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Abstract

1.Project origin and work scope

With abundant water resource, Wu Chi 1s one of the main
water supplies for central area.However, the utilization rate of
water resource is low especially the period of abundant water,
since most of the water is running off without proper
use.Therefore,preliminary planning of Niaozueitan Weir in Wu
Chi s listed as first priorty since 2007 and 2008 in order to react
the cancellation of constructing case of Jianmin dam and to

provide the water demand of livelihood for them.

In this project, seismic risk assessment is based one the
collecting data of earthquakes and relevent information, and in
collaboration with active fault map of Taiwan announced by
Central Geological Survey(MOEA) and investigation reports of
active fault close to the project area in recent years,then in
accordance with relevant guidelines to assess seismic risk of

weir site and artificial lake in this project.

2.Analysis of existing earthquakes information

Collected from 1900 to June 2009 in this project,seismic
records include several large sclale earthquakes(such as Chi Chi
earthquake in 1999.Jiayi earthquakes in Oct.22,1999, and
Hengchun  earthquakes in  Dec.26,2006).Afterward in
collaboration with active fault map of Taiwan announced by
Central Geological Survey(MOEA), and investigation reports of
active fault close to the project area in recent years,and in
accordance with releveant ' Research and Establishment of
Technical Guidelines for Hydraulic Structurs Inspection and
Safety Evaluation-Impounding and Water-Conveying
Structures ; 2008,Scale 4 in earthquake catalog is adopted as
minimum value.According active fault map of Taiwan of active
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faults announced by Central Geological Survey(MOEA), there
are 10 active faults within 50 kilometers a among then nine
belong to TYPE I active fault including Tuntzechiao, Chelungpu,
Dajian Mountain, Sanyi, Dajia, Tiezhan Mountain, Cingshuei,
Changhua, Tamopu-Hsuangtung; Chiuchiungkeng belongs to
TYPE IT active fault.

3.Safety study and situations simulation of embankment failure

E zone and D zone of artificial lake are colse to Freeway
No.6 and Ailiaoduanceng. Moreover, the highest elevation of the
embankment in zone is E.L..6.36 m and its length is more than a
hundred with width of 10 m. Resulted from fault activity, the
overflow of lake water would cause some influence to Freeway
No.6, and this situation should be simulated and evaluated. At
first we use DAMBRK to calculate the outflow flood hydrograph
of E zone and D zone after dam failure , then use Flo-2D to
involve each factor and simulate the flooded area from it .
Furthermore, we assess the influence to houses, farmlands and
Freeway No.6 in th flooded area. According to the analysis result,
the damage of embankment failure in E zone or D zone is small
and damage potential belongs to extremely slight or none.
Additionally, current irrigation waterway (Shengdongci and
Beishinan waterway) are capable of containing overflow from
embankment failure and it can still drain to river course at flood

water level of 100 year and 200 year in Wu Chi.

4.Seismic risk analysis assessment
According to " Research and Establishment of Technical
Guidelines for Hydraulic Structurs Inspection and Safety
Evaluation-Impounding and Water-Conveying Structures ; and
" Design Criterion for Building Seismic Capacity ; ,design

seismic coefficient at the project site is evaluate to be 0.17 and
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0.34; the result of seismic risk assessment is fetailed as following

