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Seismicity in Taiwan

= [T
w | 2EER am el B

HEE A Y 14
2 | e | wannr | 70 | e
M
[

ALK
aM

58

wa—
+ik
s [ rane
s | Wi

, | menx
LL]

8 | mawE | wsaons | 70 16
9 | worm | roamng | o3 1%
[T
v emwg | weme | 7 | daes

4F/122,000 DB FAEL ., HREHERS600
B, BB TORBBIEEM7ROXEi
BTHY. BEIFHM OB EMERIT, 1906515
LR, 19355 H1T-A R, 1999 i
ED3IDTHD, Kid1999MMMBTIERE,
/) ica.edu. ice_e pdf
Shinichiro Mori, Ehime University

Southern Taiwan Earthquake of February 6, 2016

SAEDOHEE General Remarks of Reconnaissance

HELHEEDOHE (HHAT) Preliminary understanding based on TV news
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M Objectives

1. Tounderstand 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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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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Triggering information obtained through the Facebook on February 6th
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First information about six collapsed buildings

20165 2F6H
13:18

Hongjun Si#&%s
13:27

HERIS

TrARTVIHEBLTHENBTLE 2 —ROEEOEIEEN S
TV-news collapsed building distribution map obtained by Mori through the Facebook

on February 6th
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Geography and Active Faults
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Earthquake and Strong Motions
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EE/HT  Seismic intensity distribution
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Intensity 5 in Taiwan CWB scale corresponds to Intensity 5+ and 5- in JMA scale. In Japan, damages and
liquefaction are observed in 5+ region but quite few in 5- region.
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HARHEZEIT Basic Earthquake Properties
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Occurrence 2016-02-06 3:57'27.2"(UTC+8) .
Epicenter Longitude 22.93 deg. z 5 5
Latitude 120.54 deg. . 5 4

Depth 16.7 km :
Magnitude 6.4 (ML) J 5

Location Meinong District, Kaohsiung Cit )

b. tent.
03572764006
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Eplcenters of main and aftershocks in geologlcal map
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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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M>3DREIFABH TRETLVD,  Aftershocks of M>3 locate in Tainan city.

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

19915 ~2016%F2H4H SHEERMELUAOMESf
Distribution of earthquake epicenters between 1991 and 2016-02-04
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Aftershock region of this earthquake has very few earthquakes before this event.
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Epicenters of main and aftershocks in geological map
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http://ngis.moea.gov.tw/NgisFxWeb/default.aspx Courtesy of Dr. Ohsato
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Qi-shan Fault
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The epicenter of this
earthquake locates on the
north-eastern extension
line of Qi-shan Fault.

[ LR iR WA
http://fault. moeacgs.gov.tw/UploadFiles/files/OLD/ATSTR42/activefault/31-3.htm
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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 Yongkang District, Tainan City (TAI1)
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Distribution of strong earthquake motion observation sites in Taiwan
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Acceleration time history at Tainan City (TAI)
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Acceleration time history at Tainan City (TAI)
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Broad area of liquefaction-induced buildings
Bei-an Road, An-nan District, Tainan City

BIKIEWE AmE™
ZHERILRE: #KE
HATENMNESE
WHN L DK SIZIER
L. SENT-HIBRDEH
EMNERL=,
Liquefaction-induced
tilting of two buildings
resulted as heaving of
pavement of the path
between the two, Bei-
1 an Road, An-nan

=8 ) District, Tainan City
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RIRIEIZ D MER (1)
Tilting of two buildings due
160000 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

pavement of path
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Damages due to liquefaction
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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

- Ejected soil
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BIRIEIZ R D MERL (1)
Tilting of two buildings due
2016.02.09 O quuefa;tion (1)

Subsidence
of 1.1m

Fissure
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it ~ Liquefaction-induced tilting of two buildings

i resulted as heaving of pavement of the path
between the two, Bei-an Road, An-nan District,

Tainan City
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BARIEIZ KD MIERL(2)
Tilting of two buildings due

to liquefaction (2)
Tilt=7.2/100 201?-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
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BRIEICLDEMER(3)

Tilting of two buildings due

to liquefaction (3)
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o "building tilt
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F._7 Ejected soil
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Soil ejected from fissures along the edge of a building.
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Damage to a house due to liquefaction

BARIEIZ KD MERL(3)
Tilting of two buildings due
160200 L0 liquefaction (3)

Tilt angle =

Heaving of
pavement |
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Heav'llng of
pavement of path
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
Shinichiro Mori, Ehime University
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Ejected soil
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Liquefaction and associated damage to buildings and houses, Bei-an Road, An-nan
District, Tainan City
Southern Taiwan Earthquake of February 6, 2016

