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SABEDHEE General Remarks of Reconnaissance

HhEEHE DO E (HFHI) Preliminary understanding based on TV news
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M Objectives

1. To understand damage situation in and around Tainan City with regard to
structures and geotechnical works

2. To observe the situations of collapsed buildings for understanding them from
the viewpoints of earthquake motions, geology, structures, foundations, and
materials
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SAE{ARE| Investigation Team
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Shinichiro Mori, Ehime University

Chih-Wei Lu, National Kaohsiung First University of Science and Technology
Min-Hao Wu, National University of Kaohsiung

Ya-Che Wu, National Kaohsiung First University of Science and Technology, Student
Shih-Rong Kuo, SGS Taiwan, Matrl & Engng Lab. Professional Geotechnical Engineer
Chung-Chi Yu, Wirop Industrial Co.,Ltd. Engineer
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Mori’s Itinerary of trip for Tainan, fixed on Feb.06, 2016
Feb. 08, 2016
16:00 Matsuyama to Itami 16:50 by air (ANA)
21:25 Kansai to Taipei Taoyuan 23:40 by air (Ever)
26:00 Diary of Taipei Hotel-Main Station
Feb. 09, 2016
07:36 Taipei to Tainan 09:21 by Taiwan High Speed Rail

Investigation at heavily damaged site in terms of buildings and
liquefaction

With Prof. Lu and two engineers, and Mr. Wu
18:00 Hotel Tainan
Feb. 10, 2016
07:30 to leave my hotel
Investigation in Tainan city in terms of buildings and geotechnical works
With Prof. Wu and Mr. Wu
18:37 Tainan to Taipei 20:24 by Taiwan High Speed Rail
21:00 Diary of Taipei Hotel-Main Station
Feb. 11, 2016
12:30 Taipei to Kansai 15:55 by air (Ever)
20:00 Itami to Matsuyama 20:55 by air (ANA)
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Seismicity in Taiwan
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http://www.sinica.edu.tw/advice/advice_earthquake.pdf

Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University

TTARTvOEBLTHIMNIA—1EER
Triggering information obtained through the Facebook on February 6th
201652 A6H 8:08
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T4 Taiwan earthquake: Relief workers’ community in JapanIZiBi0, 252501 %

20165F2A6H 12:55
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http://grapee.jp/139391
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First mformatlon about six collapsed buildings

201652 H6H
13:18
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TV-news collapsed building distribution map obtained by Mori through the Facebook
on February 6th
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Earthquake and Strong Motions
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Geography and Active Faults
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EE 7% Seismic intensity distribution

119 120 121 122 123
' ' ' 26 CWB EARTHQUAKE REPORT More infarmation
. Earthquake Mo.: 105006
% : Origin tirae (Taiwan Standaed Tiroe: GWTH08:00):
EATS R AeR0l6 357272
: 25 Location: 22.03N, 120.54E

1e. 274 ko MME of Pingtong County
Depth: 167 km
MagnitodeML): 6.4

o4 Local Largest Intensity :
Funlin County 6 Central Changhna Countyd
Kanhsivng City 5 Central Taitong County 3
Pingtmng Comity 5 Hualien Cowty 3
Tadnan City 5 Pinghong Cowmntr 3

| Central Tadnan City 5 Central Nanton County 3

23 Chiayi County 5 Central Taichung City 3

Central Chiayd City 5 Central Hualien County 2
Central Pingtong County 4 Miaoh Cownty 2
Central Kaohsiung City 4 Central Miaoli County 2
Taitung County 4 Hsinchu County 2

oo Central Vunlin County 4 Vilan County 2
Penghn County 4 Taowan City 1
Changhua Conty 4 Central Hsinchn City 1
Manton Couwnty 4 Central Hencho County 1
Central Pengho Cownty 4 Central Vilan County 1

LEGENDS ¥: Epicenter, Muraber: Intensity . Taichung City 4

21

LBOEESFARDSEFEEDSH. SHICHNT S, BESHTIHREORKIEARSNBA,
BESHCIEIEEALHLY,

Intensity 5 in Taiwan CWB scale corresponds to Intensity 5+ and 5- in JMA scale. In Japan, damages and
liqguefaction are observed in 5+ region but quite few in 5- region.
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Tainan

Kaohsiung

http://scweb.cwb.gov.tw/GraphicContent.aspx?|
temld=49&fileString=2016020603572764006
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Contour map of
seismic intensity
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Orange color corresponds to
intensity 4, red color to intensity
5, reddish purple to intensity 6.
Mapped with gradation of such
basic color correspondence.

