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DAY 1 — Monday, January 30, 2023

1. REGISTRATION #&]
08:30 — 09:30 Conference Room A1 in KUMAMOTO-JO HALL

FEREASI RS S8R A1 SR =

09:10 — Meeting with Mayor of Kumamoto City (National Representatives)

HEEAT TR (BRAE) G

2. OPENING CEREMONY B,
09:30 — 09:35 Kazufumi Onishi, Mayor of Kumamoto City ﬁgﬁl—‘ﬁl—‘ﬁﬁd\@ﬁ]j{@ﬁa

09:35 — 09:40 Hideyuki Aoki, Executive Director of Japan Water Works Association [ K
EE N P 6|

09:40 — 09:45 Yang-Long Wu, Secretary General of Chinese Taiwan Water Works
Association Z2/8 H ACK i @I E R S5 RE RG]

09:45 — 09:50 Brenley McKenna, Chief of Subscriber Services of Water
Research Foundation 7Kift4¢E:< & (i FI &I LMW 25

AN
3. KEYNOTE SPEECHES S®Ei%
s &) ma/EE

Yuji Matsuoka
Kumamoto City Waterworks and Sewerage Bureau AEA T [ [ 7KiE 5

09:50 — 10:10 |“Water Supply System Infrastructure-Issues and Lessons Learned
from the Kumamoto Earthquake” (Japan)

" REACHNEE UK S B AR i ) 2 B L

Tin-Lai Lee 22 ] 7j¢

Vice President of Taiwan Water Corporation 5578 [ 3 7K/ & Bl 44 4% 3
“Earthquake-resilience and  Mitigation  Strategies for  Taiwan
Water Corporation” (Taiwan) " 578 H 3 /K /N SV E T 8 SRS |

10:10 - 10:30

Winston Chai

Manager of Metropolitan Water District of Southern California g fJ[1[ & & 7K
10:30 - 10:50 |[EAKEH R i HAT S /K @ AL HE

“Comprehensive Strategies to Mitigate Seismic Risks of Large—Diameter

Pipelines”(US) " %Z& SRl DL A AU 78 1 2E i |

4. PRESENTATION PARTIZ &35 7 f5 1

SESSION 1

s ] wmE/EE

Mizuki Uemura
Bureau of Waterworks, Tokyo Metropolitan Government B 5L 0 7K 7E f5
“Duplexing of Conveyance Facilities (Raw Water Connection Pipes) and

11:10 - 11:30
Development of the “Second Asaka—Higashimurayama Lines”” (Japan)

"EKehRYEEE AL (JFUKEEEE ) K T RERA LR ) Y3
JE |




Michael J. Britch
Tualatin Valley Water District 57 [0 17 2L [ [ H 2 7K &

11:30 - 11:50 “Seismic Design Quality Control Practice to Improve Overall
SeismicPerformance of Large Water Transmission  System
Pipelines  and Facilities” (US) " M EERGETE & IEHIFE L2 S KAIK
Wik 2 S E N E i A B ARG DLRE TR AE |
Jung Chmg Wu 285
Taiwan Water Corporation ﬁfé@ﬂiﬂiﬁ}a

11:50 - 12:10 |“The Risk management of water supply system — Ban—xin water supply
improvement project” (Taiwan) | 7K JE 247 JE\ 5 & B - M T AL /K 42 T
2
Shunichi Hayasaka
Sendai City Waterworks Bureau {ll| 55 11 7K iE 5

12:10 — 12:30 |“Efforts of the Project for Providing Information of Earthquake Disaster
Provision in Sendai City” (Japan) " {ll| & mi#th 2 $ ETFE(E EETEAY%E
AN

SESSION 2
R #&/HE

Shang—Hsin Ou [ |4 3%

13:30 — 1350 Taiwan Water Corporation fﬁ/%ﬁﬂiﬂiﬁ}a
“A Study of Anti—seismic Measures for Expansion Joints of Water Tanks”
(Taiwan)7 [t HR 4 BRI E SR Z 5T
Rintaro Okada
Yokohama Waterworks Bureau i, [ 28 7K B

13:50 - 14:10 |“Fabrication of special equipment for filling water trucks and
receiving tanks from municipal water supplies” (Japan) " T‘EE&@UK? ~ K58
/K E A e g BliE
Tao Peng

14:10 - 14:30 Metropolitan Water District of Southern California £ JJ[1)E] i 7KF5 &
“Design of Casa Loma Siphon for Fault Crossing and Ground Subsidence ”
(US) " Casa Loma Siphon (4§ f&@ ZE#E & s st |
Kuo—Chun Chen [ El{£

14:30 — 14550 Taipei Water Department =1L 7 H 2K 7K EE 2R

“An Earthquake Effect on Network Consumptions & Pumping Behaviors”

(Taiwan) " $tRE ¥ 5 AR KEYE /K E R AtKIT R 2522
Takashi Nakai
Osaka Municipal Waterworks Bureau A7 i 7K 8 [5)

14:50 - 15:10 |“2nd Version of Earthquake Resistance Measures Reinforcement Plan of Osaka
Municipal Waterworks Bureau” (Japan) " Ay i /K8 5 2= o 55 b Et
H 52 i)

SESSION 3




iS5 wE/BE
Tomohisa Okamoto
Hanshin Water Supply Authority [Ji7 £H17K 78 11> 2% [
15:40 - 16:00 |“Evaluation of seismic performance of reservoir-like structures
and measures to increase their earthquake resistance” (Japan) '_7K/H_7,7F%fmf
YrpieE M RERHE M PTENNEIAR |
Raffi Moughamian
16:00 — 16:20 East Bay Municipal Utility District BEE 1 /N FH S 24 S B
“Large Diameter Steel Pipeline Response to Fault Creep” (US) " y NS
BB T
Hiroki Oiwa
16:20 — 16:40 Nagoya City Waterworks & Sewerage Bureau 452 - N 7/KIE 5
“Earthquake Resistant Renovation of Water Conduit” (Japan) | 45 7K/& &1
EUUE |
Bing-Ru Wu 2E1E
National Science and Technology Center for Disaster Reduction [5] 57 $£ E [}
16:40 — 17:00 f]?ﬂjrﬁcp’b
Mesh—based Damage Assessment on the Water Supply System — Case
Studies for Two Major Earthquakes in Taiwan” (Taiwan) | JLjiA4E4& 7K
FZ IR — DL SR O ]
Craig A. Davis
1700 - 17:20 E).A. Davis EngineeringC.A. Dayis TF2
A  Framework to Establish Post-Earthquake Water System
Service Recovery Goals” (US) " F T2 1% 7K 2R TS TR 1 B A2
Kazumitsu Tashiro
17:20 - 17440 Kumamoto City Waterworks and Sewerage Bureau SEAN 1 7K 7E [5)

