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PROGRAM
12 TWWA/WRF/CTWWA Water System Seismic Conference

DAY 1 - Monday, January 30, 2023

1. REGISTRATION
08:30 - 09:30 Conference Room Al in KUMAMOTO-JO HALL

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

2. OPENING CEREMONY
09:30 - 09:35 Kazufumi Onishi, Mayor of Kumamoto City

09:35 - 09:40 Hideyuki Aoki, Executive Director of Japan Water Works Association

09:40 - 09:45 Yang-Long Wu, Secretary General of Chinese Taiwan Water Works Association

09:45 - 09:50 Brenley McKenna, Chief of Subscriber Services of Water Research Foundation

3. KEYNOTE SPEECHES (20 minutes speech)
Time Speaker/Title
09:50 - 10:10 Yuji Matsuoka
Kumamoto City Waterworks and Sewerage Bureau

“Water Supply System Infrastructure-Issues and Lessons Learned
from the Kumamoto Earthquake” (Japan)

10:10 - 10:30 Tin-Lai Lee

Vice President of Taiwan Water Corporation

“Earthquake-resilience and Mitigation Strategies for Taiwan Water

Corporation” (Taiwan)

10:30 - 10:50 Winston Chai

Manager of Metropolitan Water District of Southern California
“Comprehensive Strategies to Mitigate Seismic Risks of Large-Diameter
Pipelines”(US)

10:50-11:00 Group Photo

11:00-11:10  Break (10 minutes)
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12 TWWA/WRF/CTWWA Water System Seismic Conference

. PRESENTATION PART I (15 minutes presentation with 5 minutes for questions and answers)

SESSION 1
Chairperson: Jian Zhang (US)
Time Speaker/Title

11:10 - 11:30 Mizuki Uemura
Bureau of Waterworks, Tokyo Metropolitan Government
“Duplexing of Conveyance Facilities (Raw Water Connection Pipes) and
Development of the “Second Asaka-Higashimurayama Lines”” (Japan)

11:30 - 11:50 Michael J. Britch
Tualatin Valley Water District
“Seismic Design Quality Control Practice to Improve Overall Seismic
Performance of Large Water Transmission System Pipelines and
Facilities” (US)

11:50 - 12:10 Jung Ching Wu
Taiwan Water Corporation
“The Risk management of water supply system - Ban-xin water supply
improvement project” (Taiwan)

12:10 - 12:30 Shunichi Hayasaka
Sendai City Waterworks Bureau
“Efforts of the Project for Providing Information of Earthquake Disaster
Provision in Sendai City” (Japan)

12:30-13:30 Lunch

SESSION 2

Chairperson: Nagahisa Hirayama (Japan)

Time Speaker/Title

13:30 - 13:50 Shang-Hsin Ou
Taiwan Water Corporation
“A Study of Anti-seismic Measures for Expansion Joints of Water Tanks”
(Taiwan)

13:50 - 14:10 Rintaro Okada
Yokohama Waterworks Bureau
“Fabrication of special equipment for filling water trucks and receiving
tanks from municipal water supplies” (Japan)

14:10 - 14:30 Tao Peng

Metropolitan Water District of Southern California

“Design of Casa Loma Siphon for Fault Crossing and Ground Subsidence ” (US)
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Time Speaker/Title

14:30 - 14:50 Kuo-Chun Chen
Taipei Water Department
“An Earthquake Effect on Network Consumptions & Pumping Behaviors”
(Taiwan)

14:50 - 15:10 Takashi Nakai
Osaka Municipal Waterworks Bureau
“2nd Version of Earthquake Resistance Measures Reinforcement Plan of
Osaka Municipal Waterworks Bureau” (Japan)

15:10 - 15:40 Break (30 minutes)

SESSION 3

Chairperson: Chin-Hsun Yeh (Taiwan)

Time Speaker/Title

15:40 - 16:00 Tomohisa Okamoto
Hanshin Water Supply Authority
“Evaluation of seismic performance of reservoir-like structures and
measures to increase their earthquake resistance” (Japan)

16:00 - 16:20 Raffi Moughamian
East Bay Municipal Utility District
“Large Diameter Steel Pipeline Response to Fault Creep” (US)

16:20 - 16:40 Hiroki Oiwa
Nagoya City Waterworks & Sewerage Bureau
“Earthquake Resistant Renovation of Water Conduit” (Japan)

16:40 - 17:00 Bing-Ru Wu
National Science and Technology Center for Disaster Reduction
“Mesh-based Damage Assessment on the Water Supply System - Case
Studies for Two Major Earthquakes in Taiwan” (Taiwan)

17:00 - 17:20 Craig A. Davis
C.A. Davis Engineering
“A Framework to Establish Post-Earthquake Water System Service
Recovery Goals” (US)

17:20 - 17:40 Kazumitsu Tashiro
Kumamoto City Waterworks and Sewerage Bureau
“Response to Newly Actualized Damage Following the 2016 Kumamoto
Earthquake” (Japan)

5. SPEAKERS' RECEPTION, Lazor Garden Kumamoto (SAKURAMACHI Kumamoto)
18:30 - 20:00 Reception




PROGRAM
12 TWWA/WRF/CTWWA Water System Seismic Conference

DAY 2 - Tuesday, January 31, 2023

. PRESENTATION PARTI (15 minutes presentation with 5 minutes for questions and answers)

SESSION 4
Chairperson: Andrea Chen (US)
Time Speaker/Title

09:00 - 09:20 Kouhei Mizobuchi
Kobe City Waterworks Bureau
“Evaluation of the effect of Seismic Resistant Measures and verification
of prioritized Facilities Improvement Measures of Basic Plan of
Earthquake Resistance” (Japan)

09:20 - 09:40 Michael J. Britch
Tualatin Valley Water District
“Practical Applications for Transient Ground Shaking in the Design of
Earthquake Resistant Welded Steel and Ductile Iron Pipelines” (US)

09:40 - 10:00 Nagahisa Hirayama
Nagoya University
“Development of Evaluation Procedure for Opportunity Loss of Economic
Activities due to Damage on Water Distribution System After
Earthquake”(Japan)

10:00 - 10:20 Chin-Hsun Yeh
National Center for Research on Earthquake Engineering
“Prioritization of Seismic Hazards and Vulnerabilities of Water Distribution
Mains in Taipei” (Taiwan)