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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Liquefaction of low plastic silt
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Damage to a house due to liquefaction
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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
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Liquefaction and associated damage to

buildings and houses, Bei-an Road, An-

nan District, Tainan City
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Broad area of liquefaction-induced buildings

Bei-an Road, An-nan District
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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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Collapse of a high-rise building, Weiguan Dalou

Ak B EK K # = BE 3 H # Guoguang Sth Street, Yong-Da Road, Yongkang District, Tainan City

WERREAIEREDER Damage situation and observation and discussion of the causes of the collapse
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An example of typical collapsed high rise buildings
MBI RRIRSEZYO—HF

ZORNAIFVEL,
1999k /La-a¥ Tl
HAEA>19994 L L ih
EORERLENAT
T FAMHRBDR
BEBHDEBEDT+
AHRELHERIND,

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

¢ )i T, AT, lak] ) anchoring of main rebar
LM ARER , SREEES | EEReETRET & T in reinforced concrete in
W L . T RN, & beams and columns.

Jgﬂfﬂﬁ\ EARISR ST AL,  mhEEE
hen 4 o goe-lo dao-tokeguan-sam DAFER
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BENICKEYHEE
Damage to Houses and Buildings due
to Strong Motions

.
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EREEERE HHEKE
Collapse of a high-rise building, Weiguan Dalou

DAFIER

2016-02-07

http://grapee.jp/
139391

HERREAIBAIBSEH, 28ET2016F286H EF030579), £
KRB KA — FERER AR X ON — R RS E AL
HEEHEL)VEIRER, 20160F2 A6 RI3R575) BB AR MKREKK
BT BEEXSBHOREROEEBEREOCN

Collapse of Weiguan Jinlong building: Residential and commercial

building at the crossing of Yong-dalu 2nd road and Guoguang 5t
street

(&l
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53 & HE K42 (Weiguan Jinlong Dalou) #&ED

o

i FI3R(CTV)  http://www.ettoday.net/live_event/37.htm
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E K4 (Weiguan Jmlong Dalou) BRE)IK R HEERERIBOEGRERIDOZR

LB ES T Weiguan Jinlong Dalou before collapse
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S, et ML L T 2 mEREO M %EE&Q)HHE ﬁﬁﬂj{*ﬁ
&'l i y A Collapse of a high-rise building, Weiguan Dalou
AR, HER O g
Collapse of a high-
rise building,
Weiguan Dalou
Recognition of A
and H portions

2016-02-09 Mori

12 43 14 1516

H 2016-02-09 Mori
ARD1BEEB PRI ANSEIT
U TEBRRIEE LSBT TARR

A URUERENS,
It seems that the sy 1
intermediate column of 3 DA SRR (£~
Almost all the column-beam (FEETOH - RIESEPHBRIEL THEERNESEBICEBL TS,
joints are broken, resulting Almost all the column-beam joints are broken, resulting in independent
in independent movement movement of them.
of them
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H-RESE (14-15F%) HEKE H-RESER (14-15F) #HEKRE
The column-beam joint between 14™ and 15 floors The column-beam joint between 14™ and 15 floors
Weiguan Dalou Weiguan Dalou

(FEETOH - RIESEPHRIEL THERNESEBCEBL TS, (FEETOH - RIESEPNIRIEL THERNESEBCEEL TS,
Almost all the column-beam joints are broken, resulting in independent Almost all the column-beam joints are broken, resulting in independent
movement of them. movement of them.
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H-RPEAE (13-14F) #HEKE
The column-beam joint between 13t and 14 floors
Weiguan Dalou

(FEFETOH - ZESEPD IR TEERNIBEBICEBHL TS,

Almost all the column-beam joints are broken, resulting in independent
movement of them.

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

H-REASE (11-128) #EKE
The column-beam joint between 11t and 12t floors
Weiguan Dalou

H-REAER (12-13F) #HEKE
The column-beam joint between 12t and 13t floors
Weiguan Dalou

HAHRIELT, I20U— MR, RIFEL TS, FRIHUIERAHDS5, BAFHIITABTIRETL TLB0NERHEN 3.

Tiles were spalled and concrete was broken to pieces around column-beam joint. A piece of rebar
was broken at the bent portion there.

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

H-REESE (10-115) #EKE
The column-beam joint between 10t and 11t floors
Weiguan Dalou

TBHULSEZ LR DL, HOEMHMESEATRINL TED, ROEMHEEBNERTETVROELICRZS, HEEH/(
RIHRABERLTVS,

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.