“Response to Newly Actualized Damage Following the 2016 Kumamoto

Earthquake” (Japan)[fE¥t 2016 fEREAM =L T IR AVIEEE
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DAY 2 — Tuesday, January 31, 2023

6. PRESENTATION PARTIIZ: 752 fE1I

SESSION 4
iSE] wE/EE
09:00 — 09:20 |Kouhei Mizobuchi
Kobe City Waterworks Bureau {H = 11 H 2K 7K 5
“Evaluation of the effect of Seismic Resistant Measures and verification of
prioritized  Facilities  Improvement Measures of Basic Plan
ofEarthquake Resistance” (Japan)f/i 2= & it A0 S e A AL A H 22 $
M TE R et S i SRss "
09:20 - 09:40 Michael J. Britch
Tualatin Valley Water DistrictTualatin Valley 7K7%5
“Practical Applications for Transient Ground Shaking in the
Design of Earthquake Resistant Welded Steel and Ductile Iron Pipelines”
(US)HI =By o) B N o] Wl E s s T e S FE BV B A E A
09:40 - 10:00 Nagahisa Hirayama
Nagoya University 54 [ J&2 A E2
“Development of Evaluation Procedure for Opportunity Loss of Economic
Activities due to Damage on  Water Distribution  System
AfterEarthquake” (Japan)Ff 2 /KL E A BTG SO SEN R & 1RET
(G EdRg
10:00 - 10:20  |Chin—Hsun Yeh ZE{fi ]|
National Center for Research on Earthquake Engineering [ 57 il 2= T F2 i/}
FeF L
“Prioritization of Seismic Hazards and Vulnerabilities of Water Distribution
Mains in Taipei” (Taiwan)5 LT H/KE4RIE & E KT B LR
A
SESSION 5
5 fE waE/EE
10:40 - 11:00 |Gee-Yu Liu 2z
National Center for Research on Earthquake Engineering [50 27 Il 2= T f2 1
F AL
“On Seismic Design and Assessment of Rectangular Water
Containing Reinforced Concrete Structures” (Taiwan)[g5 7> 2012 7K A 8 57
g SR RT A
11:00 — 11:20 |Yuya Oshikiri




Sendai City Waterworks Bureau ﬂﬂfﬁ‘ﬁf Eﬂiﬂ(%ﬁ%}ﬁﬁ

“Development of Educational Materials for Human

Resource Development Training Utilizing Disaster Ethnography
(Japan)F|H S ERIEE
SRR RV BE MR -DIRIERE SR

Surveys in the Great East Japan Earthquake”

AT ATE

11:20 - 11:40

Jianping Hu
Los Angeles Department of Water and Power )& F 214 1 7K 25 5

“Development of Water System Seismic Resilience Pipe Network” (US)7K %

GRS I E A VB 2

11:40 - 12:00

Shogo Kaneko
Kubota Corporation A {5/ 5]

“Design Method of Pipeline in Shield Tunnel against Fault Displacement”

(Japan)[EEIEE PRYEESGT A - UEHiET R

12:40 - 14:05

Kumamoto Castle Tour BE AN 22

Technical tour to Kumamoto Castle, where the restoration projects are
ongoing after the devastating damage caused by the Kumamoto earthquake.
M5 2RI - s WIEAE T TEIEIAE - DU AR A 2 15 R
HIEREIEE -

SESSION 6

s ]

ma/EE

14:20 - 14:40

Nagahisa Hirayama

Nagoya University =4 17 J&2 AL
“Development of Numerical Model

WaterSupply” (Japan)fE 5 H/KEUEFRBHARIHGH %

Simulation for Emergency

14:40 - 15:00

Yu—Hsiang Wang T AB#])

Sinotech Engineering Services LTD. - L2 A B (5A TR/ 5]
“Establishing Criteria for Water Distribution Mains Replacing Prioritization with

Earthquake-Resistance Factors” (Taiwan)/® 17 /KHiC S B HA(ESLIEFHY
e > DIEENE L

15:00 - 15:20

Yuji Kawase
Meta Water Co., Itd. META 7KA[E /]

“Introducing the case studies of ICT utilization to accelerate the recovery

of the water supply service after natural disasters and

the daily troubleshooting operations in Arao City” (Japan) /44 ICT £l Z&

B - DUIER SR (K iR s PR B A re FE i Y H 8 BB A% 0
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15:20 — 15:40 Charles Scawthorn

SPA Risk LLCSPA [E\[ A TR &= {F/\H)
“Effect of Major Stress Events on Buried Pipe Service Life” (US)=- 2 /7

EHE R EE A E R E

SESSION 7
5 fE waE/EE
16:00 - 16:20 Satoshi Iwatsubo
Nihon Suido Consultants Co., Ltd (NSC) H A /K iE BRI 1% figik =&t t
“Earthquake—induced damages on water supply facilities
and recommendations to seismic design in Japan” (Japan)ith 2= AL 7K 35 i
HVHEEE S AE H AR B s st T Rk
16:20 — 16:40 Bard P. Wham
University of Colorado Boulder 73} 28§17 25 A B2 [ 1 457
“Evaluation of Assessment Procedures for Hazard-Resilient
Expansion Joints” (US)a il SK IR fEE REGR RIS T2 Fe
16:40 — 17:00  |Yang—Long Wu =55
Chinese Taiwan Water Works Association % 5] 5 2k 7K 77
“Evaluate Liquefaction Risk to Taipei Water Supply System” (Talwan)ngfﬁé?
JEEAOK R GuR bRz
17:00 - 17:20 Shigeru Imai

Japan Water Works Association [ 4~ 5&7](%3

“Mutual Support against great disaster by water utilities and
JWWA” (Japan) F 57K AHEFEM HABAOKg TR EEFHNE
&k