table.
Analysis Horizontal
Source Design Return
method Source dist hausk PGA Seismi od
istance earthquake erio
(2008 year | Position o q,t ) eflfs_nflc P(’ |
m magnitude ear
Standard) g (2) coefficient| (Y
2
2 3 3.1km
E S Chelungpu |  (closest MCE | 7.6 | 0.73 0.22
3 % distance)
[} ()
E= o
R~
0 Q
= - DBE 0.52 0.17 950
= 2 Zone Source
§ ° Fault Source
E = OBE 0.41 0.15 475
RS
Zz g 1.2km
g 8
g Chelungpu (closest MCE | 7.6 0.85 0.25
—% % g distance)
- A
S
2
g 2 DBE 0.55 0.17 950
| Z ]
< = 2 Zone Source
L =
S 9 Fault Source
E & OBE 0.43 0.15 475
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0.00 0.00 0.44 3.99
0.02 36.68 0.46 2.92
0.04 98.35 0.48 2.13
0.06 148.33 0.50 1.55
0.08 176.77 0.52 1.13
0.10 185.14 0.54 0.81
0.12 178.71 0.56 0.59
0.14 163.05 0.58 0.42
0.16 142.75 0.60 0.30
0.18 121.11 0.62 0.22
0.20 100.22 0.64 0.15
0.22 81.29 0.66 0.11
0.24 64.85 0.68 0.08
0.26 51.02 0.70 0.06
0.28 39.66 0.72 0.04
0.30 30.52 0.74 0.03
0.32 23.28 0.76 0.02
0.34 17.61 0.78 0.01
0.36 13.24 0.80 0.01
0.38 9.89 0.82 0.01
0.40 7.34 0.84 0.00
0.42 5.43 0.86 0.00
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0.00 0.00 0.46 5.46
0.02 68.51 0.48 3.99
0.04| 183.70 0.50 2.90
0.06/ 277.06 0.52 2.10
0.08| 330.16 0.54 1.52
0.10[ 345.81 0.56 1.10
0.12| 333.79 0.58 0.79
0.14| 304.55 0.60 0.57
0.16| 266.64 0.62 0.40
0.18 226.21 0.64 0.29
0.20| 187.20 0.66 0.21
0.22 151.83 0.68 0.15
0.24| 121.12 0.70 0.10
0.26 95.29 0.72 0.07
0.28 74.08 0.74 0.05
0.30 57.00 0.76 0.04
0.32 43.47 0.78 0.03
0.34 32.90 0.80 0.02
0.36 24.72 0.82 0.01
0.38 18.47 0.84 0.01
0.40 13.71 0.86 0.01
0.42 10.14 0.88 0.00
0.44 7.46 0.90 0.00
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Magnitude-Distance-Contribution Ratio
Return Period 475 year (0.419)
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Magnitude-Distance-Contribution Ratio
Return Period 950 year (0.529)
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Magnitude-Distance-Contribution Ratio
Return Period 2900 year (0.739)
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Annual Probability of Exceedance

Average Magnitude & Distance
Average Distance(km)
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(1) & AA-A= 4 p* F (breach initiation time) : E % =0.1hr » D % =0.1hr

Ao BEER RS - AIFERIRAARGEN TN T S BB
EL - BREL 2T 0 8 a}x?,%i—ﬂ PR o
2)iF T K k(4 %) E %=20m=65.61ft - D % =25.44m=83.45ft

i il 72 ’,%r TR
v A5 E ®=F3, D "=H7
BB AEY o kT 2 AR .

(4)# 4% & E %=1.5hr> D %=2.0hr

FHAFASPERERLN IFFAIR DN > REFAILG  fy i p
WA 2 R e W E -

(5)'k & B : E %=480m=0.30mile - D %=420m=0.26mile

(6):% -k : E %=EL.114m=EL.373.97ft » D % =EL.120m=393.65ft
(7)#v#%x E®=025-D %=0.25

(8)iF v A¥v® & E ®%=EL.111m=EL.364.12ft - D % =EL.115.64m=379.35ft
(9) 4% -k = 1 E %=EL.114m=EL.373.97ft » D % =EL.120m=393.65ft

(10)% 2 3 ## : E %=EL.116m=EL.380.53ft - D % =122m=400.211t

(A1) gz 2% -8 E %=185.14cms > D %=345.81cms
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E %

section-E DAM

PARTICIPANT FOR WORKSHOP PROBLEM
1 0 0 3 9

3973.92 1865.81 1499.75 1155.76 833.74 533.79 255.91 0.00

373.97 366.88 359.86 352.84 345.82 338.80 331.78 324.76

0.30 373.97 0.25 364.12 65.61 0.1 364.12 1.0

373.97 380.53 0.00 0.0 0.0001 0.0 0. O.

