99

04
£ 10

o5 o6

o1
o9

o2

o3

o1

o2

o1
o2
os
o8

—




B I a T O -
TELES (I nput) (

TELES TBMS

ID

1D2

TPEC_ID

NAME o o

CLASS o

Z_CODE

SOILTYPE

SOILLQF

LANDSLIDE

WATERDEPTH

LENGTH_GRH

LENGTH_SHT

J-__-__Il,_-__ll_
ELES

(Il nput)

TELES TBMS
LENGTH o o
WIDTH o o
NUMUNITS o
NUMSPANS o o
DECK_AREA o o
COST ¢ )
MAXSPANLEN o o
SKEWANGLE ( ) o
FT_VAL ( / )+1

I

-10

1/ 4)

(2/ 4



TELES

3R a5 W

(Il nput)

TELES TBMS

XI GPS (N) o o
YI GPS  (E) o o
MANAGER
DESIGN_YR
DESIGN_COD (e}
CODE_YR
DESIGNER
SUPERVISOR
COMPET_DAT o
LINE_CURVE o
GIRDER_TYP o o

L ] o

. [——

TELES (Il nput)

TELES TBMS
STR_TYPE o

FALL_TYPE o o
SUP_TYPE .
PIER TYPE

BASE_TYPE o .
ABU_TYPE o o
SPAN_STATU

NOTES

NOTES2

DANGERCLAS

-11

(3/ 4

(41 4



Prob Fa

Dmg St at

DmgRat i

Cost

Loss

-12



TELES

L%JJ@ TL

( 94)




I a8 B e

(1/ 2)

A B Q OK

oooo
1. oooog
oooo

oooo
oooog
oooo
oooog

oooo
3. Sub oooo
oooo

oooog
oooo
oooo
oooo

-14



ol O oT O ou [m]

5 O ] O

| ] O ] ]

5 O O O

O O (] O O ] ]
O O [m]

-15



(27 2)

ABC A B C
ooo » » »
» »
a ooo
ooo
ooo » » »
» 0.5~2mm 0. 5mm
2 ooo » » »
Sup ooo »
0.5~2mm
ooo » )

A
1.
Sup 2 !
3,
& /
Sub 5
F 6. /
7.
/
S 8.
9. /
A 10. /
11.
© 12.
0

-16



=5 EEID T T amY e R

DRFEEC AERLEE TS g A d g (W] (2)

jae a3 aEm o am m B D E R RENA

o mem

20 ws N E (3)
T

TR
o AN ! TR RN (4)
1= B

HUETAE

|
iTH HHHEIEE!
FRREERAMEENEER

P2

\ &1 &£ )

nisE =N W 3Ek

L34 ] [ L] L3 SE] LB

wameTnskEmREr T a g e (M (2)
Erigin fomt RN 125108 "
Laa [ S
Lt IL 15
Dok |10 1525 (3)
me 13
Bl BE | Sviieba X WL B D], P bl T R e DD W15 AT MR RN B

S | W TR T T

{deaie NS 170 M MATe DR MAE= I REE= 13
sl | DnieeBll | faloed] W0 ( 4 )

LB IND |0 T30 PR M kw37 HalEe O

s, Sl B | Palse1 1B i b D N AT 40 R D T S0

i wtmlliF, o B R, balon@] Sdiidanll e (S 0] AR SR A P D]

Desdeld | Dmgsel | DrulseTl] 7 S10eidd T Erie (00158 710, FldPi= 200 B O[T, FicTH= 331

el | kel Paleedd] FL3 ke T e WS NN MR DELMOEe (&l eire 3T ( 5 )

e e LT ee e TP F RS TR ST AL SR T o LR TR L

ittt Fmoel WY P boeld] 0 ilamdd 8 Kai 000 MG P |G LA

T T T TR TTITS L T B TR TH] TS B o T P T 6

Neet  DoieRd | abeed |2 Nl R 05O B P PPN AT PATER 280 ( )

Bl SR Braledd] M A asedd 1) Hee 0 e 61D T 6D P N AT B PGA
TecheT  FeaseTl  Faloed] 0 fdeicd # Joais 20000 W U= 20 RUE= LT RAE= 14 ( )
D], funisnE R Bl B ilanis B lsw 0 0 B HaFe [ R 00 HadEe 517