10:20 - 10:40 Break (20 minutes)

SESSION 5

Chairperson: Masakatsu Miyajima (Japan)

Time Speaker/Title
10:40 - 11:00 Gee-Yu Liu

National Center for Research on Earthquake Engineering
“On Seismic Design and Assessment of Rectangular Water Containing
Reinforced Concrete Structures” (Taiwan)
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Time Speaker/Title
11:00 - 11:20 Yuya Oshikiri
Sendai City Waterworks Bureau
“Development of Educational Materials for Human Resource
Development Training Utilizing Disaster Ethnography Surveys in the
Great East Japan Earthquake” (Japan)
11:20 - 11:40 Jianping Hu
Los Angeles Department of Water and Power
“Development of Water System Seismic Resilience Pipe Network” (US)
11:40 - 12:00 Shogo Kaneko
Kubota Corporation
“Design Method of Pipeline in Shield Tunnel against Fault Displacement”
(Japan)
12:00 - 14:20 Lunch (12:40 - 14:05 Kumamoto Castle Tour)
Technical tour to Kumamoto Castle, where the restoration projects are
ongoing after the devastating damage caused by the Kumamoto
earthquake.
SESSION 6
Chairperson: Tin-Lai Lee (Taiwan)
Time Speaker/Title
14:20 - 14:40 Nagahisa Hirayama
Nagoya University
“Development of Numerical Simulation Model for Emergency Water
Supply” (Japan)
14:40 - 15:00 Yu-Hsiang Wang
Sinotech Engineering Services LTD.
“Establishing Criteria for Water Distribution Mains Replacing Prioritization
with Earthquake-Resistance Factors” (Taiwan)
15:00 - 15:20 Yuji Kawase
Meta Water Co., Itd.
“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)
15:20 - 15:40 Charles Scawthorn
SPA Risk LLC
“Effect of Major Stress Events on Buried Pipe Service Life” (US)
15:40 - 16:00 Break (20 minutes)
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12 TWWA/WRF/CTWWA Water System Seismic Conference

SESSION 7
Chairperson: Jian Zhang (US)
Time Speaker/Title
16:00 - 16:20 Satoshi Iwatsubo
Nihon Suido Consultants Co., Ltd (NSC)
“Earthquake-induced damages on water supply facilities and
recommendations to seismic design in Japan” (Japan)
16:20 - 16:40 Bard P. Wham
University of Colorado Boulder
“Evaluation of Assessment Procedures for Hazard-Resilient Expansion
Joints” (US)
16:40 - 17:00 Yang-Long Wu
Chinese Taiwan Water Works Association
“Evaluate Liquefaction Risk to Taipei Water Supply System” (Taiwan)
17:00 - 17:20 Shigeru Imai

Japan Water Works Association
“Mutual Support against great disaster by water utilities and JWWA”
(Japan)

. CONCLUDING REMARKS

17:20 - 17:25 Hiroshi Nagaoka - Tokyo City University (Japan)
17:25 - 17:30 Brenley McKenna - Water Research Foundation (US)
17:30 - 17:35 Tin-Lai Lee (Taiwan)

. 13TH WATER SYSTEM SEISMIC CONFERENCE
17:35 - 17:40 Yang-Long Wu (Taiwan)

. SPEAKERS’ BANQUET, Kumamoto Hotel Castle
(15 minutes walk from KUMAMOTO-JO-HALL)
18:30 - 20:30 Dinner
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DAY 3 - Wednesday, February 1, 2023

10. TECHNICAL TOUR FOR INTERNATIONAL PARTICIPANTS

07:45 Meet at Sakuramachi Bus Terminal

10:00 - 10:20 Daikanbo (the best viewing spot in Aso area)

11:00 - 11:40 The Kumamoto Earthquake Memorial Museum

11:50 - 12:20 Remains of the collapsed bridge girders of the old Aso Ohashi Bridge

12:30 - 13:30 Lunch

14:30 - 15:20 Kengun Water Source

15:30 End of TECHNICAL TOUR
* Chartered buses take the participants to Kumamoto Airport,

Sakuramachi Bus Terminal, Kumamoto Station.
-Kumamoto Airport (arrive around 16:00)
-Sakuramachi Bus Terminal (arrive around 16:00)

-Kumamoto Station (arrive around 16:15)

* Please note that some visits may change due to weather.

Conference Information

English-speaking staff :

If you have any questions about meals, transportation, etc., please ask the English-speaking
staff at the registration desk.



ACCESS (Conference Room Al in KUMAMOTO-JO HALL)

Notes :

-From JR Kumamoto Station, approx. 12 minutes by city tram, or approx. 10
minutes by car

-From Aso Kumamoto Airport, approx. 46 minutes by bus

From SAKURAMACHI Kumamoto's Front Entrance to KUMAMOTO-JO HALL

N Enter through SAKURAMACHI Kumamoto's
= Front Entrance.

Take the escalator in front of you to the second
floor.

M When you reach the second floor, go straight
= ahead.

The entrance to Kumamoto-Jo Hall is ahead
and to the left (circled in red).




ACCESS (Conference Room Al in KUMAMOTO-JO HALL)
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Follow the red line and go up to the 3rd floor (Main Venue).

In case you are staying at KOKO HOTEL, follow the red dotted line.



ACCESS (Conference Room Al in KUMAMOTO-JO HALL)

3rd Floor (Main Venue)
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Companies' booth:
OTAISEI KIKO Co., Ltd.
@NIPPO VALVE Co., Ltd.
®TOYOKEIKI Co., Ltd.
@ABE NIKKO KOGYO Co., Ltd.
®NIPPON STEEL PIPELINE & ENGINEERING CO., LTD.
®TAK Manufacturing Co., Ltd.
@MAEZAWA Industries, Inc.
®KUBOTA Corporation
©®COSMO KOKI Co., Ltd.
WKYOWA Industrial Co., Ltd.
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ACCESS (SPEAKERS' RECEPTION at Lazor Garden Kumamoto)

TR -
......

KUMAMOTO-JO HALL ‘
v ENTRANCE

e

Head for the taxi stand opposite the
entrance to KUMAMOTO-JO HALL.

Turn left at the end.

You will see the entrance to Lazor Garden
in the back left corner.

Go inside and take the elevator on the
right to the 7th floor.

Notes :

the venue.

