Reconnaissance Report

2016/02/06 Meinong Earthquake, Kaohsiung, Taiwan
Main damage area: Tainan

Prepared by Yi-Hsuan Tu

Associate Prof., Dept. of Architecture,
National Cheng Kung University, Taiwan
2016/02/07



Earthquake information

R E R BERS
JE3E T ET105006%8

HEf: 1052 2H 6 H

WP 3B 57 4 272 B

B AR 2293 B FHE 1205 B
HIE ERERELRET 274 &8
ik miENEEE

MEFEE 167 A8

= Epicenter:
22.93N, 120.54E

= Depth: 16.7 km

. . PR 64
= Richter magnitude S
ErFEEE 6B EAREEAEE 4B
scale: 0.4 Bt L Sih  =mEEmm 4B
FEEETHIPY SR TEERRTE 2
ETEat SR R B
=@t S EREEERT B
BEEE SR st B
BEt SR EEERTLET R
REGEEST 4R SEGEsE 04
Bl MR EEGEER 4R

sESRVE R FMBNE I8
ShiEslam R HEBAE 28
wimEEs B Em=k 18
ghs Tk 4R ET 138
mEEER 4B FIELE 18
wEmELT B HEGEET 18
— 91 EFHBE 4B

51 : ABBALE © MRS TRTHEE U S ——
R R -

(Courtesy of CWB, Taiwan)




Origin Time: 2016/02/06 03:57:27 (GMT+08:00)
Lat:22 93N Lon:120.54E Mag:6.4 Depth:16_7km
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http://www.cwb.gov.tw/V7/earthquake/Data/detailData/EC0206035764006/detail_frameset.htm
http://www.cwb.gov.tw/V7/earthquake/Data/detailData/EC0206035764006/detail_frameset.htm

= Maximum PGA at Caoling, Yunlin (120.68E, 23.6ON)\
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= Yongkang dist., Tainan (area with the coIIapsed residential building)
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= Downtown area, Tainan City
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s’ : Main shock
® : Aftershocks
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Courtesy of NCREE Taiwan (link to pdf file)



http://www.ncree.org/EarthquakeInfo/2016-0206/20160206_ %E9%AB%98%E9%9B%84%E7%BE%8E%E6%BF%83%E5%9C%B0%E9%9C%87%E5%BD%99%E6%95%B4%E7%B0%A1%E5%A0%B1V4.2.pdf

General damage situation (preliminary)

= Buildings

Collapse: not more than 10 RC buildings, several URM buildings

Inclined due to soil liquefaction: several RC buildings close to
Yansuei River

Moderate damage: no accurate number yet but not many

- Most of the buildings look intact. The damaged buildings
scatter in the east area of Tainan (Yongkang, Sinhua, Rende,
Gueiren, Guanmiao, Yujing, Shanshang)

= Casualties (2016/02/07)

24 deaths (22 in the collapse residential building)
121 missing
About 400 injuries



= King’s Town Bank
Hsinhua (23.036588, 120.300981)

10 stories with 1-story
basement

About 20 years old

1F-3F collapsed and
inclined to the street side

1F-3F: Bank and office
Above 4F: rental suites

(not occupied so no
casualties reported)
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= King’s Town Bank




= King’s Town
Bank

Before
earthquake
from Google
street view




= King’s Town Bank
Before earthquake from Google street view
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King’s Town Bank
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Weiguan building




= Weiguan building

16 stories with 1-
story basement

About 16 years old

Collapsed and
overturned to the
street side

1F-2F: commercial
(big electronic store)

Above 3F: residential




Weiguan building

Before earthquake from Google street view
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= Weiguan building
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= Weiguan building

90-degree bend hooks
were allowed to use
before Chi-Chi
earthquake. However
the hooks drew the
attention of the public
opinion and is blamed
for the collapse.
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= Weiguan building

Used oil tanks cast in
the concrete were used
as inside formwork of
non-structural facade
to reduce the weight.
Some local media
mistook this for jerry-
building.




Weiguan building

An interactive rough 3D model was built by Dept. of
Geomatics, NCKU with photo taken by drones.



https://sketchfab.com/models/e1afea999b534dd6bcc1fde663f3e7ed

= Street Building

Rende (22.989977,120.267316)

3 stories +1-story rooftop
additions

37 years old

Collapse at the ground
floor

The upper stories were
intact. It was demolished
for safety reason.




= Street Building




= Street Building

The 2+1F buildings
at the left side were
built at the same
time and they are
Intact.




= Street Building

The intact neighbor
buildings are lower
and have partially
confined masonry
panels (behind the
closet and adjacent
to the stairs) at the
base floor.




= Tachi Market

Tainan City (22.962476,120.229978)

4 stories
About 31 years old

Collapse at the
ground floor

1F: market
Above 2F: residence




= Tachi Market - Soft ground floor




- The building (left) next to the market was mildly

= Tachi Market
) damaged,




= Tachi Market

- The building arcade was originally cantilevered.
Columns were added at the corner at 2013.

M arcade



= Tachi Market

- The column bases and the original
cantilever beam ends were damaged.

Hinged connection



= Shanshang Market

Shanshang (23.102771, 120.354864)

2 stories -
About 30 years old

Collapse at the
ground floor

1F: market
2F: residence




= Shanshang Marke




= Shanshang Market




= Shanshang District Office

Shansha NQg (23.103282, 120.352408) (close to the Shanshang market)

3 stories
About 30 years old
Moderate damage

- Shear cracks
appeared on almost
every column at 1F
and some at 2F

- Celilings and shelves
damaged




= Shanshang District Office




Shanshang District Office
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= Shanshang Junior High School

Shansha NQg (23.103836, 120.357748) (close to the Shanshang market)

3 stories
30-50 years old

(built in several
periods)

no damage




= Shanshang Junior High School
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= Shanshang Junior High School

The building has
partially confined
masonry wing-walls in
the back frame. This is
also the reason that it
rated a high score in
the preliminary
seismic evaluation
and has not been put
in the waiting list for
retrofit.
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