7. CONCLUDING REMARKS %5528 =

17:20 — 17:25 Hiroshi Nagaoka — Tokyo City University (Japan)
KR - RETHARE (HA)

17:25 - 17:30Brenley McKenna — Water Research Foundation (US)

Brenley McKenna -7Kif5e 5 (S5[E)

17:30 — 17:35Tin—Lai Lee— Taiwan Water Corporation(Taiwan)

FITR-GEBEFKAH (88)

8. 13TH WATER SYSTEM SEISMIC CONFERENCE = 13 JE /K 245 =N s &
17:35 — 17:40 Yang-Long Wu (Taiwan)

RIZHE - TERBERKHE

SPEAKERS' BANQUET 34511 5r

11



76 2023 4F 2 A 1 0= HINENS it 25T

DAY 3 — Wednesday, February 1, 2023

10. TECHNICAL TOUR FOR INTERNATIONAL PARTICIPANTS
BRSBTS

07:45 Meet at Sakuramachi Bus Terminal 7E8HTE U8 L

10:00 - 10:20 Daikanbo (the best viewing spot in Aso area)
KR ([ BRHhIE K I i R ER L)

11:00 - 11:40 The Kumamoto Earthquake Memorial Museum BEA I B4 208

11:50 - 12:20 Remains of the collapsed bridge girders of the old AsoOhashi Bridge
N Rt

12:30 - 13:30 Lunch &

14:30 - 15:20 Kengun Water Source 725 7K FH

15:30 End of TECHNICAL TOUR {7

12



23 WIETEAE
—  FERRIEES

AL Bl g 17 3 &85 KUMAMOTO-JO HALL /Nl @ s 84T
SerhfE AT RELSEAFETEH > WTE?2 -

&2 SEARBREAT R EH
RS L AR AT & S B R EG - PR & B T 20 7088HY 1
o AR EREUHENE KB AR E B E - ST HUE IR B K SR
e o AR 7 28 AR A B\ S S R T R R SO > HB R S Rt
T
(—) .Water Supply System Infrastructure-Issues and Lessons Learned from
the Kumamoto Earthquake (SEZSHfZE¥HI/K 4 EEsR i 28 g%
1)
Yuji Matsuoka,Kumamoto City Waterworks and Sewerage Bureau
FREAFER » REAT E T/KER
e g b BARBEAT BN /KB EIIRRISER Se 4 7r = T i ffI7E 2016 4F
AR IR o T T B 7K R R R DL AR 22 B 2 (e 3 ) » BEA T R4 5HH,
NOKERBE T RSP RRRYRTA B 7K (5 HL S B H ASTRIRA I T 7Kk T 2 — < 2411

13



HREAE AL TR R E R AT - EEEHE 63% YK AL - <
326,000 {EZEfERZE T HUK o BB T /KEIRABES S LRI DTERETTHY
EEME > DUGERUKIE SRy R EIRME: - INIEE SR AT ST EIE A AR A
= TR A 2 PR EE A EE T —EPTERE I58 ~ I Fd ~  HER
[ /KETRAEE 280 > DUESHRI{DIECE KRR - ittt - e
T B T SRS ML 8 P KR 2 870 I /K B s by SR M oK B i R 2258
W YECE S - PR TN E EEIRAERI(AE 4 ) > DURAEST PRI 2 (B
7K SRS — R BOKER K S DUINER /K 3 FC RS - 8 e Ml A B
FORETL— B 5K ~ S AT SRR /KRR BLE 2400 ter T REESI RN Z 2 EHY
EP I

e
AND LESSONS LEARNED FROMTHE KUMAMOTO EARTHQUAK

3 ISSUES
3.1 Issues Raised by the Kumamoto Earthquake .
S L — A 5
4 main issues learned by, the experience of Kumamoto Earthquak
© Lessons | Attempts
[ e ; 2 ' Mentify arcas that should be prioritized for sencwal based
5 w{m mamgchﬂwnu';hﬁ‘l % an the status of aging pipelines and pipeline damage
“1'519""’“;.071.“5. pndie\ionruu]u.md,uwnel:mnhquue;uinm.
eastern water distribution p

/7" Develop water accommodation pipes and supply ‘

arca
@ Damage die 10 3ging of pipes for each water distribution area
imporiant water supply:
facilities and pipes
@ Difficulties in emergency
water supply activilies due
1o shortages of personne]

3 » Installation of emergency shut-off valve

and equipmen! 5 58

oquipment > Expansion of Water Filling Bases

= Major damage and chaos  From hub water supply (o transportation water supply

¥ Eanhquake-resistant pipes to disaster prevention bases
and main haspitals

“Building a Water Supply System Utilizing Issues and Lessons Learned by the
Kumamoto Earthquake.”

Mt o

WITTA® 15

[&3 Yuji Matsuoka Bffas e o 5 REE RS RS

14
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Fig. 9 Pipeline damage prediction results Fig. 10 Past water leakage locations (2012-2016)
B4 TEHIE B Y (72 B Ry SR BRI - A5 8 R FiE SR K
&%)

(Z) Vice President of Taiwan Water CorporationEarthquake-resilience  and
Mitigation  Strategies for Taiwan Water Corporation (5&H
KA TG DK SR

Tin-Lai Lee, Vice President of Taiwan Water Corporation
TR GBEFIKAERIREHE

AN ) A EIFEECHE T AR & TR = T B AOK A BIEEE 2 IOt E
FITER B JEE S SR DU R RS FE AT S (B S ) - B SRS EE S JUhRE - fild
1999 £ 921 KRIHFE ~ 2016 FEFHIE ~ 2018 FALEMES - G/KAFE—HES)
TR ORI R RV A K LK S ES A T « B T IZRI BN FESEE ] > T
R 7K Y ST 18 SR T i B AOK B R A R g 5 TR A

B e TR £ 52 S i B B AR TR 2 5%t » T B 1& fKE GBI (B 18
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TAE > DAPRIRIEH BEK -

PRIGEHE T AR E] i E/K A E HAMER 2L MMy B S R S
875 HILTPR/RIVKE - INILE G IRIE K RGBS TR R AV ER A /K22
EHVERET - AZCHEARR T 0 TWC FIHiE RS SRS - TR s ARk ny 3
Al o RIS T KSR ~ SEEREBURETT UK ~ EA/KEKEE
BRI R R N RSB TRK N LIS SR RS e A SE1E - 51

o

&S A TR RISEACH T AR & rh M T R

(=) Comprehensive Strategies to Mitigate Seismic Risks of Large-Diameter
Pipelines (47 & Sl DUBHEE A E 712 %)