DmsberL | Smaee TN, Daleed ), 0 D desie oM s DD B RAPE T M DA (29

PeleEl Supiwe=8  Baleed] S el 6 e R D NS P AL MO )RR T

Dbl Progesd | Dol 0 Dideedd M Kt 20 M- WAL T 10 Rl 100 MR- 140

Pl Sl E  Paleef] Eilamdd 8 e LG AL M T R e (5

It | SR Dabaedd] S E R BT e DL 1A PP M TR DRI PN LT

il S ?®  Pabeel] S ilamdd AT DS B e DM ddlmame 3T o







2)

Yes

93 )

3R Em N W Em

<
o
g
(m]
©
S
s | 8 | &
o | O @(
5 | ©
= I )
e @@m
a —
© (m]
S o
o
= S
s | & | & .
m o | o o)
= | 0| & | =& e
S N N B
4 | 4 S | o
o o | 8
S S | 2
= | 8| 8|
- | -
o | o | o | o | o (| o | O
wn Te]
555-/.557.
-+ | | ™ n |o |~
8 [8 |8 8 |8 |8

-19



J_JI_JL_.LJIL

) (2]

008

5 [m} (100 (050 )
009 (HeH) 0. 6 =1. 0(Hg) 61. 0 w=2HHH2. 5

15 (HeH) 0.4 w=1.0(HgM) 41.0 w=3HEH)3/5

(1.0) O (0.5) oO1 (o
010
byt 75 by 8 w=1.0 bg28 w=-1/3bg(1hp)2 w=0
011 0 5 IK,, 2.0 =K e|<2b.o w=1,=0 (K/b)sin8+cos6] 0. 6§
eff
012
R, (%) 5 | w=(RA-5)/5 1.0
013
_( = ) o 1.l - )
10 w= .

> 20 15 0
014

75 |o  @oo @50 (0
015

5 o (1L.0)o (oo (0)
016

5

100

( 50 )

3N Em N Em W=
(1]

NS
1




@
@

N e Ee
(17 2)

W aEE SR EnEFL TRD WWE -

Qeu- O 8 @G e freee @3- @3- 00

L Y oy i w . P kil e e e
Bl Frees———— e smmn

il [ L Y

e = P

> AW

o - -;_I I'|-|_ .

LY Rl SORTE LAIEL AR LA [T

--_ :

-21




| iR i
| 8i-RR
MGl GFTEA RECE LW BN RS L M AR W bRSe EE R e A S

ﬂ;% S TR T TR T S T Wi M M A5 BAE
T T I T T = T T L R TR T I TR ET) e
PR [ | 0w [N wed Ll AT OEms 1a 13 11 - - IR -
PO O | 1m T &3 13 4m |1 ar 12 LH - - - I -
PR - A i | s i + £ L ¥ .|
KR ]
0O S - - 1 = L 1 3 = : il .

PO N | e 1 14 L 4l W LT 1.7 LiF - INT =
PR i rd -
WMDY I
MO - T - - 4 & = 5 2 - — ey

PR s - L o N L I T
¥R - 5 iy
PO | TT 15 (L] mHE L& il G LdE L L - i -
PO LR 10T 1A 11X LT L= 4 A LK 13 L% - - LET !

- -
. WIEE o [ N5 P Y = ATHE = LT EE.] 'R
 FREEETN ] A = EERE
= ERETEN aRCTER aEcEE aESTan
CE R B
. - L2 I = LLLL = EEREER -
BEEALE - el = P = BaEeds -
T E | -.. 1T 5 j [ 5-F - st ¥
LRSI 6] "
ENRREE
R e W ! LS bl L D
LE ]
-------- —_— e HESESR = R AR |5 =
TiAPRTEN
e e n EERELIE u
L
,_ B
A - =R 8 D | REnE - mEnE EFE T -] [ ]




N I B W W

i TBMS

"
T En B W W=




3N Em N W Em

- e e e e -

# (AL o e

e e s e

Dl LI LR e B L

i
T e

:l-l'

AT ¥
F

=y r
T S &m0 F Il-
—r T k- T I L L ok
i -

(GlI'S .

b B = iy = o P s mr M me A [

(GI'S )

N am JF W am

)