You can find red around Tainan.
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HEARHEEEIT Basic Earthquake Properties
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Occurrence 2016-02-06 3:57°27.2”(UTC+8)

Epicenter Longitude 22.93 deg.
Latitude 120.54 deg.
Depth 16.7 km
Magnitude 6.4 (ML)
Location Meinong District, Kaohsiung Cit

http://scweb.cwb.gov.tw/GraphicContent.aspx?Itemld=49&fileString=20160206
03572764006
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Epicenters of main and aftershocks in geological map

AEOE /

Epicenter of Meinong EQ
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http://ngis.moea.gov.tw/NgisFxWeb/default.aspx Courtesy of Dr. Ohsato
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Epicenters of main and aftershocks in geological map
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BEHICZVRE AEDESL
Epicenter of Meinong EQ
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http://ngis.moea.gov.tw/NgisFxWeb/default.aspx Courtesy of Dr. Ohsato
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Active faults near Tainan and Kaohsiung Cities
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http://fault.moeacgs.gov.tw/MgFault/Home/pageMap?
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Main event M6.4 8 Aftershock M>4

8 O O Aftershock M>3

Kaohsiung City  J|\ig LU [2 7 L1 B

M>3DREIXEEH TRETLVS,  Aftershocks of M>3 locate in Tainan city.
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Qi-shan Fault
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The epicenter of this

LEHOREESE earthquake locates on the
north-eastern extension
line of Qi-shan Fault.

http://fault.moeacgs.gov.tw/UploadFiles/files/OLD/ATSTR42/activefault/31-3.htm
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Distribution of earthquake epicenters between 1991 and 2016-02-04

CWB
official
Facebook
2016.02.13

https://www.facebook.c
om/%E5%A0%B1%E5%9
C%B0%E9%9C%87-
134632749883505/

AR (ER) OBERTIEHMENREEL TV A, F2REBEICITHENIFEAELL.

Aftershock region of this earthquake has very few earthquakes before this event.
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Distribution of strong earthquake motion observation sites in Taiwan
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TN ,"‘\ Original drawing is cited
" ,l from CWB official
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\~-__¢ \ \\ circles with red, green
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by Mori as a reference.
CWB official Facebook
2016.02.13
https://www.facebook.com/%E5%

A0%B1%E5%9C%B0%E9%9C%87-
134632749883505/
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Distribution of strong earthquake motion observation sites in Taiwan
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Distribution of strong earthquake motion observation sites in Taiwan
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Distribution of strong earthquake motion observation sites in Taiwan
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Acceleration time history at Tainan City (TAI)

Z: PGA
82.6 cm/s2

NS: PGA
152.2 cm/s2

EW: PGA
233.8cm/s2
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Acceleration time history at Yongkang District, Tainan City (TAI1)
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Acceleration time history at Tainan City (TAI)
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Acceleration time history at Tainan City (TAI)

Z: PGA
82.6 cm/s2
CWB
Facebook NS PGA
152.2 cm/s2
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2016-02-10
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facebook.com .
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13463274988
3505/
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Hsin-Chiang Liang
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Broad area of liquefaction-induced buildings
Bei-an Road, An-nan District, Tainan City

BINMEWE BT
ZREIL R #HiBE
RATHEMNMNNEDE
PAL D<K S IERY
L. BREN-HERDTH

300m EHERELT=,
oot ‘nl Liquefaction-induced
H T tilting of two buildings
200m | = . i resulted as heaving of
L ________;__1' pavement of the path
— between the two, Bei-
an Road, An-nan
District, Tainan City
Yen-sui River
2016-02-09
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Damages due to liquefaction
2016-02-09 HEATRDEN
SEEYMER LT
_ BEOHH
TR AR
EEDHEFE
Difference between before
and after EQ
- Tilting and subsidence
of a three-story building
- Deformation of a
storage house
- Heaving of and fissures
on path pavement
Before(2014.4) After(2016.2.9) . Eiected soil
Google Earth Street View Mori :
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Tilt angle =
5.5/100

=

BINEIC RS EMIER(1
Tilting of two buildings due

»o16.00.09 L0 liquefaction (1)
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Liquefaction-induced tilting of two buildings
resulted as heaving of pavement of the path
between the two, Hui-an Street, Bei-an Road,
An-nan District, Tainan City

Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University

Sampling of
ejected soil

BINEICK S EMIER(1
Tilting of two buildings due

»o16.00.09 L0 liquefaction (1)
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Liquefaction-induced tilting of two buildings
resulted as heaving of pavement of the path
between the two, Bei-an Road, An-nan District,
Tainan City
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BINEICE S EMIER(2
Tilting of two buildings due

to liquefaction (2)

Tilt=7.2/100 2016-02-09
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Liquefaction-induced tilting of two buildings resulted as heaving of pavement of the
path between the two, Bei-an Road, An-nan District, Tainan City

Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University

Tift angle = BRIRIEICL D EMIER(3

8.0/100 Tilting of two buildings due

»o16.00.09 L0 liquefaction (3)
-

BINMEHE T REERILRBERE: L
MM BARIE TIE TERI L=, BTDE RO EHE
MERELT-,

Liquefaction-induced tilting of a building, and
heaving of pavement of a path covered by
ejected soil observed, Hui-an Street, Bei-an Road,

An-nan District, Tainan City
Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University




BAREIZ L D MERL(3)
Tilting of two buildings due
to liquefaction (3)

2016-02-09

ARmTEELR
BRERE

Hui-an Street, Bei-an
Road, An-nan District,
Tainan City

BYpumstl o8 HKLYBEHLEE
Soil ejected from fissures along the edge of a building.