Winston Chai, Manager of Metropolitan Water District of Southern

California

Winston Chai, EfI/NERE /KELE EINERErKEREE

£ Winston Chai (YbFFEH it /148 T B AT G e KB fm R K 280 (E 6 ) -
LB 830 FLERY P R B SN o FCE R Tz it e S OE T
St bR i e Y ML 2 — » DRI bt R B 1 P (R R b e/ K B BB S5 7] 5%

16



PERVEES(LH - Winston Chai 2 T —ZFIEYSRES > DIES K ORUE EAVHTEDT
M oSS LETRBS AR R R e ~ (B R (e ~ BRI (R B HE B DA R
MEMRERES - R EfAERNEERET TOADERETEER > DUGEBH
TEFeaE T AR ARV E ELUER A FERYMERE R - Winston Chai AYBFEET5R
TR A E EHE I RIS AR - SHE RIS RS R ERAY A BA
KB BRI RIBR A YR R E B R TR AR B - SO T 2R ISR
PR T ARVA RN - SR T RRES R AR B I i A i ey B U FE M - 2SR 2
e 1 FREH A KBRS AT AT PRIV S5 T A T TR B — DT 5E LIy
s KR Zn MR MR S0 - TSR DA T RE R B A R /KOs BEARS » F2 2t
ZTFEIR A R - AR B thFIBR S sth AR S R Rl -

[&6 Winston Chai AR HhaEfT T REE S

17



= DREEEREmX

AR G FRam SCE oy > o0 Ry R85 B T AL SIB L RR AT 488 K
STREAREE - GBI HA a1 BACKEERREE) - BIZ K E
BB ODRFRR) ~ BIZHE TRV LEERE) - 2127 ~ R
(AR (EAFED s hE#E R E B AOKG & (RS RIGRE) - LN RIS TS
ARNFEI RS ~ HBURUTFTE Tl -

(—) The Risk management of water supply system - Ban-xin water supply

improvement project(/K{tfE £ 41 Bl B -8 (KisE TA2)

Jung Ching Wu,Taiwan Water Corporation

REE - BERKKRGAERATE

ANFEIETREER Bf5H(E 7) > MR GEE bR SRAY H i - K
HIRILERGRAGR A AR - SEBFENENENR 2,200 22K - HIHKE
AL LSRR I FZK T B8RS - 28010 - BN o BCA 39 - b A SR aS A
ANEIHYEE > FEERE R /K {EHE 0T

7 AN ER IR B
NIt > B3R o B KRR K E IR HC R ST IRE Y - IE5h > A
SCPRHIBE K 2800 T DUBGES IR RE S Y KR 2 - SRE 14 T AT B AOK K
HEEETE o thEtE B ERTIL T RK RS AR - fthies] £ 2021
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o Frdb Ay /K B EERIE H 810,000 17752k » AP /KER /K &R AT 24 -
KL - EBEAOKAEETEMITERKES /K > AT A ENIERLR 30 A HAvE
AR W BT EK B 240 « 15 2020 - IHIEETEESER - S52KIEMK ]
DAGR FH A R K Btz LT « phAh & 3533 /K o i ER (/K (i R RERS » /K&
B DUZ S (E S AP KEE AR LG R T - hsEan ARG It i e
FOKEIRFET - GILHHV/KER A AZ R AL Hey H & F/KFR K -

Mf% » GEEEHEH - 2021 FEET IR RES LIRS - s —F > —HA
£V A AR PR R LL - (52 - MR R4S R B[S AU B m R /K R -
H2 > HRNEE T K eSS K& E T DG i - i AT DL
B BRI B A K &R SR - B AT 508 B KA S ERE B B
Ml 22 B A AR K R4 - DIRRR S SOtBHEUKIREME > 22 -

(=) Seismic Design Quality Control Practice to Improve Overall Seismic
Performance of Large Water Transmission System Pipelines and
Facilities(#hE i 1HE £ 2 FI BB LIRS ARBUKE X 240 B BN RS
DUERTERE)

Michael J. Britch, Tualatin Valley Water District

Michael J. Britch » 557 221122 B 3R KIE

Michael JAERET & _L3ERAIMITE £ T hREsea Ton B P2 %5 AR
UK I IHE 280 E RIS R B R = MERE L (18] 8) - St - FErest¥TithER%
s T ERHUE Y e E PRI G - =] DU R T K 1 S 4 ny B Aa st =2 510 - 280 >
REGK SR 2y R s s TAH EE R - U HZ ETH HId S IR (L i HE
s F I E R 25 - BRI I - AR EHENGE MR
7 .
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[E8 =[] Michael &8H e =%

KT WEGEE

TABLE 1. TYPES OF SEISMIC HAZARDS
Hazard Category Subcategory/Description
A. Ground Shaking Transient Ground Motions and Ground Strain
a. Liquefaction-Induced Settlement

1. Liquefaction
b. Lateral Spreading

(]

. Soft or Weak Soils below Infrastructure

B. Permanent Ground
Deformation

(7%}

. Seismically-induced Landslides

a. Transitions to Structures

=S

b b. Soil Transitions

c. Surface Fault Ruptures
C. Nearby Infrastructure by Others Designed to Lesser Standards
D. Other Applicable Hazards

20



ENSE: SRl PNV DAL g s = = RV NS R STiE i A
FAE—(EE AP ETE - Bt RAR R K F SRR fi i pl B R -
TSR b - 5% 0H H PSRRI BN 1 2 B ERIIENE > SRR E T H AV (K
WREREETEOK » Hrh G SRR E B AR RRAYIR G ~ I TAZENE fte R
ARHETE 25 MBI H VL BRI B [EE - DU Ry T e i (iR e s T R Pk
HUEETE - LA - BHETT T /Ke DA e R 2B ] MR & (2055 8 ) - WA
e A VBB R R EIR R sk F 5% HE B a8 (GIS) LRI 8) »
DUt E HAVEAE AT R G & - R RIS e TR E W N s R A
i