If you need guidance to Lazor Garden Kumamoto, please come to the entrance
of Kumamoto-Jo Hall at 6:15 PM when staff will lead a group of participants to
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ACCESS (SPEAKER'S BANQUET, Kumamoto Hotel Castle)

Kamitori
Shopping
Kumamoto Hotel Castle Arcade

Kumamoto Castle ik AXumamoto
1 City Tram
JR Kumamoto City qu(umamoto
Eagoshlma — dtIntematconal Center City Hall
Kyushu Q Sears Home Yume Hall® * Shopplng
Shinkansen OI Arcade
= :\Sunroad Shinshigai

Kumamoto-Jo
Hall

Kumam®to

Notes :
It takes about 15 minutes to walk from KUMAMOTO-JO HALL to Kumamoto Hotel

Castle.
If you need guidance to Kumamoto Hotel Castle, please come to the entrance of
Kumamoto-Jo Hall at 6:10 PM when staff will lead a group of participants to the

venue.
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Sponsors

[LSP Flange Gasket]

Patent No. : US 10,145,498 B2

here‘) Unlquely Develope_d‘C:-'asket which
Combmes a Stalnless Steel szt_e
r 1

Wha wentiwrong

locking nut

The problem comes from loosening nuts
caused by earthquake vibration or by
uneven pressure distribution from
inconsistently tightened bolts. stainless steel plate core SBR rubber lining

Japan Water Works Association Certified [nspection Factory / |509001-2015 Certified

1790 Kotakaricho Higashiomi, Shiga, JAPAN

@ Kyowa Industrial Co., Ltd. | TEL:+81-749-45-0561 FAX:+81-749-45-2393

kgl fwwa K ewa ke Email: infoldkyowakk.com

NIPPON STEEL
PIPELINE & ENGINEERING

i NIPPON STEEL

Connect resources to people
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Sponsors

Improved Earthquake Resistance of Water Supply Pipes  renosiuog e

' aismi \with{Saddles? oot
ANt SeiSmicly pek s A s e

Anti-Seismic
Snap Tap o=
with Saddles RX

= The upper part of the
saddle rotates

* The construction method
remains the same as
before

* Simple structure based on

conventional saddles

Anti-Seismic Performance
Enhanced Polyethylene =
Pipe Metal Joints

High-Speed Tensile Test Slip-Off Prevention Test
Compression Test Expansion and Contraction Test

NPJX

Insert core driving type

WSS NSPX

Insert core integrated type "\

Series

Anti-Seismic X Series

connection type

Wonderful Creation - For People, For the Future ISO 9001 and 14001 certified =
, N I P P O VA Lv E c O LTD Headquarters/Matsumoto Plant: 3046 Sasaga, Matsumoto 399-8750
HIPPO VALVE | ’ = Hokkaido Plant: 6-120 Kashiwabara, Tomakomai Hokkaido 058-1362

https://www.nippov.co.jp/

= =
: 4
es & Gates

E.S.0.V. and s€eismic valyes and gates

m- \V'q"m —hr M B

{

@ Maezawa Industries, Inc.

MBIRKXNEI
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Sponsors

For Earth, For Life
IKubolq

The best water pipeline starts
from the best pipe

HRDIP

Hazard Resilient Ductile Iron Pipe

KUBOTA CORPORATION

Int’l Water & Environmental Engineering Dept.
Website : www.Kubota.com/products/ironpipe/
Email : kbt_g.ironpipe@kubota.com

resistance. 2 series fittings for steel pipe fittings for
water supply (TSJ/AS type) are now available!
Compared to conventional onstruction method
Joints that can be oonneci(!_.by one-touch construction
without welding

Japanese patent no.7012390

N 1 e / :

. steel pipe . . construction time
(welded joint) H Ig her S ngth &2 L OW COSt Significant reduction in cost
TSJ/ER types have superior tenslle strength and bending strangth 1o steel pipes On-site welding is unnecessary, and the construction period is extremely short.
(weided joints) *Strangth equivalent to Sch10S

403 Easy. pyeng reaured & PATA Excellent durability

Simply inserl and insert the locking band for easy ool £ Chiorine-resistant EPDM rubber, which has & proven irack record es 2 seal meterial, is used.
Accelerated deterioration lest of packing can be expected 1o last more than 100 years.

A : .
/Malntenance free and |Ong Ilfe due to stainless steel

It has excellent comosion resistance and impact resistance, and can be expected 10 have a ife of over 100 years at room temperature. (From the Technical Matarials of the Stainless Stael Association)

https://www.tak-ss.co.jp Detulied video is

TAK Manufacturing Co., Ltd. now avallable on youtube!

Osaka City, Osaka 541-0053
MetLife Honmachi Square 13F, 2-5-7 Honmachi, Chuo-ku

Manufacturing Co.,Ltd.  TEL.(06)6260-7080 FAX.(06)6260-7510
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Sponsors

e

- { A N S g
Public Utilties Agency ( Concentric two-tank type,

@ABE NIKKO KOGYO CO,, LTD.

[ http://www.abe-nikko.co.jp/

Tarusaka Reservoir/Mie Prefectural Capacity Ve=15000m? )

Gifu Head Office / 3-13-3, Rokujo Omizo, Gifu-shi, Gifu 500-8638 Japan
Tokyo Head Office / SK Building-S. 3rd Floor, 2-3-18, Shima-ochiai, Shinjuku-ku, Tokyo 161-0033 Japan

TAI-FLEX DN 1000mm in Hong Kong

Pipe installation around a structure
(Sedimentation tank, Storage tank)

Developed to protect pipelines
from stress caused by ground movement

m Contact Information
TAISEI KIKO Tel.181-6.6344-7764

Email: overseas@taiseikiko.com PRODUCT INFORMATION
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international @toyo-keiki.co.jp
TEL | 0263-48-1121 (KfA&)

E-mail | info@toyo-keiki.co.jp

TEL |+81-263-48-1100

E-mail
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Pioneer the Future of Water Supply Technology
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Effectiveness expected
Cost-effective Meter Reading

https://www.toyo-keik

TOYOKEIKI Smart Water Meter
Remote & Automatic Meter Reading

Hourly Data Collecting, High Durability

Leak detection, Safety monitoring

Usage visualization, Pipeline optimization
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Attendees List of the 12th JWWA/WRF,/CTWWA Water System Seismic Conference

b #5%2

HZ&/Japan

No. K% /Name AR IE /Affiliation EX43/Category

1 (= [(RFmAZE _ &=}
Hiroshi Nagaoka TOKYO CITY UNIVERSITY |Committee Member

2 25 E% SiRAH £8
Masakatsu Miyajima KANAZAWA UNIVERSITY Committee Member

, A® W5 WETAER =&
Kazuhiko Watanabe Sendai City Waterworks Bureau Committee Member

g Bt HE BRHGE R ' £8
Yusei Kobayashi Hanshin Water Supply Authority |Committee Member