SRDBHHEDRELEDOONEMEI R
BT EREENZNIEETELTLNS,
Shiny surface of ejected soil and steep slope of inside

of the mouth of eruption implies rich fine content in
the soil.
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Damage to a house due to liquefaction

2016-02-09

v I 1

BINMEBE BRTREEILZE I TERL-ZYORBEICIXRIReERD
NRLNT=,
Liquefaction and associated damage to buildings and houses, Bei-an Road, An-nan

District, Tainan City
Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University
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2016-02-09

Southern Taiwan Earthquake of February 6, 2016

Liquefaction of low plastic silt
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Liquefaction and associated damage
to buildings and houses, Bei-an Road,
An-nan District, Tainan City

Soil eruption was observed around a
house deformed by uneven
subsidence due to liquefaction.
Ejected soil is probably classified to
low plastic silty sand, which can keep
water inside and so is easy to liquefy
by slight hand vibration.

Shinichiro Mori, Ehime University

20160209 BIRIEICLDEMHE

Damage to a house due to liquefaction

Southern Taiwan Earthquake of February 6, 2016
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Liquefaction and associated damage to
buildings and houses, Bei-an Road, An-
nan District, Tainan City

Shinichiro Mori, Ehime University
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Broad area of liquefaction-induced buildings
Bei-an Road, An-nan District, Tainan City

— ANIZETO
g%, 5~20m
Fil b

Yen-sui River

2016-02-09
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BRI D 120mEE
N CTERRITHIFELT
EE
Liquefaction-induced
tilting of two buildings
resulted as heaving of
pavement of the path
between the two, Bei-
an Road, An-nan
District, Tainan City
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Damage to Houses and Buildings due
to Strong Motions
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SEEERE HEXE
Collapse of a high-rise building, Weiguan Dalou

AT EREK KRB A Guoguang Sth Street, Yong-Da Road, Yongkang District, Tainan City

WEKREEREARFDEESR Damage situation and observation and discussion of the causes of the collapse
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SEREEHRE HEXE
Collapse of a high-rise building, Weiguan Dalou

IR ER & A
DAFIER

2016-02-07

http://grapee.jp/
139391
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Collapse of Weiguan Jinlong building: Residential and commercial
building at the crossing of Yong-dalu 2nd road and Guoguang 5%
street
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An example of typical collapsed high rise buildings
MM RIRS EEMD—HI
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This pattern of collapse
is so bad. This is very
similar to the typical
damage of high rise
buildings. Shortage of
stirrup and shortage of
anchoring of main rebar
in reinforced concrete in
beams and columns.
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I EREANBDELEIRINZE

Weiguan Jinlong Dalou before collapse
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Collapse of a high-
A . L
4 rise building,

Weiguan Dalou
Recognition of A

and H portions

<. H 2016-02-09 Mori
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It seems that the
intermediate column of
Almost all the column-beam
joints are broken, resulting
in independent movement

of them.
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SEEEDORER #HEXE
Collapse of a high-rise building, Weiguan Dalou

2016-02-09 Mori
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(FEETOE - ZHESEPPBIRL TAHEER NS EBICEBL TV S,

Almost all the column-beam joints are broken, resulting in independent
movement of them.
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E-RESE (14-158) #H7EKiE
The column-beam joint between 14% and 15t floors
Weiguan Dalou

(FEF2TOH - ZIESEPNIRL TAHEEZANES(EB(CEBHL TR,
Almost all the column-beam joints are broken, resulting in independent

movement of them.
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FE-RESER (14-1585) #iHE KiE
The column-beam joint between 14% and 15t floors
Weiguan Dalou

(FEF2TOH - ZIEESEPMIIRL TAHEEZANES(EB(CEBHL TR,
Almost all the column-beam joints are broken, resulting in independent

movement of them.
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E-RESE (13-148) #7EKiE
The column-beam joint between 13% and 14t floors
Weiguan Dalou

(FEF2TOH - ZIESEPNIRL TAHEEZANES(EB(CEBHL TR,
Almost all the column-beam joints are broken, resulting in independent

movement of them.
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E-RESE (12-130) #H7EKiE
The column-beam joint between 12t and 13t floors
Weiguan Dalou

U
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Tiles were spalled and concrete was broken to pieces around column-beam joint. A piece of rebar
was broken at the bent portion there.
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H-2EESE (11-12F) #EXKE
The column-beam joint between 11t and 12t floors
Weiguan Dalou