0. 4.0 0.5

0.00 706.29 191.17 38.81 7.00 1.18 0.19
0.03

0.00

0.0 0.5 1.0 1.5 2.0 2.5 3.0
3.5

4.0
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D %

section-D DAM

PARTICIPANT FOR WORKSHOP PROBLEM
1 0 0 3 9

3991.96 3355.15 2734.42 2138.29 1566.77 1019.85 497.62 0.00

393.65 386.23 378.72 371.21 363.70 356.19 348.67 341.16

0.26 393.65 0.25 379.35 83.45 0.1 379.35 1.0

393.65 400.21 0.00 0.0 0.0001 0.0 0. O.

0. 4.0 0.5

0.00 706.29 191.17 38.81 7.00 1.18 0.19
0.03

0.00

0.0 0.5 1.0 1.5 2.0 2.5 3.0
3.5

4.0
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FLO-2D AR i fi5% » 0 T iy » 4035 10 2 3 2 5 Z R ("DAT) » 4= #757
(1)4x#1 7 # (CONT.DAT)

2.0000.0202 10 GUI version 2004.6.1
00110
00000
000
0.000 0.00 0.00 0.0 0.200
00
10.10
0.100 0

(2):8 ¥ #2417 #(TOLER.DAT)

3 0.03 0.2 0.02 0.1 1.0
0.1 30
(8) » i 7k (INFLOW.DAT)

1 0 94543
F 0 94543
H 0.0 0.0
H 0.02 36.68
H 0.04 98.35
H 0.06 148.33
H 0.08 176.77
H 0.1 185.14
H 0.12 178.71
H 0.14 163.05

it 6-2



rI r r r r r r r» r r r» r r r r r r r r r r r r T T I I T =T

0.16
0.18
0.2

0.22
0.24
0.26
0.28
0.3

0.32
0.34
0.36
0.38
0.4

0.42
0.44
0.46
0.48
0.5

0.52
0.54
0.56
0.58
0.6

0.62
0.64
0.66
0.68
0.7

0.72

142.75
121.11
100.22
81.29
64.85
51.02
39.66
30.52
23.28
17.61
13.24
9.89
7.34
5.43
3.99
2.92
2.13
1.55
1.13
0.81
0.59
0.42
0.3
0.22
0.15
0.11
0.08
0.06

0.04
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0.74
0.76
0.78
0.8

0.82
0.84
0.86
0.88
0.9

0.92
0.94
0.96
0.98
1.0

1.02
1.04
1.06
1.08
1.1

1.12
1.14
1.16
1.18
1.2

1.22
1.24
1.26
1.28
1.3

0.03
0.02
0.01
0.01
0.01
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
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1.32
1.34
1.36
1.38
1.4

1.42
1.44
1.46
1.48
1.5

1.52
1.54
1.56
1.58
1.6

1.62
1.64
1.66
1.68
1.7

1.72
1.74
1.76
1.78
1.8

1.82
1.84
1.86
1.88

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
it 6-5



H 1.9 0.0
H 1.92 0.0
H 1.94 0.0
H 1.96 0.0
H 1.98 0.0
H 2.0 0.0
(4) 1 7% 5 4 (OUTFLOW.DAT)

44

1682 1683 1684 1685 1686
1692 1693 1694 1695 1696
1702 1703 1704 1705 1706
1712 1713 1714 1715 1716
1722 1723 1724 1725

0

0

0

0

(5)F A # & i+ 7+ (ARF.DAT)