WELDED JOINT FIELD COATING ~— JOINT SHOP COATING AND
AND LINING (EACH SIDE), NOT \ P y LINING (EACH SIDE), N?I\
SHOWN FOR CLARITY "™ / p SHOWN FOR CLARITY, "4 ™\
SeX] SD-04]
I . _ p
~| [ Y 7 7
! ¥ s
/ 1 ] INSIDE DIA OF PIPE
THICKNESSOF
BACKING PLATE

BACKING PLATE AND ———l—__ €
WELD, SEENOTE 1

{ . TYP

WELDING FLANGE, = 8 Vi
TYP. SEENOTES —— A SEENOTE 2AND 3 " ‘1
SEENOTE 1 I
2 MASTIC‘ L Wi“:‘ POINT OF TANGENCY OF
/' FILLER |- HOLDBACK BELL RADIUS (LAP JOINT)
! -t |
gt ) [
' NG -~ - a
A — T Lyy —
/ X MIN RADIUS Ry = i
7 7 Cg Y Tt (15x1t) e ==
e~ /| TN
JOINT SHOP see | - )
. / ; INSIDE DIA —
COATING AND, 7~ NoTE7/ | N gt

N
y \ 2\ / A
LINING, SEE s / I
(EACH SIDE), (5D-04] * [SD-04] | i T l
NOT SHOWN S 1tV  TTTTT7 .

NPT TAP
FOR CLARITY il ! DOUBLE LAP WELDED JOINT

FIELD COATING AND LINING
(EACH SIDE). NOT SHOWN
FOR CLARITY, SEE /7N /727\

s0.04] & (5004

&9 JE#km A (_F-Double Lap Welded Joint ; ~-Butt Welded Joint)

*8 =R LTES A FE R B R G R

Seismic Slope Slope Slope Slope Slope
Hazard <3% >3% - 6% > 6% - 9% >9% -12% >12%
LDI <2 ft Medium Medium

LDI2-6ft
LDI > 6 ft

| Medium | High | High |
High

Medium
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() A Study of Anti-seismic Measures for Expansion Joints of Water Tanks
Shang-HsinOu, Taiwan Water Corporation(ZK /& 4EaaTH =B > 5%)
EXid#E - SBERKKRGARAE
AR EER TAZANHE S8 RAIH B B Ry /K AE4g iy = B3R 2 9T | (=

10) » FEPEHE @S RBDEAE T /OMRE > YR ae R EU4E ~ REE(LHFER
= BEEER S MR - R VRE B Ryag DIaEf g m 4 - B R/KeviE
WL e ZRI » A AR IS R BUKARRY L2 IIAE » RO RIBS « M EEH
BRI BRI SRR R » B ARE S 4 MEF 2 HoKEt 1L 5
ZHRE G FEAVHIES » FEARFEDUENGET ARt B s [ (h4E s 3dag th ]
REIERCRRZK » B HER & RS ARER - MM OSSR - KRG RKA ol
R MEZRUKERRE - B A[gefy REUEE A daask -

PRI - T R AR A KA i3 R R /KR I R 4R a8 T TEEE o i FRH T
RENNEFE R 11 ) W65 H 4EE e sy S 22 NMEE IR P FFERYHEK
TR SRR AGEHER - 58 » PO E AT 2013 Fi#E
BURGEILH 37 RETET - IO 4 HTRE AT 72 B S R T (R K
e MRRKERIYE L AEEREINESR [N AR EEER E R EE
Pt~ it TG =R R T T AT bR $R N T — S m TR B E N T 2 -
B0 - (s8R MRS ~ M EEREAVIRIEMRHE Ry 82 R E AR, - NS B S E
RIS PSS » BESARUE SR ENDIRE AL -

IMAE R 4ESE Y s a T A TaEiE - ZA- 5 /KSR EEAG M » DU BLE 45
HVER T ERE - WL B REDKFERVES » B aa T IS B S i
URsEMIPIESGGT - DUBR MR E I DU NN Rl AR E e
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10 ARN\EETFEARESE

20mm 20mm

F"‘ft|°" welding ol storage chamber  Retaing spaces O-ring

" -

4 o 4

"S-

Ssion edible oil

11 PRERAF RS E & A

("H) Design of Casa Loma Siphon for Fault Crossing and Ground
Subsidence(Casa Loma Siphon B & 25k sk HIE (%=1

Tao Peng, Metropolitan Water District of Southern California
Tao Peng - g flINE H7K¥s )=
M FERRET T RIINEL 17K /5 (Metropolitan ) AT F1AE 2 Y — {27

Kl ~ (7~ REAIDECRS - 22580 E T 5200 “FJ75EE (13468 P54
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H) BYARIE I > A & Metropolitan A #5IE Y 1900 EEERLY 1.5 FHERKE
T OKYZKJE - Metropolitan HYELBREE i ELFE T @A 26 &K (Colorado River
Aqueduct, CRA ) » Hi4 £ 242 H (389 N H) » SIVRTHZ (EET B -

JF£4h > Tao Peng $2F(ILIFSCEEE 11 f§ WRE / JWWA / CTWWA 7K 24511 2Z
Tk LI R R IS B (1 1% R 3 I )0 %8 1 4% figg +5 i (Mlitigation of Fault
Displacement and Ground Subsidence for Large Diameter Pipeline) ”#JFHRHZR 3 » 5
AIAYER S E 2R F T Casa Loma /@ E&iY Casa LomaSiphonl S HYHIE & E5EE
0 BERWFE SAEST ¥ Casa LomaSiphon 1 SFEHELET » LURIE Metropolitan 5%
TE TR BT -

EXFCEEFLUT =8 ¢ (DERAI4E S T HiZES ERDIP ERIEHEHEHY
HE - DR RALE BN DUENERE - G/ METHE A © ()RR RAY[ElEEAS
b DLRE T ARSI R BIE (B R CRAE IR H E A TR T BEEE 24/
DIEIER B T T 4R IRt o Q) F 2Ry pla iR B A R B &
o DARECRE G B AR I O AT 5E R T -

e TR Y Casa LomaSiphon 1 SREHCE DL ERFIHY ABAQUS #57 »
Wik 12 JefEl 13 o B E R R 0 -