U
=

EBHUREREZ LCRDE AEOEAMESEPATIREIL THD. ZOEMHEEBNRHTETVRVELIICRE XS, ZEH/N
FILHE ABIZRZL TS,

A main rebar of column was broken in the joint panel. Rebars of a beam seemed to have
insufficient anchorage length. The joint panel suffered shear deformation.
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FE-REASE (10-118) #=EKiE
The column-beam joint between 10t and 11t floors
Weiguan Dalou

BEHUEREZ LCRDE AFQEAMESEPATIRETL THD, ZOEMHEEBNRHTETVRVELIICR XS, ZEE/N
FILIEARTZERZ(0.118)L T\,

A main rebar of column was broken in the joint panel. Rebars of a beam seemed to have
insufficient anchorage length. The joint panel suffered shear deformation (0.118).
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H-ZEEE (9-10F8) #d KiE
The column-beam joint between 9t and 10 floors
Weiguan Dalou

H-RORSENTTRICHIRL THED, BABIZER(L0.212(0F0 TS, ZOTEB(IMESERZITIROSNLSELTHED
EERMBLTED., 29—y 0E#kindR AT, HEE0®RE FHAFTER,

A column-beam joint panel is in complete failure. Its shear deformation reaches at 0.212.
Anchorage length of beams main rebar is too short, and stirrups or lateral ties cannot been
recognized, so the strength of the joint panel cannot be expected.
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F-2ESE (8-90%) #EKiE
The column-beam joint between 8" and 9% floors
Weiguan Dalou

H-RORSEINTTRICHIRL THED, BABZE(L0.212(0F0 TS, ZOTEB(IMESEIRZITIROSNLSELTHED
EERMBLTHED., 29—y 0E#kindR AT, HE I 0®RE FHAIFTER,
A column-beam joint panel is in complete failure. Its shear deformation reaches at 0.212.

Anchorage length of beams main rebar is too short, and stirrups or lateral ties cannot been
recognized, so the strength of the joint panel cannot be expected.
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F-2ESE (7-8F%) #aEXKiE
The column-beam joint between 7t and 8% floors
Weiguan Dalou

F-ROESENTR(CHIRL TED, ZOFEHOEESNTR(CHIRL TS,
A column-beam joint panel is in complete failure. Anchorage of rebar arranged at upper end of
beams.
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Hken (3-4F%) #HEmXKHE
Reinforcement bar arrangement in a column
between 3 and 4t floors, Weiguan Dalou

F-ROESENTR(CHIRL TED, ZOFAHOEENTR(CHIRL TS,
A column-beam joint panel is in complete failure. Anchorage of rebar arranged at upper end of
beams.
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Rk (3-4F8) DOTEBEFHE HuEXE
Anchoring of lateral tie bar in a column between 3
and 4t floors, Weiguan Dalou

F-ROESENTR(CHIRL TED, ZOFEHOEESNTR(CHIRL TS,
A column-beam joint panel is in complete failure. Anchorage of rebar arranged at upper end of
beams.
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HEkF (1-2F%)  #5EKEHER
Anchoring of lateral tie bar in a column between 15t
and 2" floors, Weiguan Dalou H Tower

HF-ROESEHTRCHIRL THD. ROEFMHOEBNTRICHIRL TV,
A column-beam joint panel is in complete failure. Anchorage of rebar arranged at upper end of

beams.

Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University




SEEEDORER #HEXE
Collapse of a high-rise building, Weiguan Dalou

(FEETOE - ZHESEPIBIRL TAHEER NS EBICEBLTVS. 2016-02-09 Mori

Almost all the column-beam joints are broken, resulting in independent

movement of them.
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SEEEDORER #HEXE
Collapse of a high-rise building, Weiguan Dalou

H - ZIESENCHREAZ R DT DIENTER, 2016-02-09 Mori

No lateral tie bar can be found in the column-beam joint panel.
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SEEEDORER #HEXE
Collapse of a high-rise building, Weiguan Dalou

2016-02-09 Mori

HOBEKEHEIEBNEVD . JECEIMITED, SARNFEALLRN AEDTH D HHBIRIAE T . ZOERD
(T OEFEPIFEV LISANBEITESIMIENTORL,

Anchoring length of lateral tie rebar in a column is too short to resist to be pulled out.
The strength of the column must be extremely reduced. Main rebar of the beam has

short anchoring length
Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University

SEEEDORER #HEXE
Collapse of a high-rise building, Weiguan Dalou

IROFEFBOIELZORMA (Ffl) B - 2L (IR (CEREARSNZLSCHIRL Tz, BRI T BTEICHIIEADSIE
RELEELDBDOEARICLZEDEE SN D,

A large fissure due to complete direct shear failure can be observed along the boundary between
the column at south-western corner and walls and beams facing south.
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SEEEDORER #HEXE
Collapse of a high-rise building, Weiguan Dalou

M EREABOIRAICIDEIZUIRIERH L 1EDOHE, FICRADDEGH.

