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Quaternary Depositions
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TSMIP Network

26

Talwan Strong Motion
Instrumentation Program

~ (TSMIP) is a plan operated from
July 1991 by the SOC, CWB.

.. The program installed more
than 600 digital free field strong
motion instruments, and 400 x 3

“ digital channels of strong motion
monitoring systems in nine

.. metropolitan areas.
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TSMIP - TAIPEI

AREA

Locations of the strong
motion stations in Taipeli
area. Numbers indicate
the station codes of
TSMIP network (CWB).
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Downhole Arrays In Taipel Basin
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A plan conducted by the CGS,
MOEA ssince Aug. 1991. This
project proposed the installation
of downhole arrays in Taipei
Basin one site per year to analyze
the variation of seismic waves
propagated from basement to
ground surface.

In February 2002, the CGS
finished the research project and
removed it to IES. After few
months rearranging and
planning, four additional
downhole sites were under
consideration.
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Quaternary Deposits
Sungshin F.
Silty sand & clay

Chingmei F.
Gravels
Hsinchung F.
Clayey sand with
conglomerate beds

300m )
Tertiary Base Rock

Late Miocene

Nanchung F.
Sandstone
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Ground Motion Responses

Earthquake ground motions
Microtremor survey

Theoretical modeling




Source parameters of the Chi-Chi earthquake sequence

Event
No

1L

Origin Time

19999 20
17:47:16
19999 20
17:57:15
19999 20
18:03:41
19999 20
18:05:53
19999 20
18:11:53
19999 20
18:16:16
19999 20
21:46:37
1999 9 22
00:14:41
1999 9 22
00:49:43

Epicenter

23.85N
120.82E
23.91N
121.02E
23.79N
120.88E
23.95N
120.84E
23.85N
121.06E
23.84N
121.04E
23.60N
120.82E
23.83N
121.05E
23.76N
121.02E

Depth (km)
8

2

20

I\/IL
(2
6.5
6.6
6.0
6.7

6.7

6.6




Tapel Basin

] | 1999/09/20 17:47
Chi-Chi earthquake
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TSMIP — TAIPEI AREA
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ACCELEROGRAM OF EQ. 1999-9-20 17:47 UT EARTHQUAKE 1999-9-20 17:47 UT
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Spectral ratio contours of the Chi-Chi earthquake in the Talpei basin.

Mainshock Sonl/Ref 2 gsec Mainshock Soxl/Ref 0.5 sec
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Spectral ratio contours of the Chi-Chi aftershocks in the Taipei basin.

Aftershock Soil/Ref. 2 sec Aftershock Soil/Ref. 0.5 sec
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Sungshan Formation Bottom
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Mean spectral ratio obtained before the Chi-Chi
earthquake. The earthquake used are occurred at
south-eastern and eastern direction of the Taipel basin.
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Historical Damaged Earthquakes
= Apr. 15,1909 7.3
= Nov. 15, 1986 6.8
= Sep. 21,1999 7.3
« Mar. 31, 2002 6.8
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1999/9/21 Chi-Chi Eq.
Critical information
available in 102 seconds

Time : 1:47 AM

N
£

j-; i Magnitude : M, 7.3
En :  Epicenter : Near Chi-Chi
:- M# Regional intensity map.
- '  Shaking time histories.

ldl.




1999/9/21 Sungshan area




4 1999/9/21

Hsinchung area
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Distribution of the
collapsed
buildings due to
the 1999 Chi-Chi

earthquake
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20020331 Earthquake

Observed o</ March 31, 2002
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Distribution of the
collapsed buildings
due to the 1999 Chi-
Chi earthquake
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Summary

The low frequency responses on the western part of
the Taipel basin and Sungshan area are correlated with
the basin structure and the top soft soil layer (Sungshan
formation).

The high frequency responses are mainly occurred
near the edge of the Taipei basin except the western
boundary of a steep structure.

The soft soil layer of the Sungshan formation may
dominate the site response in the Taipel urabn area.

During the 1986, Hualien earthquake and 1999,
Chi-Chi earthquake, there are some buildings damaged.
By comparing between the distribution of damaged
buildings and spectral ratio contours, we found that the
patterns can be correlated.




*Geological structure
*Strong motion observations
*Ground motion responses
*Earthquake damages

Recent researchs




A Strong motion station
: 69

A 500 stations

Interval ~ 1 km
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Locations of the microtremor survey points in the Taipei
area. Red symbols indicate the strong motion stations.
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Dominant frequency contour in the Taipel basin area,
result from the H/V ratio of dense microtremor survey
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3D Finite-Difference Modeling of Strong

Ground Motion in the Taipei Basin
Model Setting

28km

Modeling Parameters
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Microzonation Map of Taipei Basm in the Building Code Modified on 2011.
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ESG 2011

Santa Barbara Souvenir # 4th 1ASPEI / IAEE International
rthquake Diews : :
N i 11y | Symposium:

| Effects of Surface Geology on Seismic Motion

~m UM | %""‘N August 23-26, 2011
. f’ : r“ 45""‘*’ University of California Santa Barbara

T 4
v

" - j ‘u;.

First Mothodist Episcopal Church Beforp™e Quake
- S

Session 1: Recent Significant Earthquakes

Session 2: Site Response Modeling Using Borehole Data

Session 3: Ground Motion Simulation

Session 4: Nonlinearity in Site Response

Session 5: Spatial Variability of Ground Motions

Session 6: The Vs30 Debate: How We Can and Cannot Use
Vs30 in Site Response Estimation




The 5th ESG International Symposium will be held in
Taipel, Taiwan, 2016 or 2017.

The main theme of the symposium and the date will be
discussed.




The 2nd Annual Meeting of the Strategic
Chinese-Korean-Japanese Cooperative Program
Jeju island, Korea, 2012/10/29-31

Thank you for your attention!

Kuo-Liang Wen

wenkl@earth.ncu.edu.tw