100 0000

172 0000

174 0000

273 0000

275 0000

406 0000

408 0000

538 0000

540 0000

672 0000

1687
1697
1707
1717

“t 6-6

1688
1698
1708
1718

1689
1699
1709
1719

1690
1700
1710
1720

1691
1701
1711
1721



674
803
805
936
938
1067
1069
1201
1203
1333
1335
1467
1598
1600
1729
1731
25205
25207
25574
25576
25578
25580
25945
25947
25949
25951
25953
25955
26319

o O O o o

O O O O O O O o o o o

o O O O o

O O O O O O O O o o o o o

O O O O O O O o o o o

o O O O o

O O O O O O O O o o o o o

O O O O O O o o o o o

o O O O o

O O O O O O O O o o o o o

O O O O O O o o o o o

O O O O O O O O o o o o o
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26321 .1 0 0 0 O
26323 .1 0 0 0 O
26325 1 0 0 0 O
26327 .1 0 0 0 O
26329 .1 0 0 0 O
26695 .1 0 0 0 O
26697 .1 0 0 0 O
26699 1 0 0 0 O
26701 1 0 0 0 O
26703 1 0 0 0 O
26705 .1 0 0 0 O
27070 1 0 0 0 O
27072 1 0 0 0 O
27074 1 0 0 0 O
27076 1 0 0 0 O
27078 .1 0 0 0 O
27080 1 0 0 0 O
27446 1 0 0 0 O
27448 1 0 0 0 O
27450 .1 0 0 0 O
27452 1 0 0 0 O
27454 1 0 0 0 O
27820 .1 0 0 0 O
27822 1 0 0 0 O
27824 1 0 0 0 O

(6)3%L7 F #(LEVEE.DAT)
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1.ﬂx:’z§i%1 » N
FLO-2D % AR & 5% » 0™ oy B2 47 N R IR(N.DAT) » 4o 9557
(1)#=#1F # (CONT.DAT)
1.500 0.020 210 GUI version 2004.6.1
00110
00000
000
0.000 0.00 0.00 0.0 0.200
00
10.04
0.100 0

(2):8 ¥ #4542 (TOLER.DAT)
3 0.03 0.2 0.02 0.1 1.0
0.1 30

(3) » i T # (INFLOW.DAT)

1 0 107605
F 0 107605
H 0.0 0.0

H 0.02 68.51
H 0.04 183.7
H 0.06 277.06
H 0.08 330.16
H 0.1 345.81
H 0.12 333.79
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0.14
0.16
0.18
0.2

0.22
0.24
0.26
0.28
0.3

0.32
0.34
0.36
0.38
0.4

0.42
0.44
0.46
0.48
0.5

0.52
0.54
0.56
0.58
0.6

0.62
0.64
0.66
0.68
0.7

304.55
266.64
226.21
187.2
151.83
121.12
95.29
74.08
57.0
43.47
32.9
24.72
18.47
13.71
10.14
7.46
5.46
3.99
2.9

2.1
1.52
1.1
0.79
0.57
0.4
0.29
0.21
0.15

0.1
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0.72
0.74
0.76
0.78
0.8

0.82
0.84
0.86
0.88
0.9

0.92
0.94
0.96
0.98
1.0

1.02
1.04
1.06
1.08
1.1

1.12
1.14
1.16
1.18
1.2

1.22
1.24
1.26
1.28

0.07
0.05
0.04
0.03
0.02
0.01
0.01
0.01
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
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H 1.3 0.0
H 1.32 0.0
H 1.34 0.0
H 1.36 0.0
H 1.38 0.0
H 1.4 0.0
H 1.42 0.0
H 1.44 0.0
H 1.46 0.0
H 1.48 0.0
H 1.5 0.0

(4) 41 7% 5 #(OUTFLOW.DAT)

97
97413 97663 97913 98163 98413 98663 98912 99161 99410
99659 99907 100155 100403 100651 100900 101149 101398 101648
101898 102148 102398 102648 102898 103149 103400 103651 103902
104153 104404 104656 104908 105160 105413 105665 105917 106170
106423 106676 106930 107183 107437 107691 107945 108200 108455
108710 108965 109220 109475 109731 109987 110243 110499 110755
111011 111268 111525 111781 112036 112291 112545 112799 113053
113306 113558 113810 114061 114312 114563 114813 115062 115311
115559 115807 116055 116302 116548 116794 117039 117284 117529
117773 118016 118259 118501 118743 118985 119226 119466 119706
119945 120184 120423 120661 120898 121135 121371
0