The ceiling and columns of the first story of Tower I of Weiguan Jinlong Dalou
can be seen due to overturning. Tower G can be seen below the Tower I.
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[RIFEEDERA M KE

Inappropriateness of rebar arrangement | Tower |, Weiguan Dalou

1FEAEDOERED29ELL(ED32THO. 16
HEOFARED13 TN, FKADICESFARL,

1PEFEORSETFE. 1FBEARNIS30cm AN
DAIEICHOIz.

Main rebar of a column in the 1st floor
is D29 or D32. Lateral tie rebar is
D13.Rebar here has no rust.

Mechanical joint locates within 30cm
height from the floor.
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&
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[BRIBEOEHOEMNBTF HERKE
Inappropriateness of rebar arrangement | Tower I, Weiguan Dalou

1FEAEDEARRED29ELL(FD32TH0NT, Z< (S
X (*ZHK) MFTHIN EBMFEHD. T
BIETRUES, BEIICHSEISREICED, firFH
SOIRITEUFEREH DI AECTZ,

Main rebar of a column in the 1st floor is
D29 or D32. Both mechanical joint and
crimped joint were adopted. The level of
joint is the same in every piece of rebar.
Due to overturning of a building, rebar was
pulled out of sleeve or was broken.
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[RICE T LHERMEEDFEYE HEKE

Inappropriateness of rebar arrangement | Tower |, Weiguan Dalou

2016-02-09 Mori
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A Shortage of lateral tie rebar, = 90 degree bent anchoring of tie rebar and all
anchoring were in failure, Adiscontinuity of main rebar of a column.
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Inappropriateness of rebar arrangement | Tower I, Weiguan Dalou
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90 degree bent long anchoring of beam’s main rebar in a column-beam
joint panel.
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SEEEDRE #HEXE G& Towers
Collapse of a high-rise building, Weiguan Dalou

e

GHRIZTRICHRU DASN THEDEFZERIIFEALR NI,
There were no space for surviving in G tower because of pressed by I tower.
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SEEEDRRE #HTEXRE G& Towers
Collapse of a high-rise building, Weiguan Dalou

GRIEIRIIED TN TEROTVC, —AREBOTENTZOTEAL FHERIL QL3I 2 FINTEINE
BDEEZ5ND. IRICEESNIBUVN GRICIIIEZIRSENTRCHIREIN TS EROBHEHES
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A floor of Tower G corresponded to one upper floor of Tower 1. This means that both
tower did not integrally overturn, but slidingly did.
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SEEEDRE #HEXE G& Towers
Collapse of a high-rise building, Weiguan Dalou

e
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There were recognized no lateral rebar ties at all the column-beam joints along the column at the
north western corner of Tower I. All the joints were completely crashed.
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SEEEDRRE #HTEXRE G& Towers
Collapse of a high-rise building, Weiguan Dalou
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No function of anchoring by 90 degree hook of lateral ties in the column of
Tower 1.
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HHEREABOERRAGZHRET 2ETER

Maiyor Lai made on-site inspection at Weiguan Dalou

BHARIITEEDR, 2598, IHWABOEREA, DU,

Mayor of Tainan City, Mr. Lai had been visiting the site for inspection everyday.
I came across him on February 9th,
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HERNEBORMAEZEFTA-BENFHNER

Consideration based on on-site inspection from the
structural engineering point of view
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I EREANBDELEIRINZE

Weiguan Jinlong Dalou before collapse
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BREFIDM#ERIED BB Bird’s eye view of Weiguan Dalou before collapse

Squares denote columns
estimated. Red colored
column is pointed out as
one relatively displaced in

g g o O westward.
o po O . .
Length estimated according
g O to this photo
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O o Eat side: 56 m
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Width=56 m (7 spans),

O
oon Depth=24m (3 spans)
Span length=8 m
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HEERE TR RAIEIE
Western side views of 1st story of Weiguan Dalou

2015-05
Google Street View
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The first floor seems to
have columns with a
height corresponding to

<] two stories.
/e, HEEEEBICEAIN D THEE
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HEKE 1REERAMAmE
Western side views of 1st story of Weiguan Dalou

2015-05
Google Street View

1~ 5 DM 6~ 13
16FEDIEERSE DB (CAEDEST
TEDEEE TSR,

The continuity between
commercial floors from 1st
to 5t and residential floors
from 6t to 16%/13t% can
not be recognized in the
picture of this building in
Google Street View.
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W AE RAREImE

Western side view of Weiguan Dalou

2015-05
Google Street View

FEETOH - RIBEEN
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Almost all the column-
beam joints are
broken, resulting in
independent
movement of them.
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Soutnern side view of Weiguan Dalou

2015-05
Google Street View

1995F1H1HERTOF
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FAIERIMERIC(FAARDIEN
RZ%.
HFOREMEZEKRE,
Almost all the column-
beam joints are
broken, resulting in

independent
movement of them.
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. A HEXAE FIEEE
vV Soutnern side view of
Weiguan Dalou

2015-05
Google Street View

(FEETOH - RIRGEP IR THEE R
WMNEBEEBICEEIL TS,

Almost all the column-beam joints
are broken, resulting in
independent movement of them.
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Soutnern side view of
VvV VVVW Weiguan Dalou

2015-05
Google Street View
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Almost all the column-beam joints

are broken, resulting in
independent movement of them.
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T RIE FAEAIE ABEHER

Southern side view of Weiguan Dalou, Towers A & H

v
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Google Street View
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AlCERY)ICEREURON, Bl ICRIERE U ZIREIBAZANEA.

