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Evolution of NCREEEvolution of NCREE

Project awarded by NSC to NTU in 1990j y
Merged into NARL as one of the Centers in 
20032003
Major experimental facilities have been in 
operation since 1997 when the construction，，operation since 1997 when the construction
of the lab was completed

，，
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Vision and Mission

Pre-quake preparation, emergency responsePre quake preparation,  emergency response 
and post-quake recovery
Integrate research capacities of variousIntegrate research capacities of various 
earthquake engineering research institutes in 
Taiwan to enhance the research capability ofTaiwan to enhance the research capability of 
the nation
Promote international research cooperation forPromote international research cooperation for 
earthquake hazard mitigation, and play a key 
role in the earthquake engineering researchrole in the earthquake engineering research 
community of the world
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Vision - Recoverable and Sustainable 
Communities 

S i i D iS i i D i F tSeismic Design, Seismic Design, 
Evaluation and Evaluation and 

RetrofitRetrofit

Fast 
recovery

Hazard Prediction Hazard Prediction 
and Riskand Risk

New Materials, New Materials, 
Structures and Structures and 

N l T h l iN l T h l i and Risk and Risk 
AssessmentAssessment

Novel TechnologiesNovel Technologies
Safe and 

Operational

Monitoring, Early Monitoring, Early 
Warning andWarning and

Assistance and Assistance and 
Recovery fromRecovery from

Safe and 
Usable
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Warning and Warning and 
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Recovery from Recovery from 
DisasterDisaster

Usable



Medium-term: Enhancing Community 
Resilience
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Personnel (2012)Personnel (2012)

A total of 103 employeesA total of 103 employees

37 PhD19 others
18 4% 36%18.4%

47 MS47 MS
45.6%
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Revenue in 2011Revenue in 2011

(11.46 million US dollars for 2011)
From other government agencies

US 1,693 thousand Others
14.77%

From Industry

US 4 thousand
0.04%

From NSC
US 8,383 

From Industry
US 1,381 
thousand

thousand
73.14%

12.05%

(8 38 million US dollars from NSC)
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Experimental FacilitiesExperimental Facilities
iL-shape reaction wall

(15m+12m+9m+6m in height)

15m
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5mx5m 3D       
Earthquake simulatorEarthquake simulator



Experimental FacilitiesExperimental Facilities

Multi-Axial Testing System (MATS)

4000ton

±1.2m

Strong Floor
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Shaking Table TestsShaking Table Tests
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RReaction eaction WWallall Tests Tests -- Full Scale Structural Full Scale Structural 
Element TestsElement Tests

WorldWorld--LargestLargest
BRB TestBRB Test
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Major Research and Contributions

Development of seismic design, evaluation and 
retrofit technologies
Development and application of earthquake loss 
estimation technologies
Development of innovative seismic technologies 
and systems
Advancement of experimental and numerical 
simulation technologies
Development of geotechnical and strong ground 
motion research
Dissemination of earthquake engineering 
knowledge to enhance earthquake awareness
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1. Seismic Design and Retrofit Codes

Building structuresBuilding structures

Highway bridgesHighway bridges

Railway bridges

Seismic isolation and energy dissipation design

Qualification  for seismic isolation and energy 

dissipation devices
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2. Seismic Evaluation and Retrofit of 
School Buildings (1/4)

Strategy was proposed.
Methods for simple survey preliminary

School Buildings (1/4)

Methods for simple survey, preliminary 
evaluation, detailed evaluation and 
retrofit design were developed.
US$ 587 million was allocated for 
seismic upgrading of elementary and 
secondary school buildings in four

2000
RFL Displacement - Base Shear

Without Retrofit
With Retrofit

secondary school buildings in four 
years, from 2009 to 2011.
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Effectiveness of RetrofitEffectiveness of Retrofit
In Situ In Situ 

Pseudo Dynamic TestPseudo Dynamic Test
LaboratoryLaboratory

Full Scale Cyclic TestFull Scale Cyclic Test



2. In Situ Experiment on Seismic 
Performance of School Buildings (2/4)Performance of School Buildings (2/4)

Kouhu Elementary School (2005)Kouhu Elementary School (2005)
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2. 20100304 Jia-Xian Earthquake Location of Yu-
Jing Junior High School  (Grades 7-9) and Yu-
Jing Vocational School (Grades 10 12) (3/4)Jing Vocational School (Grades 10-12) (3/4)

Distance 
between two Yu-Jing Junior 

High Schoolschools 1.2 km High School

30 km from 
epicenter

Yu-Jing Vocational 
School

Serious 
DamageDamage

31 km from 
epicenter

The school buildings 
were NOT retrofitted.