5 BE [FT ETRER - | %8
Hitoshi Fujimoto Kumamoto City Waterworks and Sewerage Bureau |Committee Member

g AE EX |ERL T 24 MFEGR(2H %) 28
Keita Oda Kubeta Corporation |Committee Member

; B BE wiEtHEEA BFkERs e =]
Satoshi Tamura |Japan Water Works Association Committee Member

8 AR R [RAET L TAER RERE
Yuji Matsucka |Kumamoto City Waterworks and Sewerage Bureau Presenter

9 EA A :i?ﬁﬂ*i@% HERE
Mizuki Uemura Bureau of Waterworks, Tokyo Metropolitan Govarnment Presenter

10 TR #- B REE
Shunichi Hayasaka Sendai City Waterworks Bureau Presenter

11 L] Jﬁx_ﬁfﬁ *ﬂr&r'ﬁ;'kl_%% HxE
Rintaro Okada Yokohama Waterworks Bureau Presenter

12 FH [E I?c%EFh‘?,kiE;i% FFE
Takashi Nakai |Osaka Municipa!l Waterworks Bureau Presenter

13 BA MA  ekERRE L mRE
Tomohisa Okamota |Hanshin Water Supply Autharity Presenter

14 KB KE EEETLTRER FERE
Hiroki Oiwa \Nagoya City Waterwarks & Sewerage Bureau Presenter

15 B 3 A AR FFRE
Kazumitsu Tashira |[Kumamoto City Waterworks and Sewerage Bureau Presenter

15 ¥ EF EETRES . FERE
Kohei Mizobuchi |Kobe City Waterworks Bureau Presenter

17 il B é%aE:&# FRE
Nagahisa Hirayama |Nagoya University Presenter

18 3y FREE ?{LJJE‘T'F?}GEEJ ERE
Yuya Oshikiri | Sendai City Waterworks Bursau Presenter .

19 BT EB HRAM sHE HEE
Shogo Kaneko Kubota Corporation Presenter
A EEE AT —R—ERAE FEE

0 Yuji Kawase METAWATER Co,Ltd Presentar

g BF EE Hsteakay HEE
Satoshi Iwatsubo Nihon Suido Censultants Co., Ltd Presenter

y OF & RERDEA BAKERS RRE
Shigeru Imai Japan Water Works Association Presenter

23 FE BY WAL IEEEE
Yoshinori ltani Kubota Corporation Audience

gy R_BR gResty 1l EEE
Takeshi Hara Kubota Corporation Audience

25 EIESS AR H 2 ReEE
Takaaki Kagawa Kubota Corporation Audience

g PO AR BAMTR B
Kaichi Morimata KURIMOTO, LTD Audience

97 fii (BE)oEmmifRE £~ | ﬁ_‘.@%
Manabu Nakamura Japan Water Research Center Audience

23 _E@-Jll :FE _#ﬁiﬁﬁ'l'?kiEE Eegm
Sena Hasegawa Yokohama Waterworks Bureau Audience

oq MWE FH Agys—a—HREH - EEE
Akimasa Matsuo METAWATER. Co., Ltd. Audience

30 HE BE— AR —S—HARHE BEE .
Shinji Takeda METAWATER. Co., Ltd. Audience




No. I K4 /Name BRIE/Affiliation X4 /Category
g A B a9 x—2—HALH BEE
"Akinori Asai 'METAWATER. Co., Ltd. Audience
39 N BE ARG x— & —EEREN e
Syuhei Kobayashi METAWATER, Co., Ltd. Audience
5y BEE JRIE A BT —H—HAEH PR E
Takuma Fukumoto ~ METAWATER Co., Ltd. Audience
34 |SHt E AE T —E—HEEH s E
Tatsuya Imamura 'METAWATER. Co.. Ltd. Audience
HEE EE L g7 —R—HAEH i
53 Tomoyasu Fukul METAWATER. Co., Ltd. Audience
R ZEa AR — x-S pEiEE
% |Shoji Saka 'METAWATER. Co., Ltd. Audience
37 2H B (#%) Brkav bt
Kenichi Imamura * Nihon Suido Censultants Ca., Ltd Audience
38 IS ==l EREKER BREE
‘r’uhc;-K_obayashi Bureau of Waterworks, Tokyo .Met}upoli.tan Government Audience
5 AA {517 HLRTAGER EHEE
Nobuyuki Ocke 'Sapooro Waterworks Bureau Audience
40 PA  ER LIRTNGER ] BEEE
|Sota Namiki .S-apporo Waterworks Bureau Audience
b ol it Askay FRiEE
S [Katsutoshi Miyamoto  Nihan Suide Consultants Ca., Ltd Audience
12 Bl EE o =E = FEEE
[Masahiko Fukuyama 'Nihon Suido Consultants Co., Ltd Audience
43 E B Bt Hk iy
IKoichi Matsubara Nihon Suido Consultants Ca., Ltd Audience
a4 |TE RBRE Azairied H‘?.j;%%
'Koki Nakanishi OKAYA&CO., LTD. Audience
15 |EH BA EARRUIFLY A TURF LGS HREEE
IMgrihisa Handa Iapan Palyethylene Piping System & Integrated Technology Assaciation for Water Supply Audience
g 5B BA BASHNS BEE
[Mikita Amano NJS CO., LTD. Audience
F R BE=a—n e EEE
47 IYasuyuki Mori 'Neuron Japan Co,, Ltd Audience
g FE AR HAEHEFEEATE BEl=
4 Tomakito 'ABE NIKKO KOGYO C., Ltd. Sponsor
T HEA AL BEEE
Hajime Hisajima |Kubota Corporation Sponsor
50 AR 18T e mEbE
Hiroyuki Nariai fKubota Corporation Sponsor
EEED JIRETEHEASH BEEE
2 Kensuke Nakazato jCOSMO KOKI Co., Ltd. Sponsor
gy MK WA ABSIHSE BEER
Hirokazu Kume TAISEl KIKO Co., Ltd. Sponsor
53 KA EFE AR TS HEEH
Miho Otsuki I TAISEI KIKO Co., Ltd. Sponsor
g BT FZ BRI S AR A=
Koji Tanska ~ [TAK Manufacturing Co., Ltd Sponsor
5 BE E#T RS R
7 Maﬁfuko Kurata | TOYOKEIKI Co., Ltd. Sponsor
g EH BT B# 774> &IV YT U Y SHRARH mEEE
Takashi Anzaki NIPPON STEEL PIPELINE & ENGINEERING CO,, LTD. Sponsor
Al #e |Bg 1754 &y =7 Y v ARSI BELE
A T T— INIPPON STEEL PIPELINE & ENGINEERING CO., LTD. Sponsor
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®Lessons Learned from the Earthquakes