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

H-REAER (9-10R) #HEXE
The column-beam joint between 9t and 10t floors
Weiguan Dalou

HE-ROESENTRCRL THD, FAZRI0.212(GEL TWS. ROTEEMESEIRLI TIRDSNLSELTED
EERNEL THED. RF-SyT0EHMHIERAT, HATOMEEHFTER.

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.

Shinichiro Mori, Ehime University

Southern Taiwan Earthquake of February 6, 2016

TBHULSEZ LR L, HOEMHMESEATRINL TED, ROEMHEEBNERTETVROELICRZS, HEEH/(
RIHEABIZER(0.118)LTVS.

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).

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

H-REAE (8-9F) #EXKiE
The column-beam joint between 8t and 9t floors
Weiguan Dalou

HE-ROEAENTRCRL THD, FABZRI0.212(GEL TWS. ROTEEMESEIRLI TIRDOSNLSELTED
EERNEL TED. RISy T0EHAHIERAT, HATOMEEHFTEIR.

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.

Shinichiro Mori, Ehime University
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H-REEE (7-8R) #HEKE
The column-beam joint between 7t" and 8t floors
Weiguan Dalou

HE-ROESENTRIRL THD. ROEHOEBNTRREL TS,
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

HEHEG (3-408) OEFEFHM HEXE
Anchoring of lateral tie bar in a column between 3™
and 4t floors, Weiguan Dalou

. -

é ; A
HE-ROESENTR(RRL TED. ROEHOEBNTR(IRREL TS,

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

=SEEEDORE HEXE
Collapse of a high-rise building, Weiguan Dalou

(FEETOH - RIESEPHRIEL THERNESEBCEBL TS, 2016-02-09 Mori

Almost all the column-beam joints are broken, resulting in independent
movement of them.

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

HERE (3-4F%) HEXE
Reinforcement bar arrangement in a column
between 3 and 4t floors, Weiguan Dalou

HE-ROESENTRIRL TED. ROEHOEBNTRRREL TS,
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

HERE (1-2F%)  HEE KAEHER
Anchoring of lateral tie bar in a column between 15t
and 2" floors, Weiguan Dalou H Tower

HE-ROBESINTRITIRL THD, ROEHOEBNTRRRL TS,
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

EBEEORE HEXE

Collapse of a high-rise building, Weiguan Dalou

'

'= j.
A REAEICHEHAE ROI3ENTERL,
No lateral tie bar can be found in the column-beam joint panel.

2016-02-09 Mori
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BEEORE HEXE
Collapse of a hlgh rise building, Weiguan Dalou

2016-02-09 Mori
OB ERNEL VD, g_tZt(‘%ﬂZibD %ib‘(it/\/tmb\ ﬁiﬂ)mﬁjb‘ﬁiﬁﬁ{dfﬁ'lfo ROER

(TR OEFENE ECINBIFESNBINTLRERN,

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

EEEEDHE HHEKE
Collapse of a high-rise building, Weiguan Dalou

2016-02-09 Mori

HEEREAIROEECIVBEIZUIRIBERFL1EOR. TICRI3DEGHE,

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.

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

RIBEROEHOEHARF HEXE

Inappropriateness of rebar arrangement | Tower |, Weiguan Dalou

b, St ™ 1ﬂ‘é&@iﬁn(;DZ9Bb<l;tD32UiDto EaC
g X (RIR) MFTHDN EEMRFEHD. #HFAL
BE2TRUGS. BHEICHISISRSECLD, #FH
SORIFEUSEREEDORRUIN LT

Main rebar of a column in the 1t 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.

Southern Taiwan Earthquake of February 6, 2016

Shinichiro Mori, Ehime University

BEEORE HEXE
Collapse of a high-rise building, Weiguan Dalou

tai
VROFERIPBDIELZ I (Fafl) EE- 'x“‘tlxn§k§i§t'/u|5ﬁ3nr SR T !7:&1@*5¢U#3&/\®%\é
RECEEDROBAMICLZEOEE RSN

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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R O#%E HEXE

Inappropriateness of rebar arrangement | Tower |, Weiguan Dalou

1PEEOERHED296LLED32Torolz, 10
HEOBHHIDI3THOR. FREHICHBERV,

1PAEOF ST, 1BEERNMS30cmUA
[olivii=(t:o BTN

Main rebar of a column in the 15t floor
is D29 or D32. Lateral tie rebar is
D13.Rebar here has no rust.

Mechanical joint locates within 30cm
height from the floor.