Triangles placed at the top denote the upper ends of column axes based on my observation at site. Red triangle
corresponds to the column fallen down in the most western side.

ARREHERDIZFR L, TLEDERRICAESEE B #BENSEAL S ZBOLIICRZS,

The boundary between Towers A and H is yellow broken line as per TV explanation. However it seems to be orange
broken line based on my speculation from the structural point of view.
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SEEERE HEXE
Collapse of a high-rise building, Weiguan Dalou

R T REREAEIRL TRERL Mk RERERR L D EYIZHERE
Riohigly,

You can find that almost all the buildings have no damage along Yong-
dalu 2nd road on which Weiguan Jinlong building toppled down.
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MENEA R KE
Microtremor measurement at Weiguan Dalou site

Fourier spectra Horizontal-to-Vertical spectral ratio

0.5Hz 2Hz

BHEL-#EERERENSISMEEIN =LA THENRIE . EIRE)
#(%0.5Hz&2Hz.

Microtremor measurement was conducted 15 m far from Weiguan
Jinlong building. 0.5Hz and 2Hz are the predominant frequencies.
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SEEERE HEXE
Collapse of a high-rise building, Weiguan Dalou

BERREEIRERICEIT H2ER(EER)

Damage situation and observation and discussion of the causes of the
collapse
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SEEERE HEXE
Collapse of a high-rise building, Weiguan Dalou
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SEEERE HEXE
Collapse of a high-rise building, Weiguan Dalou

x1-.

(5) HOEHDESEALIEREIZMEL., HyTS5—Z R
HKMFTHO=A ., S LBIDERFH M RIT TV =, —ERIZEEETL
TWBEDAHoT=, ChIE, BYA O EMHIRICIYKIEL TH
BRL LD ET BHIRIC, BAICELSDSERISH L TRABIDIEIEE]5R
[CHEITDEIICEFHLKLSIET DA, CD5IEREHIA/NSLERIL
Yig<EERAEAHELEIL TLED, SIS, BETLI=H DI, BT IR
RELEHELD TG D EAR TRIEREEAED (FIEITESL
NILTIEGEWLASTH D,

(6) IUH—hDITLMEEERCMEIC, SHOBFECLIUT
MBS,

UL, . ZEHNITnIE, CAMERHIOENDLENTE, ZOEELF
WA, AV o) —rErEAN/NINCELEDERIZKYEDIEHE
DL ET CHAF SN A MREZ RIBETE UM o= &M, FRIEIC
Blo-tDEEZLGND,

Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University

RCEEVMTOHREMDBFLTES

Requirement for joints and anchoring of major rebar in the columns of RC buildings

http://www.hyou
kakyoukai.or.jp/d
ownload/pdf/shi

nssei_tosho/tekki
nnkonnkurito/ko

uzou/02.pdf
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http://www.nikkenren.co
A1 1 m/publication/pdf/64/hyo
Rebar joints in a column m/publication oo

HOEHOMFAE ., HinFBiYAENELIA
[SRIENKIITT B, R TIIEImERICH 1=,

Rebar joints in a column should avoid within the
width of the column from its bottom. They were
located at the bottom in Weiguan.
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http://www.nikkenren.co
A1 1 m/publication/pdf/64/hyo
Rebar joints in a column m/publication paoe

HEDESHTLFHEERET D, EEHA
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U B, #EE TIEAEImERIZdHDT=,

Lateral ties shall be arranged within a joint
panel. Rebar joints in a column should avoid
within the panel. The anchorage of rebars of a
beam should be within the panel.

Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University




HAMMERIIDEEAE

The way of anchoring of shear reinforcement bars
it 0 |

| | ' O ENDEEE Dk IEIE
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H-BLLITEAMBRFOES L. RiFIZI135FIVIENELT S, RIEEYTIE. £T
HAMHERDEREL. 90ETH 1=,

Anchoring of a shear reinforcement rebar shall be bent with 135 degree hook. All the
collapse buildings have shear reinforcement rebar with 90 degree bent anchoring.
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SEREEHRE HEXE
Collapse of a high-rise building, Weiguan Dalou

HEEREE LER EATAKRERKKRKBZTHBLEN-BHXEZROEIEEEESEIL
Collapse of Weiguan Jinlong building: Residential and commercial building at the crossing of
Yong-dalu 2nd road and Guoguang 5th street in Yongkang District, Tainan City
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Collapse of Weiguan Jinlong building: Residential and commercial building at the crossing of
Yong-dalu 2nd road and Guoguang 5th street in Yongkang District, Tainan City
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SEEERE HEXE
Collapse of a high-rise building, Weiguan Dalou
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18 (Taiwan High Speed Rail)
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Database of boring log in Taiwan
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http://gc.moeacgs.gov.tw/ImoeaGis/about/map_Hole.asp
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Distribution of strong earthquake motion observation sites in Taiwan
BEOBREHARFI7T7R
BEREEDERKY
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CWSB official Facebook for providing ad-hoc information

REBEENUBERRFEE, RAMERSSFSE.

SEBONKITARTYIZ O TH-ERDIN1T5/4 LU, HhEHR
ij&t@ | B $E7@2 }E'f/ \L/ig_o https://www.facebook.com/%E5%A0%B1%ES

%9C%BO%EI%IC%87-134632749883505/
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BEDOMBEHRE - PSIRE

http://www.oyo.co.jp/produc
ts_lists/suspension-ps-logger/

377# T
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Engineering Geological Database of Taiwan

http://egdt.ncree.org.tw/
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CIaSS|f|cat|on/ Engineering Geological Database of Talwan

https://profile.usgs.gov/myscience/upload_folder/ci2011Aug0114554942954Holzer%20et%
http//egdt ncree.org. tW/ 20al%20zonation%20Spectra.pdf

MEER A R DVs30, A~ED 758, KEER L (MAPPING NEHRP VS30 SITE CLASSES)
E Ifgaﬁggiﬂ’.ﬂﬁ'iﬂzﬂ ?Eéhéo E*a)l*is z*is 3E‘is wa'cs Ds E(:*‘-J-];.‘I:‘Téo
Classification of soil varies from A to E. The classification is same as that of NEHRP of USGS.

So called soft ground in Japan is classified to E.
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Engineering Geological Database of Taiwan

http://egdt.ncree.org.tw/

AR A DVs3 EELDDIEN{EH S DHETE H ? 180-300 DVsIERULA, T LYK
BETACKL ERG QRIS SORER T 00300m/s OUISRLA, T

Estimated and logged Vs30 are showing the estimating equation is good at the range varying
from180 to 300 m?s but not so good in the range of more than 300m/s
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£ hEAEEF (FE) Area of concentrative investigation
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EhEAEEFE (FE) Area of concentrative investigation
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The Engineering Geological Database for TSMIP at CHY region.

https://www.google.com/maps/d/viewer?mid
=zYgCQ8VL7kNg.k-klbgRmbn1E
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L EKERRIL(CHY078) E, Vs30=162.25m/s
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http://www.ettoday.net/news/20160206/645077.htm?from=ettoday_live
Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University

SETR BRI ORI S R
V) —hERE B

AFIZEBIBHIZLTULV =D, REDRIEEZST
2A8H&8EFE MOV )— H:Eﬁ#ﬁ%é)ﬂt\'t*&.‘:lj
1’E¥F‘aﬁ& b\L\é_&b\’\b\U«k < ANFIEHEI
m)ézéab

Concrete crusher will be used for removing
concrete debris

http://news.tvbs.com.t
w/local/news-639172/
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Academia Sinica submitted Recommendation of Disaster
Mitigation Policy on Large Earthquake
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Seismic assessment and retrofit of existing
buildings
B2 Y M= 2 e £ M = i s

HATIE, 1995F 1A DR AABRRKEX TELOEEYMHIHEKL T, BEFEAHEK
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LTHESEZEDH TIVD, TAITELLY, 1999 F EEMEZ LKICTIEZ &
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http://www.cpami.gov.tw/chinese/filesys/file/chinese/publication/law/law2/0990810250-8.pdf
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Tainan City Office Website Shows Excellent risk communication
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Tainan City Office Website Shows Excellent risk communication
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Major Lai visited liguefaction-induced damage to buildings

FE T R A2 TR b IRV SARIBTY

AEMEFR—LR—DKY
http://disaster.tainan.gov.tw/disaster/page.asp?id={E4762A7E-9ABC-4679-

9E86-611A3F019F50}&disasterid=&projectdate=&projectname=

FIZ HHEH © 2016/2/14 T4 03:20:00
SEAEAAL ¢ H7 R PR R AR

T RO2067% 5% » B E T+ LT R ARSI
AT ERA S (14) E T 200 - LG - 79 - B i F R 3
EEEHIZE - BN IRIEEY) - (i R T
FIT LU » R R TR -