S-Type Joint Perimeter

nonlinear
Linear N - axial spring
3 center . -
/ o v )
3 < o /
" 1 | Y Py

w Pipe / b 4 f o pe 2
2 1
7 J
\o-< s /
Body Constraint Body Constraint

xial Nonlinear
spring axial
L spring
e o o
/ \ / \ \ //“\\
/ ! 7 B g /‘ B
. f | |
TR f -—(NT_,_. 4 = ._‘_‘
£ f / / [
= - ! e - S~ Nonlinear \o./ \
ST — =7 S axfal'gap
. - spring

12 fEif5¢ ERDIP f5HELEER — S 4 {E HIHY ABAQUS 58515
ﬂiéj‘
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NATIVE BACKFILL FINISHED GRADE EPS 22 GEOFOAM

SHORING
SYSTEM

GEOTEXTILE

10"

\_SANDBEDDING 104" ERDIP Lairos eve
(SOUTH BARREL) ROCK MATERIAL
FOUNDATION MATERIAL
104* ERDIP
(NORTH BARREL)

13 Casa Loma Siphon No.1 & 430 & 5 A5 ¢ [

Fault Line

Exist Pipe to Remain
Exist Pipe to be Replaced
ERDIP

Welded Steel Pipe

-~

ERDIP

14  Casa Loma Eff2ZEEAYEFEZ4F F EPS GEOFORM IH
FEM T
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(Zi) Evaluation of seismic performance of reservoir-like structures and
measures to increase their earthquake resistance(ZK S iEERESHE
FHUENIEEER)

Tomohisa Okamoto, Hanshin Water Supply Authority [ ##7K 38 D2

Tomohisa Okamoto - [gfH/KiE Dt

TomohisaOkammoto FERHET & 45 R AVIHIT T 22 BT s HASHLUK B 4S YT
RETERERIIY 58 HAURE RE DAV (AIE 15) - HJe - IHKIE RZELERL 2009 57
fifi 17 1972 FFECZ FiE SNSRI HIEMERE - 1RIE 2009 F5F(H455R - Hanshin
K s — BEAERFE IR Boaeht - LIRS EHUERE ST - Z1% » 1 2019 47 - Aol 1
1978 2 1% i3IBS &S Y Bt B MR - 1F 2009 FFAYHIEMERESHAEF - DIFE
SMERFRR ARG AS RIS - 1T DU RS B AR A AL &5 7% - 55— 71 - 18
2019 FHIHEMERESTAL - BRAE T TIE-4EEMH A MF A EIRF2EnsSREnia
EEAII% > TomohisaOkammoto f2FI » FRFTH#ED MM IRGE RS 7 52 B Hh 2 i
IR » RIEOMEBREINES - & 9 RebitiiRaS i MERE R &
TURETEREZEK -

15 HARRMAIA E#
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A -

FIMHHE R A St o LA R LA

£ 2009 FHIHEMERESFS T

i P25 107 DB ER AR o H B Rl (R iz
B R FHE ARSI H g [F] - AR

JRRHEST T aHE - Hrh— (B[R AL A m A ot R B e aE A IR Es - N
AR ZE S » TomohisaOkammoto 7144 T 2019 FEAVHMEZENSGE R - WilE R

(& A T A AR

FRUSIE T AR R 2

H AR 7K S

B SE R TIF A

HRSERK - = FERAY T ERTEAZR 2037 FE5864 0 [E 16 £ TomohisaOkammoto

SERE )1 2 AR K R R R 151 -
1 B 2R K AR S T B RS TRt s M B e Ry T

Pa==]

R AREREYIIDTEER

» HE

ERI N DLEMEA

AKAAENERY T » REWTFEEE H A SR

> A2

EZK

Seismic o - L
Seismic performance 1 Seismic performance 2 Seismic performance 3
performance
- - Critical state 2 Critical state 3
Critical Crtical state 1 e . . n ; L
. . (less than maximum yield (less than ultimate displacement, less
state (less than yield resistance) . f
i resistance) than shear capacity)
S e L =2 -
oy fnl M
b A1
I [ O #b
Damage
state Facility 1s neither damaged nor . . Facility is suffering from water
5 = Facility may suffer from slight ty I A :
suffering from water leakage even leakage with increasing width of
5 water leakage that can be = .
when cracks occur, and thus il uicid : cracks; however, the entire facility
requires no repair work. P q ¥ has not collapsed and can be restored.
Level 1 Rank Al A2 Rank B -
Level 2 - Rank Al Rank A2
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Before reinforcement |

Seismic action Shear crack

Shear fracture

‘.

o .
@
o X ~3f Flexural crack
IENEFTEIY TITLE TEEIN o * »
. e

After remnforcement |

g Stainless sheet |
Seismic action \
0 J .

i -: » Flexural crack »

Shear crack

16 )11 B 2K e # /K & A A E J7 =X

(75) Seismic Design Quality Control Practice to Improve Overall Seismic
Performance of Large Water Transmission System Pipelines and
Facilities G217 3 B % St/K IR B B /8 B I ZEH8)

Craig A. Davis, C.A. Davis Engineering

Craig A. Davis » C.A. Davis TAZ/\ 5]

TEWETE b > Craig A. Davis #5578 7 —{EZ2RE(WIE 17 ) » DUETT AR
ZK VIR T » AR A= 1 (/K Y 12 SR AN (8 B A = - (/KA A B e ae ) A T3 5 -
{F 1E LKA AR E S VIR R (4  $2 AL AV AR SR8 & DA R ARG HY R 2R -
MBS R H AT B E T KR (A E DL - 58 F A 2 I K e ST
SPAGET » o Ry = (RS B R TR B - o Bl B(Dan ekl Ra st & - FE H ARt
BB QEHMEREE M P EHE L HKRY L - DURQ)EBEEE R F K%
REEFSHE KSR IR - K B IR SOKIS (R 10 23K 13 ) -
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Craig A. Davis fEEIE I 7 AR SR SLRIRORRE - mT DURFHCE R vkt
AE(RIT: o JE PR ZE(R 1 ] DRSS SR AV A IR AR IR ] H AR S P AT oK 28t
A AT DS (2R AP R E RO > DIBCEIE M ERDKEST - 3225
AT DU R B B L S s BT AR R B M B e AR B Lt B R
0 G ERRSE B RE SR I B R B 1R IR HE /K Y R Sata TATE

iork 10 Faraolisn Posi-
2Ke Wator System
covery Gea's

s A I, TEON EI S R o

[&17 5B Craig JoE s

Earthquake Location Uses User Types
Event
Lifeline Basic  Outage M' ‘ ‘ Use 1
Use 2 ‘