Vamm

WEE D e AR TR MME

) 0w E e e o el ) (3 0 oy -
L& By e O vy ek ko e - G nE
=
am L mEEORT i
O b ] - T - 1
|
- 2 A - e ] AT i
O - R AT R LT ¢ A R A 0 AT (]
AT SRR 1
s (1 _LERR LR L]
LE v i
LH | i
Flema = o FRATH = i P TR !
1
L LRl q
Wik WA - i) - i A [
it wRilatg oL AL - e - e A [l
R A - A i
L1 ] - B - PRI ]
et - i PRATT 1
L IET] 1
EA M 1
i el £l 1] i L I-Fruiriy 1 -] i
[Tt 2L T - |
L L1k 1
i ] EEm . U THGEE T i
] oL LT 1
Lt o] 1
Wikdd - MR - W R i
Lt i .
e e i -

AN



B
N O N I am

TBMS

(DERU)




EL TR

LE R L L e 8 BUL IR o

LEE L3 1]
L e
e— [ wmwmern | Fmasecs PEsTE ] sEpww | wcw
= WL NN
= WEEN o] =me | oE | CLE | i [mig] i | HiE |
- mANEEE
» WA TREN FawTe
_“ E— E 17 TP s " - e
s | || s e 3 S
L S BN
prryr s
CET TN
SRR, [ERs]

[ MNHEEWN | [MET] [ |

TBMS

(U )




-27



3N Em F I am

TBMS TELES
NAME( ) AS
LENGTH( ) AS
NUMSPANS( ) AS
PGA AS
Prob_Fail( DB
)
AS
AS
DERU AS
E
(- ) E
AS— E—E-mail DB—

E B = = = 3

[
Database to Database

——— ]

TBMS 4’—‘
— ]
(-

. AS) TELES
*D.E.R.U —




‘ 1 Database to Database ‘

¥~ N\

N

(Agent Server)

E B B = J_-_

- Dat abase t

0~ — 6

(SQL)

/

Dat ¢



E = = 2

( Agent Server)

(Software Agent)

B
E = = 3 .

( Agent Server)

Agent Server

PG

/

-30



—
O

-31




—
O

-32



B 00
E B B B = =
(4/ 5)
4. TELES (
)
B 00

-33



E B B B = =
( ) (17 3)
1.
B 00



2 Gl S
Gl S
Gl S
Gl S
Arc- G| S
Gl S
B
E B B B » =
( ) ( 3/ 3)

Q

-35






	封面
	著者
	版權頁及預行編目資料
	書脊
	中文摘要
	英文摘要
	目錄
	圖目錄
	表目錄
	第一章 緒論
	1.1 研究背景
	1.2 研究目的及範圍
	1.3 研究流程與內容

	第二章 相關橋梁防災預警及管理系統介紹 

	2.1 TELES 橋梁災損評估模組與其應用
	2.2 TBMS 台灣地區橋梁管理系統
	2.3 橋梁監測技術
	2.4 PONTIS
	2.5 CAESAR
	2.6 文獻蒐集彙整

	第三章 各種災害橋梁破壞模式及原因
	3.1 橋梁構件單元分類
	3.2 橋梁震害破壞模式及原因
	3.3 橋梁洪水沖刷破壞模式
	3.4 橋梁老化腐蝕破壞模式 
	3.5 橋梁土石流破壞模式
	3.6 橋梁構件單元破壞模式之彙整 


	第四章 橋梁災害應變機制、流程與評估方法 
	4.1 橋梁地震災害應變
	4.2 橋梁沖刷災害應變
	4.3 橋梁土石流災害應變
	4.4 橋梁老化腐蝕災害
	4.5 橋梁監測流程與機制
	4.6 系統所需資料及資料交換對象之彙整

	第五章 交通工程防災預警系統架構規劃 

	5.1 前言
	5.2 系統使用需求分析
	5.3 系統發展概念研擬
	5.4 系統架構擬訂
	5.5 定義系統應用模式
	5.6 系統開發工具與環境
	5.7 資料交換平台
	5.8 系統功能規劃與發展

	第六章 結論與建議
	6.1 結論
	6.2 建議

	參考文獻
	附錄一 期中審查委員意見及辦理概況
	附錄二 期末審查委員意見及辦理概況
	附錄三 第一次專家座談會重要意見參酌
	附錄四 第二次專家座談會重要意見參酌
	附錄五 期末報告簡報資料