® Future prospects

t



Northeast
Seismic

- 15

- 35

60

100

150

& Taiwan is located in the Pacific

Ring of Fire, at the junction of
the Philippine Sea plate and the
Eurasian plate.

@ The Philippine Sea plate collides

with the Eurasian plate
northwestward at an average
annual rate of 82mm, resulting
in frequent earthquakes in

Taiwan.

* 4 Taiwan is regularly impacted by

moderate-to-large seismic.

* ¢ Earthquakes Occurrence in Taiwan

®Taiwan has about 100 earthquakes/day, 191 earthquakes with a scale
of 4.0-5.0/year > 24 earthquakes with a scale of 5.0-6.0/year > 3
earthquakes with a scale above 6.0/year.
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rl%\*alg Earthquake Rupture probability in next 50 years

— Taiwan Earthquake Rupture Probability Map in the next 50 Years —

€ The CWB announced study of
“Probabilistic earthquake hazard
analysis of various faults in
Taiwan" from E-DREaM.

@ Probability of earthquakes larger
than 6.5 in Taiwan in the next 50
years is 97%, and the probability
of earthquakes larger than 7.0 is
55%.

@ The Tainan Chungzhou structure
has the highest probability, and the
probability of earthquakes larger

North Taiwan Central Taiwan South Taiwan East Taiwan th 6 9 . 370
Mw 8.5 or more  dd% Mw 8.5 or more  38% Mw 8.5 or more 82% Mw 8.5 or more  50% an . ls 0.
Mw 6.7 or more  25% Mw 6.7 or more  18% Mw 6.7 or more  80% Mw 6.7 or more  50%

Mw 7.0 or more 7% Mw 7.0 or more  12% Mw 7.0 or more  21% Mw 7.0 or more  31%

Analynls is based on source pamrmaters of the Tawan Earthquake Model (TEM) 38 seismogenic
struchres. Masimum sarthquake ruplurs prababiity of aach structune is shown in red. Rupture prob-
sbiities for earthguaie with magnitude Brger then 6.5, 6.7 and 7.0 in four regions and whaols Taan

e Ao shown, 5
Rupture probailifies of struciures No. 13, 15, 18,17, 20, 22, 24, 32 and 33 were sstmabed with the

Brownian Passage Time (BPT) moded, the others were asssssed with the Poisson modsl Reterenes gme 1 0 2018,
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‘Qverview of 2016 Tainan Earthquake (1/4)

@ At Feb.06 03:57 a scale of 6.4 earthquake struck southern Taiwan.

@ The earthquake caused widespread damage and 117 deaths. Most of
the deaths were caused by the collapse of a 17-story building in
Tainan City.

€ Tainan water supply network was seriously damaged, of which 2,000
mm pipeline was located under the collapsed building.
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‘Qverview of 2016 Tainan Earthquake (2/4)

€ Taiwan Water Corporation (TWC) immediately estabilish an
emergency response team at 5 a.m.

@ Three trunk mains and 4,710 leaks of distribution pipelines were
repaired, resulting in water loss and 400 thousands service
interruption.
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2000 mm pipeline damaged in Yongkang ]
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-. Qverview of 2016 Tainan Earthquake (4/4)

400,000 | 400,000
® 400,000 households without water service.
350,000 1 @Operating 1,750 mm backup pipeline & Importing water from Kaohsiung.
[0}
O 3 Setting up temporary pipeline on the ground to recover supply soon.
2 300,000 -
3 @®Adjusting water from 500~700 &1,200 mm pipelines to shortage area .
.:(T_’- 250,000 -
g ’ ®Repairing 2,000 mm pipeline right after collapsed building rescue was finished.
3 200,000 -
2 : ®Gradually reduced the number of water-supply outage households until Feb.
'§ 25th morning to restore water supply.
o 150,000 -
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5 50,000 s © © ®
-YUY1,000 250 0
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" Qverview of 2018 Hualien Earthquake (1/4)

® At 23:50 midnight on February 6 » a scale of 6.2 (Max. 7) earthquake
hit eastern Taiwan.

® The earthquake caused 17 deaths, most of them were caused by the
collapsed of a 12-story building in Hualien City.

® There were 1,147 cases of leaks were repaired, resulting in water loss
and 40 thousands of service interruptions.
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' Qverview of 2018 Hualien Earthquake (2/4)

€ Main damages were along Milun and Lingding Faults caused
disconnection and distortion of two ¢ 600mm main pipes attached to
Shangzhi Bridge.

€ Other damages are located in Shangzhi WTP, pipelines attached to
bridges , drainage channels and customer service lines.
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300mm DIP disconnected x5 locations

500mm SP deformed,400mm DIP
disconnected

—@600mm DIP disconnected

600mmSP disconnected at 3 locations
attached to Shangzhi bridge

—@400mmSP x2 fractured and 1 squeezed

ZRHAEHOMRBER
EEEHNTHOMRER

200mm CIP ruptured
400mm PSCP fractured

200mm DIP disconnection at 3
locations attached to Hualien Bridge

B B R ATATH R

TEEXIERERR @ 150mm DIP disconnected x 3 locatjopns

The customer service lines were disconnected, crack or even broken

12



»

" Qverview of 2018 Hualien Earthquake (4/4)

® The water supply of the Hualien system was 87,388 CMD, but
during the earthquake, it was as high as 125,000 CMD.