System Services puration

BSC1 @-’
L2
BSC2 @_, sFal o

BS"(.‘.b

I Target recovery times I

Use j . -
Adapt 1 -
Adapt 2 -

Adapt k

Adaptations

AGGREGATION

* Aggregate target
restoration times for
each basic service and

IDENTIFY KEY ELEMENTS INDIVIDUALASSESSMENT
« Lifeline system
* Basic services
* Users, uses

Consequences of service
interruption for each user
type, kind of use, for
range of outage durations,

user category
* Relate to societal level
target recovery times

Step6to7

* Adaptations

* Conditions
«Socletal impact with conditions

Stepl1to4 Step 5

18 SR EE ) e = EFSEER IIAHEA P BR(b)
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#10  (a)fEHIERERHH PRI E AR R EH BSC RIGRFEAIH (b))
FHAERERFR 7a SREYRHEEH FNIERFD BSC PRIGHF4EIFH -

BSC recovery times (days)
Critical Fire
User Type User | Delivery Quality Quantity Protection
heare facilities (aitical)] A 7<30 7<30 290 7<30
Emergency Operations Facilities (inc. gov. needed for Fmerg. Resp.)| 4 760 7<30 >90 7<30
E ion Center i i A 7<30 7<30 >90 7<30
First (Police/Fire A 730 7<30 290 7430
Jail & Mass detention facilities (including animal - shelter, zoo, ...)) A 7<30 7430 >90 7430
Elem. to Univ. Schools (not as evac. entr.; exclu dorms) B 30<30 30<90 >90 30<90
Schools (not as center; including dorms))| A 30490 30<90 390 7430
C all s/C 30<30  30<90 390 30<90
Industrial/manufacturing facility (non-toxic or non-explosive) s/c 290 30 290 30<90
ial/s ing facility (toxic or i A 290 250 290 30<90
)/ a/s 30<30  30<90 90 30<90
B 30<%0 30<90 >90 30<90
Grocery store serving produce etc.|  A/B 7<30 7<30 >90 30<90
Single Family i ic/) J B >90 >0 90 30<90
Multi-Family i B 7<30 90 290 7430
Nursing /! health Facilities| A 7<30 7<30 90 7<30
Oil and Gas transfer and stations)| A 730 30<90 290 7430
Fuel station A 290 50 290 3090
Electric Power Generation (not nuclear] A 7<30 30<90 290 7<30
Electric Power converter, switching, ... site A 90 230 290 30<90
i Central Office, . sites) A 7<30 80 >90 7<30
/ pump, ... sites (not source waters) 4 290 250 590 3090 Critical User
Ports & Stations (e.g., air & sea ports)| A 7<30 7<30 >90 7<30 A B c
Debris/waste management site: A >90 30 90 >50
Stadiums, Arenas, theaters, etc. (not designated as evac. entr.) B 30<90  30<90 >90 7<30 Delivery 7<30 7<30 30<90
Park (not designated as emergency evac. site)) C >90 90 290 >50 Quality 7<30 30<90 >90
oo mndmaral y: | 720 0 o | om0 a0
g/
a Sensitive environmental sneﬂ B/C 30430 >30 290 >50 b Fire protection 7<30 7<30 30<90

Note: Dual critical user classifications in Table 7a like A/B and B/C indicate the exact user type definition cannot be determined in general and are
based on specifics to the user type at the local level.

x1l  FELERSGFGREE A B IRIOKBAERH

With extended
BSC Service Description No Adaptations o With adaptation Maximum
aptations Manageable
(Table 8)

Delivery Restore to all customers 3 days 7 days 14 days 30 days
Restore to all customers 3 days 15 days 30 days 60 days

Quality Restore to all Critical A users <1 day 3 days 7 days' 14 days'
Restore to all Critical B users 2 days 7 days 14 days' 21 days’

Quantity dR:;::;Z t(?“a}:z:u‘l?lt:;:;l::) 7 days 30 days 60 days >90 days
Restore to all hydrants and

Fire Protection | customers having fire service at <1 day 20 days 30 days 60 days
main service connections

'Recovery time varies based on community redundant facilities.

*12 AEHEGR BRI bR HAR KA

BSC Service Description Target Recovery Time
Deliscy Restore to all customers 14 days
Restore to 80% hotels. motels. restaurants 7 days
Restore to all customers 30 days
Restore to 90% of all Critical A Users (if there are redundant facilities) 7 days
Restore to 90% of all Critical B Ukers (if there are redundant facilities) 14 days

Quality Restore to 100% of all Critical A Users

(if there are no redundant facilities) o
Restore to 100% of all Critical B Users
" pevi 14 days
(if there are no redundant facilities)
Restore to high-volume commercial. industrial. and institutional users 15 days
Quantity Restore average winter day demand (AWD) to all customers 30 days
Restore to pre-event normal demand (rationing removed) 60 days
Restore to all hydrants within ¥ mile of Critical A users and multi-resident users 7 days
Fire Restore to Critical A and B users having fire service at main service connections 7 days
Protection | Restore to 90% of hydrants 20 days
Restore to all hydrants 30 days
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®I13 ORERGUREPIHIREEER

Recovery Times for

Event Level Target Societal impact Level each BSC

I Earthquake hazard intensities are e No user experiences high consequences from a See Table 9 Column 3
sufficiently low to cause limited to water service outage
no water system damages resulting in e Few users are required to implement adaptations.
very few to no service outages. e Critical A users implement few to no adaptations.

. Critical B users implement few to no adaptations.

I Earthquake hazard intensities are e No user experiences high consequences from a See Table 9 Column 4
sufficiently large and widespread service outage when implementing adaptations.
enough to cause significant water
system damages resulting in service
outages.

