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@ Seismicity in Taiwan (

Tectonics of Taiwan

Earthquake Distribution of
Taiwan (A.D.1900-2011)
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@ 1999 Chi-Chi Earthquake
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@ Evolution of NCREE

m Project awarded by NSC to NTU in 1990

m Merged into NARL as one of the Centers in
2003

m Major experimental facilities have been In
operation since 1997 when the construction

of the lab was completed
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Vision and Mission

Pre-quake preparation, emergency response
and post-quake recovery

Integrate research capacities of various
earthquake engineering research institutes in
Taiwan to enhance the research capability of
the nation

Promote international research cooperation for
earthquake hazard mitigation, and play a key
role in the earthquake engineering research
community of the world

AR agngreggeo

National Center for Research on Earthquake Engineering




@ Vision - Recoverable and Sustainable
Communities

Seismic Design, Fast
Evaluation and recovery
PR Retrofit !
%

Safe and
Operatlonal

Monitoring, Early Safe and
Warning and Usable

Fast Assessment

New Materials, &
Structures and
Novel Technologies

Hazard Prediction
and Risk
Assessment

Assistance and
Recovery from
Disaster



@ Medium-term: Enhancing Community
Resilience

Targets

General Buildings
(Low, Medium and High Rise
Building etc.)

Important Structures
(Nuclear Power Plant, Hi-tech
Factory, Dangerous Goods

Rescue and Emergency
Facilities
(Hospital, School, Police and

Lifeline Utilities
(Tap-water, Fuel Gas, Electric
Power, Communication, and
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@ Personnel (2012)

A total of 103 employees

19 othoers 37 PhD

47 MS
45.6%



@ Revenue in 2011

(11.46 million US dollars for 2011)

From other government agencies
US 1,693 thousand Others
14.77% US 4 thousand
0.04%

From Industry

US 1,381 From NSC

thousand US 8,383
12.05% thousand
73.14%

(8.38 million US dollars from NSC)
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@ Experimental Facilities

Multi-Axial Testing System (MATS)

=y

A

1
|
1
i

11




AL
= At ol
nﬁdﬂ-l-li-:ﬁ! 8

2 A,_._t‘.“: ,

Table Tests

Shaking

i L S
. T o
o fCm 1

12



Reaction Wall Tests - Full Scale Structural

Element Tests
World-Largest

_BRB Test

-
M

xial Force (x 1000 kN i -
T ¢ F " A ‘ . i - o
1 1 ‘ ok R . et "
i — \ o y - "
I le i bk 2 k. 3
@ —ay! ? i
| |-U F ’
< - b . = :
! ."'I;“’ i e ! \ !
| T 5 ._.'.. ; \ |
[ \ .

L
1

-8 =

12 T T :
003 0015 0 0.015 0.03
Core Strain

Axi




@ Major Research and Contributions

14

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
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m Building structures

m Highway bridges

m Railway bridges

m Seismic isolation and energy dissipation design

m Qualification for seismic isolation and energy

dissipation devices
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@ 2. Seismic Evaluation and Retrofit of

Base Shear (kN)
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School Buildings (1/4)

Strategy was proposed.

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

years, from 2009 to 2011.

RFL Displacement - Base Shear
Without Retrofit
With Retrofit

100 200 300 400
RFL Displacement (mm)

Laboratory
Effectiveness of Retrofit Pseudo Dynamic Test Full Scale Cyclic Test



@ 2.

In Situ Experiment on Seismic
Performance of School Buildings (2/4)
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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)
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@ 3.Taiwan Earthquake Loss Estimation System (1/2)

Complete loss assessment within
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@ 3.Taiwan Earthquake Loss Estimation System (2/2)

m Improving the efficiency of emergency
responses

m Providing useful data (PME, rescue &
medical resources, etc.) for disaster
reduction plans

m Already applied in TREIF-ERA to study
Insurance policy and to update risk
measures

m Already applied in prioritization of retrofit
sequence of major bridges under
administration of DGH, MOTC
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n-site Earthquake Early Warning System

n-site EEWS demonstration stations have been established
laces, including Fanghe Junior High School, Yilan
Elementary School, Taiwan SECOM, etc.

m EEWS could be applied to schools, hospitals, transportation
systems and security companles

demonstration using
the 921 earthquake Taipei z25--
as an example 152k
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4.Integration Test of On-site Earthquake
Early Warning System (1/4)

*ChiChi Earthquake
*Time : 88/9/21 1:47
*Depth: 8 km

Magnitude: 7.3

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)
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@ 4., Integration test on the shaking table (3/4)
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@ 4. EEWS Demonstration Station (4/4)
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Video: Earthquake disaster prevention




@ 5. Introducing and Demonstrating Earthquake

Engineering Research in Schools (IDEERS)

IDEERS has been successfully held for
11 consecutive years. This educational
program is designed for high school,

undergraduate and graduate students. §
Approximately 480 participants join the N\
program each year.
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@ 6. International Training Program (ITP)
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to Earthquake Engineering
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Thank you for your

kind attention