® After 1 week of emergency repairs ,all service connections were
restored, but water supply is about 99,000 CMD. There implied
hidden leaks, and leak detection works were still needed.
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@ Taitung earthquakes were a series of two earthquakes affecting
Taitung and Hualien Counties.

@ The first earthquake struck Taitung on September 17, 2022, occurred
with a magnitude of 6.5. The second earthquake occurred the same
area, with a stronger magnitude of 6.9.

@ The earthquake caused 1 deaths. There were 494 cases of leaks were
repaired, resulting in water loss and 4.2 thousands of service

interruptions.




-. verview of 2022 Taitung Earthquake (2/4)

® The CWB stated the earthquake was close to the Chi-shang Fault, but it is possible at
the bottom of the Central Mountain , and the main cause hasn't been confirmed.
® The CGS pointed out the earthquake was caused by a strike-slip fault with a
north-north-east trend and a high-angle inclination toward the west.
® ¢ 300mm DIP attached to Gaoliao bridge was

destroyed
& 300mm DIP disconnected in Yuli WTP

& 300mm DIP disconnected x5 locations

§ 500mm*200mm DIP T Joint of Yuli
Bridge broke

$ 500mm SP disconnected attached to Wujiang
bridge

$ 300mm DIP disconnected in Dongli WTP

& 200mm DIP disconnected attached to Amei
River bridge

& 500mm DIP disconnected x 4 locations

$ 300mm DIP attached to Luntian bridge was
destroyed

& 200mm DIP disconnected 15

Pipelines cted and dislocated by t

e = -




Oveyview of 2022 Taitung Earthquake (4/4)

® The water supply of the Yuli system was 12,500CMD. During the earthquake, it
was as high as 19,000 CMD.

® After 5 days of emergency repairs ,all service connections are restored, but water
supply is about 14,000 CMD. There implied hidden leaks, and leak detection
works were still needed.
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® Establish Incident Command Post
/Emergency Response Team

® Daily information released on
TWC website regarding emergency
water supply and customers service

® Free ‘Mobile TWC APP’ for query
service ~ payment ~ water usage °
notify water leaks .

® Communicate with customers by : = ° | g
social medias( @) - ) AP . R T

° =l

Toll-free number 4K 1910
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"Lgssons Learned from these Earthquake Incidents

1. Establish Incident Command Post ~ Emergency Operations Center
and Task Force

2. Establishing Group Text Messaging (e.g. J) for Task Force -
Government officials and Interested public representative.

3. Setting up a media center to provide complete, accurate, and timely
information for the public.

4. Handling customer water outage cases immediately.

5. Rolling adjustment to increase Emergency Water Supply Stations.

6. E-management of Emergency Water Supply Stations by Water
Supply Monitoring Platform .

7. Establishing leakage detection teams for specific responsibility
areas.

8. Continuously strengthening the safety of supply system and taking
anti-earthquake measures.

9. Shortening the time required to restore water services for high level

regions and dead ends. 9

Future prospects

Surveying seismic and geologic hazards across the
system.

Prioritizing to replace seismically-weak and aging water
pipelines with earthquake resistant pipe according to
seismic vulnerability assessment result .

Constructing earthquake resilient measures and Backup
Water Transmission Pipelines Project.

Continuously to improve resilience for urban water supply
system.

Regularly conduct seismic vulnerability assessment and condition
assessment for trunk water mains(DN = 800mm).

20
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INTRODUCTION

7-11 store, Yuli Town

The magnitude 6.8 earthquake
on September 18, 2022
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CONCRETE EXPANSION JOINT IN THEWATER TANK STRUCTURE (1/5)
Functions of the Large distribution reservoirs

In usual: maintain the regional water
water supply stability.
Post-disaster: as the life-support
pipeline system.
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CONCRETE EXPANSION JOINT INTHEWATER TANK STRUCTURE (2/5)

Regulations for the installation of expansion joints in concrete structures
O Autogenous shrinkage occurs within concrete solidification contraction.
O Thermal expansionand contraction with temperature changes after grouting.

» Setting expansion joints to avoid concrete cracking

The standard and commentary for water supply facilities 20~30 o o il
construction, CTWWA,1996 e S i e ] ]
T 3 £
2 g
The guideline of seismic design for water supply facilities, 20~30 ® |8 | J_ =
CTWWA, 2013 G |
| =3 |
Design Considerations for Environmental Engineering o !
Concrete Structures, ACl Committee 350.4R-04, 2004 = 43 40,000 m? distribution res‘_arvqw _
~ of Shalu Taichung Water Distribution Center
Taiwan Water Corporation @ 45

CONCRETE EXPANSION JOINT INTHEWATER TANK STRUCTURE (3/5)

Seismic resistance of water tank expansion joints

resin vealant

reain sealant
[ delem oo / Lr L)
PUE wanerstogs s
I 7
ey 5 X1 “ y =
3 n \ o2 s -1z o Expansion joints
| . ] 'S "?.* 2 b ; Watarstops
Shear rabar Fabar cotngwith [ b 0
sebarcasingith | :‘mumm FACbe | 2, LA @05 *
17PVE tube resin sratant Styrafoam bosni
T dedem |-umm

Design of expansion joints on the top and bottom plate of the water tank

Design section of the expansion joint
at the bottom plate of the water tank

Deformation (stretch) caused by

vertical earthquake stress is
unavoidable.

- = et e N )
Waterstops and connecting steel bar set between the expansion joint ¢ gjwm
. - : h 2 o y

W e



CONCRETE EXPANSION JOINTIN THE'WATER TANK STRUCTURE (4/5)

Seismic analyze of expansion joint in a symmetrical structure (1/2)

1L q‘

Structure Dimension o R !
Length 150 m !
Breadth 70 m I | H
Inner height 57 m " i s
Operation height max. 535m
Burial depth 315m = I3
Bottom slab thickness 06 m 4 - I -
Wall thickness 05 m |—== = i —- m—

50,000 m® Raw water regulation basin of Chang-bin WTP
Basin
Soll
Free boundary
Expansion joint
FLAC 3D Basin simulation grid 3

CONCRETE EXPANSION JOINT IN THEWATER TANK STRUCTURE (5/5)

Seismic analyze of expansion joint in a symmetrical structure 2/2)