I Earthquake hazard intensities are e Users may experience high consequences but no See Table 8 and Table 9
sufficiently large and widespread user experiences serious impacts when Column 5
enough to cause serious water system implementing adaptations.
component damages resulting in e Use of adaptations remains manageable
prevalent service outages. e  System-wide water rationing enforced for 2 months

v Earthquake hazard intensities are e No user experiences irrecoverable consequences See Table 9 Column 6
sufficiently large and widespread from a water service outage when implementing
enough to cause severe and a large adaptations.
number of water system component . Use of adaptations begin to reach an unmanageable
damages resulting in extensive stage
service outages. . System-wide water rationing enforced for 3 months

or more

() Development of Water System Seismic Resilience Pipe Network (/K%
iR EANIGEE)

Jianping Hu, Los Angeles Department of Water and Power

Jianping Hu » J&f280H/KES

1t Jianping Hu HYHRE /48R REOS AT 38 I — (8 24 A,
BEYIEELE DU IRAEHE 38 A 12 RE ST 8 0 BUBR R /K - BT S PR AL & G R AR -
il - sxbtsessdiR K oy BCEIR B A ER L 2 0IRIS A & - GIagEh - 5t
O AR - USRI SRR iR 8% = o BB R & o0 Rl e
% °

Jianping Hu $2F » ZA1M A B A0 ME ~ 3R el £y 2 ] 538 FERIRH S 2
FIALE » DU BB ES 4R FTRE (E A TR AR » (E S R R S 151 -
BEAEWTFFE RS TR 574  DASRES [ i hfE i 855 8 FE s R e st RE ) P A 4
HUA G ORPR RRSE A = Y BUR MR A S & Ay B E IR - S E R E A
BYIMEIVE SR » KOS E AT AT SR B E R KA HEE T - fEAEF Y
AR AR S M B IS R IR

Pl
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PRSI - DI E R NSRRI ZE - LAGRESSFEE BT HSEIA - AT i
JFEBRE R R ERPR BN ER ERSMYE 1 o AT FEAUE AR — KRS
81 GIS T HH&ESRMETT T Ebld s8I T B L 7 7AAE KA T e ] P A Sk

x4 PEAOREEIAE AT LADWP EERE

Pipe Material Diameter Category ' Total Percent
Length of Total
Small Medium Large
Asbestos Cement 571.33 33.12 0.28 604.73 8.04%
(AQ)
Brass (BRS) 0.01 - - 0.01 0.00%
Cast Iron (CI) 3,81538 741.58 129 4,558.25 60.62%
Corrugated Metal 0.19 0.20 028 067 0.01%
(™M)
Concrete (CONC) 1.62 20.62 87.08 109.32 145%
Copper (COP) 29.78 0.00 - 29.78 0.40%
Ductile Iron (DI) 779.62 229.23 18.78 1,027.63 13.67%
High Density 064 10.27 1.83 1274 0.17%
Polyethylene
(HDPE)
Polyolefin (PP) 0.11 = = 0.1 0.00%
Polyvinyl Chloride 153 0.69 0.04 226 0.03%
(PVQ)
Steel (STL) 495.05 34130 330.69 1,167.04 15.52%
(blank) 3.75 140 2.25 740 0.10%
Grand Total 5,699.0 13784 4425 7.519.9 100.0%
Percent of total 75.79% 18.33% 5.88% 100.0%
Note 1: Small: diameter between 0 and 12 inches; Medium: diameter between 12 and 36 inches; Large: diameter
exceeding 36 mches.
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(/\) Development of Numerical Simulation Model for Emergency Water
Supply (&= K BB BEHEEIFEES)

Nagahisa Hirayama, Nagoya University

Nagahisa Hirayama » 4 EKE

AR EH F Ry (ESL KB AR EHEIIAYG %) - JHa# A Nagahisa
Hirayama gt T i {50 FH 4R AR B Bl 07 AR S BB SR AL DUt B & (K&
BRSSP B AR =558 T AR ~ JES B /KL RIS RS
HZ - FIF GIS HYAgS Bis R E B - 295 BRI 2016 FREANE K
TR HVREANTT - 5 SR NI IE 2 B0 E) - MR T BB S I R 7 e it
AEBIR SRR T R RV E B - 78 A R r e st =
W KA B e E S B OB BNETT T BB R (AE 21 2[E 23 ) - ZsEtE
> BRI e S K & Ky 26.3m3/ K - B KB 93.5 m3/ K JEZMEKEEZ K
FHEAEEFE A KIRAREy 15.6 /K » PHEIRIRALMAK 56.0 FH/IK < iHFT4E R
U B T - FREESTEPARA YN S R S KRR AT TR ST - M FE
FRENK R B R E S E R B TR B A s BN -

1% > Nagahisa Hirayama 583 - it {fFTBH S8 04HAN B Ehik 7 AR e S K EL
BT » o] AR Ry B SEETHIIE B E A M HAS SV E S KSR FIE R A
MR T A - S a4 EEh% (55 ¢ Cellular automaton) » XFEI&IRE
i - TTRE BB - B TEEEROEAY - ST R R - BB A A
MHRAAST - R IEAR ST IR A SR -

o~

4 Disaster base

@ hospital O 800- 1000
Number of Beds
@ 30-200 O 1000 - 1200

Q POOSER O 1200 - 1400
© a00-600

800 - 800 ‘ 1400 - 1435

0 50 100 150 200km

21 syAfrleatsk b2 SR B e oo M KR B
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Time ¢ Time r+dt
Target| Ta
Point Point
Road Road
'"’W"IWW information
|‘ Tapker
Status| of
| Tankér
Water Water
Supply Supply At
‘ slumon Station & |
1

Status of tankcar; ID, current coordinates, status, status duration time, target point ID, target
point area mesh code, water tank capacity, emergency water supply capacity, and travel route

Status transition of water truck

Status1 Status2 Status3 Status4 Status5 Status6é Status? Status8
Inject Set the Travel Waiting at Water Set water Travel [P Standby
water destination (onward) target point supply station (return) at station

A |

[E22 4t B B A S KB E A A e

Amount of emergency water supply

emergency water per bed (117 be)

::;:l::mw O 90=80 O 0-25

phai ¥ O -7 O 25-%

Q o-10 0 ®®-75

O w-2 O 70-80 @ 75-100

O 2-32 O ® 100-150

80-00 L

© -4 : 0 2?0

0 50 100 150 200km 202
O 40-50 90- ® 300-1500

23 T A R T S (Kb 2 S R B B e S fKBUE AT aE R (52
FiRE&E% > N=100)
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(70) EE &R A EIREEEY B Bl (Remains of the collapsed bridge girders of the

old AsoOhashi Bridge)
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