TR  THOR(LA BIER REER - [ERSIE T
PRI © USRI - SRR S - WA TG
WRITEEY) - T EABNTE - SRR R - SRR
B G TR - FHE R L (E -

HLUE RS A © O AR R » SRR
ik BRI - P RRY L2 BT
T - T Er B P PR © SR A
W+ TN + 22T LA -

RNl A R BB 55 [ (R E R S AR A T A e R
TR - IR - BEREES » KR T » L)V
FEAKEM - JTARERRT > NG 2R - BrPE - AR
Hufg > LARIER HRAK -

5350 BT HIEREEALIGE K2 FIE - LSRR

B T &G - FIRALE > S RENTF TBREZRER > R
ARRFER T - SRRAEFS LA -

Southern Taiwan Earthquake of February 6, 2016

0206 B KZILET 1=, BREATDHEE
BRIEDKRERBYM~DEEITOLTHE
AETREZEAR, LE., PAER, #Hih
REFVEHRICHMRTICNEFELS:
o MIATERLEITRHIEL, 7—RIZKY
B CRADIREEZT D& RLELE

BERMOHIER. BV RESIEES

LY., DTS MERLIZY ., fRIKE
BLEY. GEERICHREZIRTI A
BN DS EEEMLEL=. =1L, f&
BRIENSVGEIETMABEEELETT

o

Fr-. EHEFOEMLESHETH K
L. BEREZEDOTENFETHD

Ehn, FRALTBREIHZEEIHEBIC
e RLEL=,

Shinichiro Mori, Ehime University




MHBBID&RF . BARBATIREDMENFFR

BN (L) 7 ILAA LTHRES ., Ef
ISR I TL V=, (2/8-2/11)

Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University

HARBATIRE D KSR DEFRIHE

BANDKEHBDEFEMARNE-, 311 OMBBERZEALTLD, 5RO F—L

[FALICEETRALYERMZRE-ADKREGHRERTEL . BFATHILEH
BEEELSDEEOMYELT=, |

Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University




BARBFMLIRESNT-EMRDIAH

[P0 [FYBEETRALYELEEYER-ADRELGHRERTEL =, BRTHILEH

BEELSDEEOMYFELS=, |

Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University

MhZRITIER(CEERIE TR EENIFER
BRHES{THBBKIETRERE . BT ISR FwHE

A lot of liquefaction and induced-damage to buildings in Tainan City
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Happiness building changes from 7 to 4 floors
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Before being demolished, residents rescue their belongings
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Before being demolished, residents rescue their belongings
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Before being demolished, residents rescue their belongings
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ERME T F B> 2—NCREE(National Center for Research on Earthquake Engineering) S HZEEME Meinong Earthquake
http://www.ncree.or;

NCREE 5 [ S5 2 8 S B i

http://www.ncree.narlabs.org.tw/

BR K ER R B F 0y National Science and Technology Center for Disaster Reduction [E3ZfhKFFHE it 49— HIZRH10DHL

http://www.ncdr.nat.gov.tw/

BB KB RBUR RS

http://www.ncdr.nat.gov.tw/CusPage.aspx?WebSite|D=5853983c-7a45-4c¢1c-9093-f62cb7458282&id=178&subid=179&PagelD=19
TR RS S TR R s

http://www.cpami.gov.tw/chinese/index.php?option=com_content&view=article&id=10471&Itemid=100#

REEREEE Construction and Planning Agency, Ministry of the Interior THEERETEELENHD

http://www.cpami.gov.tw/chinese/

Geotechnical database at strong motion observation sites FREEER B A D AEF —HAR—Z

http://egdt.ncree.org.tw/CHYMAP.htm

hRGKRF Earthquake Information at CWB
http://www.cwb.gov.tw/V7/earthquake/rtd_eg.htm
HREARRE HEUTESHERE
http://www.sinica.edu.tw/forgov_advice.htm
REEHHEH (PREFKRH) EXFRETE. ERBHE. wRXPKEE. BRELRE

http://www.cdprc.ey.gov.tw/default.aspx
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Rt B SR E R

http://www.moeacgs.gov.tw/main.jsp

Prof Yi-Hsuan Tu, National Cheng Kung University
https://www.eeri.org/wp-content/uploads/reconnaissance Taiwan 20160206.pdf
BRETERAKERSOEMSE
http://disaster.tainan.gov.tw/disaster/default.asp?disasterid=&projectdate=&projectname=
BETEERD

http://www.tainan.gov.tw/tcfd/ BEFTSH TULVELY

http://119.tainan.gov.tw/

BEEBKEBFRVATL

http://bobe168.tw/

RBMERAERAN T ERFME

http://e-iot.iot.gov.tw/

pECE e

http://www.emic.gov.tw/index.aspx?ID=21

http://www.pcc.gov.tw/pccap2/TMPLfronted/Chtindex.do?site=002
EMERERE
http://fault.moeacgs.gov.tw/UploadFiles/files/OLD/ATSTR42/activefault/28-2.htm
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SR http://udn.com/news/index
BB http://news.ltn.com.tw/
@A (P RE(E) http://www.cna.com.tw/
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