9 “;;J&':s'nwhm‘ L2 3 Max. = 1.27
185 (unit: m/s?)
0K 3
Y€ 3 Max. =05
04
=01 3
gon f“‘xw
T 02 3 1\/-/
i
oA 3 \m
-6
SOH -
=10
EEE - - - - -
1.643 200 a0 4.00 5.00 LT
X-Axis

Acceleration time of bedrock (red)and bottom slab (blure)

_E_ - —— on the Bottom =10cm
% ': atthetop plate / displacement
E : /J
2. i
- -
L 2 0 1 1 3 4 s 6 7

X-axis displacement distribution Jha N

Relative vertlcal displacement curves of expansion joint



SEISMIC COUNTERMEASURES FOR EXPANSION JOINTS OF LIQUID-STORAGE STRUCTURE(1/2)

Built-in type seismic facilities of expansion joints

v located in the structure body
v does not occupy the pool volume

v" does not interfere with the surrounding pipelines

» need to be co-constructed with the structure body
» not easy to repair after earthquake damage

Expansion joints

T |

casing
;I é f High tensile cable

Grouting CLSM

High-tensile steel cables
provided tensile strength by an external
force.

2 resin sealant
d=3em

Shear rebar
$22, L=1m@0.5m

Styrofoam board
t=2.5cm

Steel bar with displacement limit equipment
allows the minor displacement induced by
shrinkage, but provides resistance.

=5

%4,

Steel bar

[ F

Styrofoam or Ruber etc. Grouting CLSM

Vertical steel bar
covers the compressible material but
providing resistance by shear strength.

SEISMIC COUNTERMEASURES FOR EXPANSION' JOINTS OF LIQUID-STORAGE STRUCTURE(2/2)

External-based type seismic facilities of expansion joints

v’ easy to maintain or repair

v could be applied to the existing water tank

pipelines

» the installation might interfere with the surrounding

Expansion joints

—~_TT

Grouting CLSM

stainless steel cover
The cover processes a sliding ditch on one
end, which provides limited space for a
permissible relative displacement of the
anchor screw.

Pile bent

pile bent outside of the walls
provides resistance by shear strength and
the designers need to consider the
arrangement of surrounding pipelinesin

construction. iy
L7

prestressed steel cables

g X 7

RC wall

the external confined structures
provides resistance by confined
strength from the pre-tension steel
cables or RC walls.




THE DEVELOPMENT AND TEST OF SEISMIC TENSION ROD FOR EXPANSION JOINTS(1/4)

Functions and requirements of seismic tension rod
® preventing shrinkage cracking causing by
concrete setting and temperature change. I:> The installation position of the tension rod where is embedded

® sustain the function of the water tank from in the concrete need to consider a compressible space.
leakage caused by earthquakes.

Anchorage length

friction weiding
# 8rebar-150cm seE—

oil storage chamber retaing space

x =
i #10 rebar - 200cm 1 - ——--
|- TR |
e— 1 1 | — I
- = 18 L g | ]
- ! | TERTITE '
T piston — “edibleoll
- L T {| I1;
rebar development length : AT ”:EI“ i
_ [019h4ebed '
la= =%
VE
Where Dy = rebar diameter i . N i N
fe'= concrete compressive strength Tension rod Disc spring (mm) | Thickness (mm) | PCS. Tensile strength (ton)
fy = steel stirrups yielding stress (4200 kgfiem®)
= modification factor for unit weight concrete #8 D60mm 3.0 15 233
.= E ting fact .
v Sieter #10 D70mm 25 b pIEEIPT VRS
7 = | - " ™
Wi = Top bar factor ; ., v ¥ 5’9, P 5

THE DEVELOPMENT AND TEST OF SEISMICTENSION ROD FOR EXPANSION JOINTS (2/4)

experimental design of seismic tension rod (1/3)

® compression test

3o.o0

4idh 15 pcs of disc spring
1 pc disc spring 2500 |
0 Max. force 1.8 tol —
i oo |
£ 150 ! =
=y | = 1500 |
o ' =
g : o
5 LOD 1 —
= : iooa |
i
50 :
H =00
12.1mm
oo
0.00 050 1,00 150 200 250 o.o0 - L | :
0.00 5.00 10.00 1500 20.00 25.00 30.00 35.00
Displacement (mmy) Displacement {nmi)

the variation of displacement with load at 1 pc and 15 pcs of disc spring in compression test



THE DEVELOPMENT AND TEST OF SEISMICTENSION ROD FOR EXPANSION JOINTS (3/4)

experimental design of seismic tension rod (2/3)

® Tensile test

universal testing machine

n : I =— structure comparison of the tension rods (#8)

structural configuration of seismic tension rod

THE DEVELOPMENT AND TEST OF SEISMIC TENSION ROD FOR EXPANSION JOINTS (4/4]

Load (tf)

experimental design of seismic tension rod (3/3)

: Bar Alem?)  filkglem?®)  fi=1.25f, F.0)
. ¥ al
Tensile test #10(D32)  8.143 4200 5250 42.75
#8(D25)  5.607 4200 5250  29.44
5 tension rod break .

u 33.33 | -----oooee e
- 1.42 times the yield stress (23.5 tons) [

Load (tf)

|
|
|
|
|
[
. o |
Disc springs + rebar 22

Disc springs +
Disc springs B

a 4 rebar
o 5 10 15 20 235 30 35 40 45 50 55 60 65 O V5 BO o g 10 15 20 25 30 35 a0 45 50 55 &0 €
Displacement (mm) Displacement (mm)
#8 seismic tension rod #10 seismic tension rod

the relation between the displacement with stretching stress



CONCLUSIONS AND RECOMMENDATIONS(1/2)

conclusions

O Due to frequent earthquakes in Taiwan, the anti-seismic assessment of existing liquid-
storage structures is necessary.

O This study is to make a comparison and analysis of expansion joints in the existing water
tanks and newly built large water tanks and further propose a seismic retrofit measure for
expansion joints.

O Itis necessary to take countermeasures to limit excessive displacement caused by
earthquakes between adjacent structures, to avoid the sudden release of impound water
because of the breakage of expansion joints and causing subsequent secondary disasters.

O The seismic tension rods in this study provides a seismic countermeasure for the expansion
joint strengthening.
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CONCLUSIONS AND RECOMMENDATIONS(2/2)

RECOMMENDATIONS

O the recommended principles for newly liquid-storage structure are as bellows:

» The structure should be designed as reqular shape and symmetrical structures in
priority to reduce the relative displacement caused by earthquakes.