0
0
0
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B4 7 # (ARF.DAT)

0000

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

100

0 00O

172

0 00O

174
273
275
406
408
538
540
672
674
803
805
936
938

0 00O

0O 00O

0000

0 00O

0 00O

0 00O

0 00O

0000

0O 00O

0 00O

0 00O

0000

0000

1
A
1
A
1
A
A
1
A
1
A

1067
1069
1201

0O 00O

0 00O

0O 00O

1203
1333
1335
1467
1598
1600
1729
1731

0 00O

0O 00O

0 00O

0 00O

0O 00 O

0000

0O 00 O

0 00O
0 00O

A
A

25205

25207

t 6-14



25574
25576
25578
25580
25945
25947
25949
25951
25953
25955
26319
26321
26323
26325
26327
26329
26695
26697
26699
26701
26703
26705
27070
27072
27074
27076
27078
27080
27446

O O O O O O O O O O O O O O O O O O O O O o o o o o o o o

O O O O O O O O O O O O O O O O O O O O O O o o o o o o o

O O O O O O O O O O O O O O O O O O O O O O o o o o o o o

O O O O O O O O O O O O O O O O O O O O O 0o o o o o o o o
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27448 1
27450 1
27452 .1
27454 .1
27820 .1
27822 .1
27824 1 0 0 O

(6)% 1 7 #2(LEVEE.DAT)

Bl 5 AR R S H R B

(7)r4 FLO-2D Az ;¢ p 2. GDS 2 4 & # ~ 44

© © o o o o
© © o o o o
© © o o o o

© © © o o o o
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PR

SUIITE I g ¥ 3

GREETRAZIREAL—HB4D > AXIHEREFEREL &
Hpb ) #0545 A 3 E 1% #0 (Seismic coefficient)  Hu EE R H ] 2
HEmmmR(ARE=>1973) RERBRLEFEALER(IDMRT »
RWEAABRARERE ik B A A IR 0 RITR G RAF 172 -

921 HEH  BEARFERENHR NG RELHF - HERTEE
HREREABERRAAIAL  BAERRIERAWB SR E 2 &
FEFERRRNER - EEEPTRRERETRAEw  BE - FAE
BB B EE R HEEEHA 921 HEEE 6 204 1 (250gal)
B A e KR > 921 ETHAREIRE - WASTHERATHRRARZ
FERE GERAREEPRBGIHEF A 0B RRAETNA Hik
Bl

B AFIRFEAIHEGHTRADIRGHL R EL) B A
1980 S A AT BLIE X ¥T B E KM - I BBUH N AR AR EAE
BF K TAE 0.15 0 1995 £ 5 B B oy 30 30 B (FAY K M E » Myw=6.9)% 4 8% >
ERMHZABRTRAREZIFE > FEMEAIGEGHAFSER - &
BPRRELETEAEw  BE - FRH IR -BE-LH-££2 -9
BB EZEREREIGHEM 0.12~0.15 > F s 921 3 EE R pig
Bk BERXWEZEE  RLRAGAKE XK ABRTFMAIN HARTE
ZHE o FERAEHAZEA RO ST -

ERBAHIRELAE  BARREMNAZ TN ERREFHE
b BRE TR PARSERCLEMB)ZI AL KT BE
WRRBIRE ER RS 0.12- REFERATRHCGRFAFNH)Z K
B EEHABES A RRBELFAERZIKRT ) Q00DIHEE F 7k
B THEBHREMGEEA 015 REABEDT AR LZ(TRMEL, -

ERICKA R Q7 E S B p R wEAT T kflE gk

B RERBRAE —F KRG o AV R SRS AR T RIS R
BHH F K PR
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- BB ERFHHT2166

72.1.63 BB HE
HEGHERBA LR G RERE B EATRLT  EH5HT
()M R HEAFRBIE A RE R ik B AR BB IRl R 3 03 172 -
Q)FENEFE LB ELERR AR AR A HFERETM > § TRREZ -

A K A
F 4 1.0
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