Southern Taiwan Earthquake of February 6, 2016

Shinichiro Mori, Ehime University

IRICEFLIHFEEDOTENE HERE

Inappropriateness of rebar arrangement | Tower |, Weiguan Dalou

AFOFBHIDRV, - HEHNO0ERITTEEIN, TOEBGVINORIEL TS, Atk
DOEFHNEFL TR,

AShortage of lateral tie rebar, © 90 degree bent anchoring of tie rebar and all
anchoring were in failure, Adiscontinuity of main rebar of a column.

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



IRIBERZOBFHEEOTEIE HEKE

Inappropriateness of rebar arrangement | Tower |, Weiguan Dalou

2016-02-09 Mori

HROEMHOIHEDE AERIESEANCEESE. BERG LIHAHE T, TiniHE o0
EHFTEBSERLNHEREINTVS.

90 degree bent long anchoring of beam’s main rebar in a column-beam
joint panel.

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

BEEDRE #HTKRKE G&l Towers
Collapse of a high-rise building, Weiguan Dalou

Gﬁ(ilﬁlll/ﬁﬁ@“ﬂtifdatb\t.—{tha’)({‘“mtd)((la< AR 4‘4:"" 7*?'13"1’1({‘“]1’17L
EDEEZBN S, IRICERASNBULN, GRICHATRIZFSEINTRARIEEIN TS
"Bﬁ)f&@(uw SFRERIEIRT CERENIRL. RN LICERZCLT, —fEEFZ Fi’iﬁi}‘éﬁr t%x
5

A floor of Tower G corresponded to one upper floor of Tower I. This means that both
tower did not integrally overturn, but slidingly did.

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

SEREDRE #EKRKE G& Towers
Collapse of a high-rise building, Weiguan Dalou

My
FERICHEEEL TORVHEEADIOEIVIDERS . COEBD (. ARHTHUVA . HEDE(EZ 1.
No function of anchoring by 90 degree hook of lateral ties in the column of
Tower 1.
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SEEEDORIE HTEKXIE G&l Towers
Collapse of a high-rise building, Weiguan Dalou

2016-02-09 Mori

GRS DOAEN THEVEFZERBSFEALRN DT,
There were no space for surviving in G tower because of pressed by I tower.

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

BEEDRE #HTKRKE G&l Towers
Collapse of a high-rise building, Weiguan Dalou

GIROALFBBOLE, INTORRIEAEITIIIVY— MBREREN, HHHER USR8,
There were recognized no lateral rebar ties at all the column-beam joints along the column at the
north western corner of Tower 1. All the joints were completely crashed.

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

HESREXBOARRIGZRES BT R

Maiyor Lai made on-site inspection at Weiguan Dalou

BERRIIEEEHR. 2890, RMFEOBMBA. H<hUL.

Mayor of Tainan City, Mr. Lai had been visiting the site for inspection everyday.
1 came across him on February 9t

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



HEREORMARTZHEZA-BENFNER
Consideration based on on-site inspection from the
structural engineering point of view

AMFABT THAIEE,
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EIT. LI#(3. Google Earth Street View(c &> TRAIEN TED L ERIORMZEIERT
BIETHENFMRERELRL,
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BEIRATOHE T RIED SEE Bird's eye view of Weiguan Dalou before collapse

2015-05.

Squares denote columns

estimated. Red colored
- column is pointed out as
| one relatively displaced in
westward.

Length estimated according
to this photo

South side: 24 m

Eat side: 56 m

West side: 54 m

>

Width=56 m (7 spans),
~ Depth=24m (3 spans)
Soyth side - ' Span length=8 m

g

Southern Taiwan Earthquake of February 6, 2016

Shinichiro Mori, Ehime University

HERE 1RERAEIE

Western side views of 1st story of Weiguan Dalou
TR ] 20505

Google Street View

1~ 5 BRI ZEHEESPEL6~ 13
16BEDEEBEE ORI DT
HENFERTERL,

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

’
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HETREAEOEERTIDOE
Weiguan Jinlong Dalou before collapse
BlEARH w4 q 2015-05

East side Google Street View
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HEXE 1A=
Western side views of 1st story of Weiguan Dalou

2015-05
Google Street View

16 TEWSEYID 1BEER
DTHIN . EIEFID
Google Street ViewDE
Bns(d., [1BEIICE2ED O
BENHDEICHRIND,

IRDE, BINGOIEOFE
(3. 2BEDDOEEEBLTUNS.

The first floor seems to
have columns with a
height corresponding to
two stories.

e, AFEEEPCAN > TR
N7 —)—ZBULIEL TS
HOESICRZDH, 2MEDIEE
DEFMECRIITUVS,
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HEXE RAMRAI@E

Western side view of Weiguan Dalou

2015-05
Google Street View

FFETOMR - ZIEEEN
IR TAEERNEBFB(1C
ZHLTV.