» Consider the operation water head in the new water tank, the structure foundation
should be installed at the maximum depth by planning.

» When planning a very long water tank (over 45 m in length) that is large enough to require
expansion joints, it is recommended water tank composed by two (or more) independent
substructures without expansion joints as an alternative.

» Add the facilities to limit the permissible displacement when there is an excessive
displacement of the expansion joint simulated between adjacent structures.

» Considering the scale and importance of the water structures, anﬂ_fr}%f%?ﬁfwr |
annlicatinn nf seismic facilities. A adt s
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Thank you for your time and
attention!

Do you have any questions?

Department of Public Works, Taiwan Water Corporation,
b = K ’_‘

E-Mail: shou24%r;n‘ailmr.gov.tw
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Water usage increase

0 Population Growth
6 Industrial Development

HY s

rChallenges

0 Unstable Precipitation
b Water supply system
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¢ 810,000 m3/day by 2021
¢ Water supply system for two
systems (Taipei and new Taipei city)
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Establish water supply system
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Ty Water demand
[y 2 Phases
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10 EPAnet simulation I
Lo Water pipes renew,
[0 Pump stations
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) pipelines
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'0 Water tank l
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Jhih-tan water
treatment plant

)
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2 39 34
Pump Pump Pump Pump Pump |
station 5 station 4 station 3 station 2 station 1 X
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needed
Water demanding Area 1 Sl’t“?lp Water demanding Area 2
. . . . ation . . . .
in New Taipei city 6 in New Taipei city

Units - 10,000 CMD

_ Ban-xin water
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Taoyuan city treatment plant
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Difficulties
@ Land acquisition
@ Unexpected underground situation
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Construction Projects

& 6 water pump stations with water tanks
K 6 km ®1,500mm pipelines

K 12 km ©2,200-2,600mm pipelines
A 8 water renewal projects
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Construction Pictures
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et () S Results,

- Keep improving stability of this system

- Renewal pipeline and decrease water
leakage

< Connecting system for other districts or
establish water allocation system
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Kumamoto-Castle ~ Towards The Reconstruction
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= .

1 ﬁ%ﬂﬁﬁk@*ﬂi% (Overview of Kumamoto Castle)
o ZEIRR 3 (Builder) - N 7%;E 1E (Kato Kiyomasa)
o EEIREFEA(Time Period): B4 TR DELLVDEB(ZIRE DA BZEHS
: nihéh ., BR124 (1607) TR (completed in 1607)
. H‘?Eﬁ(Format) S L (Hilltop castle) XZEAILXENhAPMNEVED L

o FR&E (Scale) : BB (circumference)5.3km. EF&E (area)$998ha

(5B#57haNEIEEERFHE) | 18774F (BA105F) BEHS
(Designated as a Special Historic Site) 188.935(5}5]5&22&) REAHE
20164F (ERR284F) REAMHME




REABOLTEE"
Old Photo of

Kumamoto Castle

(FRT SR

DR s o T R MR

BR;ASEE DB L RIREARKST
Taken in 1875, before it burned down
(BRA104E (18774F) DA EL S ERITICBESK)

= B354 (19605) . HHHE Y —MEYTEHE ! .
Rebuilkiled | Bga2etE (1895 EDRAREST A

2. ﬁ%?lii}ﬁiﬁj@*ﬁ:%llk,ﬂ (Damage in the Kumamoto Castle area)

201 6 & (FFERE284F) ﬁ%]ﬁiﬂfﬁ (Kumamoto Earthquake)

s Tl e
>, ) T

ko REPRRE]

€201654814H 21:26 B (Foreshock) (M6.5. BEATH R : BESH)
2016548 16H 01:25 AN (Main shock)(M7.3, feAT R K : EE6H)

Oﬁ"?eilii}ﬂi(?)m% (jiﬁ}ﬁ?ﬁ) (Damage to Kumamoto Castle) '
EIEEEEXLIMEEY 138ET ffggﬁ}ft‘:ﬁ;‘iggﬁ{ml
IRIEEFTELAIEEY 1% Properties)
EiE(Stone walls) 517.7973M '

23,600m .~ 79,000 (FA% 229 . 8,200m)
#hiig 708 AT, 12,345m
BE-ExiEEY 202T
NEEER 264 hE > (AT

(No human casualties)
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. BB {E 1B ﬁﬂi ETEI R TE cos3A)

S<ERFE >  semkmshr0i6a12n GhEn o8 7 A%)

1 HELE-RE-BEVEORE
2 EEOVURILIRSFE IO REEIE
(early restoration of the castle keeps)
3 AIE-BEMFOXLIMMEERECETEBIEIR
(preservation of cultural value and meticulous recovery)
4 EIHBAREOEBENAREEH
(restoring and opening areas in phases)
5 EPHMLFERLE-Z2XEDOET
6 100FEZRIBAETADHEIY
7 HEIBERFTEDHE

n'l' iRl > 2058 E =>358FA

(plan perlod X2023F3AWETFE

P 20225 E SHED RELIEE 1 (revised estimate)
ORBINHZNMEIBEEIFLMBEELTL U EIZEIREIC H%ﬁaﬁ’éE"d‘%)
OEIBEXEICHELIHEMEMESZDERHICICC-EEXBDRE

(Formulation of
the Recovery Masterplan)




(Revised plan period)

D & TE

20 Sy 2042 EtE25FEH) ICKTREHH

(major milestone)

203 2FE 204 25E 204 35F GH5EE - HHEE)
(SHAFE - SHE15F8) (SHI2AERE - SHESER) ~2 05 25FE (H34EE - 5HE3E

RPEENES - FERELAOTIHE

F1i8. SLEROWERT 2 TOEEY RS RUEEREOMART H)
; | FABEHERNOME

r——

BHURPABOWE
) o
EBREHLISD =
THORH %

'
L

SEIRO B 2

AR REHEOR

SRS &N MR

Restoration to be
——  Completed in 2052

Restaration of impartant cultural properties
in major areas completed

it SECL-RIEERIETS 7

(Seismic reinforcement technology
for stone walls)
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Stones - e i) | = surface 7 BEEHLDALCE
' i) ctone 1 BHESOELCL
— R 7 AR THBIE (reversible)
2< I EJIFHRETH ST E (distinguishable)
i + RIMBOMBETHDE (minimal reinforcement)
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