No Damage
E i tEpicenter

The school buildings were retrofitted.
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3.Taiwan Earthquake Loss Estimation System (1/2)
Complete loss assessment within 
short time after receiving mail from 
CWB and automatically send 
messages to emergency response 
persons to assist in initiation andpersons to assist in initiation and 
management of CEOC
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3.Taiwan Earthquake Loss Estimation System (2/2)

Improving the efficiency of emergency 
responses
Providing useful data (PME, rescue & Providing useful data (PME, rescue & 
medical resources, etc.) for disaster 
reduction plansp
Already applied in TREIF-ERA to study 
insurance policy and to update riskinsurance policy and to update risk 
measures
Al d li d i i iti ti f t fitAlready applied in prioritization of retrofit 
sequence of major bridges under 

d i i t ti f DGH MOTC
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4. On-site Earthquake Early Warning System
The on-site EEWS demonstration stations have been establishedThe on-site EEWS demonstration stations have been established 
at 9 places, including Fanghe Junior High School, Yilan
Elementary School, Taiwan SECOM, etc.
EEWS ld b li d t h l h it l t t ti

demonstration using On-site EEWS

EEWS could be applied to schools, hospitals, transportation 
systems and security companies.

the 921 earthquake 
as an example

～～

～～Taipei

Hsinchu

Seismic sensor On-line EEW calculation System 

Earthquake WarningAutomatic Control
T i h

q g
Taichung ～～

921 epicenter
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4.Integration Test of On-site Earthquake  
Early Warning System (1/4)

27”
•ChiChi Earthquake
Ti 88/9/21 1 47

y g y ( )

HsinChu
105Km

Taipei
152Km17”

27 •Time : 88/9/21 1:47
•Depth: 8 km
•Magnitude: 7 3

7”

105Km •Magnitude: 7.3

TaiChung
43Km

ChaYi
11”

921 epicenter
55Km

p

Photo of the press conference of the integration test 
on the shaking table on 2,22,2011



4. 921 Chi-Chi Earthquake Record in Taipei (2/4)

EEW Alarm
Predict Intensity: 4

Ve Shaking Table Test
Predict Intensity: 4ertical

Traditional earthquake alarm
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4. Integration test on the shaking table (3/4)



4. EEWS Demonstration Station (4/4)

On-site 
Sensor Regional

EEWS Locations
• 台北市立芳和國中

• 宜蘭縣宜蘭市宜蘭國小
• 宜蘭縣蘇澳鎮南安國中

CWBNCREE

Regionaal
Sensor g

EEWS
Message

• 中興保全羅東分公司
• 花蓮縣光復國小
• 花蓮縣玉東國中

• 花蓮火車站
• 國立中正大學

• 嘉義市港坪國小

EE--mailmailEE mailmail
SMS MessageSMS Message



Video: Earthquake disaster prevention 
drillsdrills



5. IIntroducing and DDemonstrating EEarthquake 
EEngineering RResearch in SSchools (IDEERSIDEERS)g g ( )

IDEERS has been successfully held for 
11 consecutive years.  This educational 
program is designed for high schoolprogram is designed for high school, 
undergraduate and graduate students. 
Approximately 480 participants join the 
program each year.program each year.
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6. International Training Program (ITP) 
for Seismic Design of Structuresfor Seismic Design of Structures
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7. Building a Safe Homeland—
Introduction to Earthquake EngineeringIntroduction to Earthquake Engineering 
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Thank you for yourThank you for your 
kind attentionkind attention