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

2015-05
Google Street View

1995 1H1HKTOF
HNRZ2.
BAIRIMRCE4RDED
RA%.

HEORIBIMEZ KRS,

Almost all the column-
beam joints are
broken, resulting in
independent
movement of them.

Southern Taiwan Earthquake of February 6, 2016

Shinichiro Mori, Ehime University

HEXE mARImE
Soutnern side view of
Weiguan Dalou

2015-05
Google Street View

(FEETOH - RIFSEPHIRIRL THECR
MEBEBICHEBL TS,

Almost all the column-beam joints
are broken, resulting in
independent movement of them.
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EERERE HTEKE
Collapse of a high-rise building, Weiguan Dalou

R R BEEREAMEIRL TREEL K RIR2BB L OBMIBEGIE
LY (AN

You can find that almost all the buildings have no damage along Yong-
dalu 2nd road on which Weiguan Jinlong building toppled down.

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

e KiE maAaElm
Soutnern side view of
Weiguan Dalou

2015-05
Google Street View

FEETOMR - PSR THEER
PREBEBICEBL TN,
Almost all the column-beam joints

are broken, resulting in
= independent movement of them.
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HEXE EAAIE AMREHER

Southern side view of Weiguan Dalou, Towers A & H

FEALAEBIRO_E 0% IS 5. SNATR OSBRI I, 70 ARG AR S IR EL TV T3, 1)
EELION FREHECRNEBUIIHO R BRARNAEA

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.

AREHERDIBEFRE, FUEORRRSRICHESE B, FBIENSEAL Y S BOLIICBAS.

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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EBERERE HTEKE
Collapse of a high-rise building, Weiguan Dalou

BERRELARERICEHT HEE(EEH)

Damage situation and observation and discussion of the causes of the
collapse

BmEL-O A, AR, A,
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EEEERE HEKXE
Collapse of a high-rise building, Weiguan Dalou
REREDIE,
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EEYMTOREHDOMF LTS

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

(1) BEIRORF (2) HEROEN

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

nssei_tosho/tekki
nnkonnkurito/ko

uzou/02.pdf

[seme LG SN

E%ﬁo)iﬁi HEHOMF (TR REDIC, BB FERESER

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

HOEHOMFALAE Bxmurass

http://www.nikkenren.co
N H \/publication/pdf/64/hy
Rebar Jomts in a column lcaton odffoifhve

H2OBABTLEHERET 5. 58 S
IZIEEFE RN, Q"ﬁﬂ)ﬁ%lﬂ%m’m o=
12URsH %, B TIEATIHERIZH o=,

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.
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EBEEHE HEKXE

Collapse of a high-rise building, Weiguan Dalou
EJ =N
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http://www.nikkenren.co
Wt H bli df/64/hy
Rebar joints in a column lcaton pdlfGifhvo
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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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B ABTHERER D TE & ik

The way of anchoring of shear reinforcement bars
et
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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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Collapse of a high-rise bwldmg, Weiguan Dalou
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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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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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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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Fig. 1. The lstest site classification.
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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

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

SAEEB (FE) Area to be investigated

GREN @n

EEEYORIRRSEZDDY

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



EhAAFERE (FE) Area of concentrative investigation £hiAESFE (FE) Area of concentrative investigation

™ - ] o v
e T e : : - £ e b
AR 2 B " R i
H sun ¢
L - -
® £
- @ED
;’ ..@ (2] =
J.' nf.... 3.
f -
L) -
L] L ol
3 @Y7
el ot (PO SR
%Fﬁﬁ‘%;ﬂﬁﬁ.(iﬁﬁf%ibf— BETORTIVE, BEEFLEOLBEIHET . 2/9li,E§L)‘\5TL\1'§EE0) AL,
Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University

\ ERMHOMBT—ER—X
gﬁ Eﬁ"ﬂ“ m &ﬂﬂﬁ *'E The Engmeermg Geological Database for TSMIP at CHY region.

.. | Lo £y < S

'/ S S, ms P
ey o C] L

=22 https://www.google.com/maps/d/wewér-‘imd

‘ =2YgCQBVLZkNg.k-klbgRmbn1E -
! = i
5l .. s

I 2 . i - N Ty e
AEBOTHOS L, Db (HADAEME) , RBHEI-HHEEN 5300 § B kG 3
ISHET20E, BB THD, LIzhoT, AFDIBBEZTNIFEFOHL Arﬁfﬁo)qllu“ﬂlat %(bﬁﬂ’.ﬁﬁﬁDl %éﬁéhru\é Elzsso)ﬂb,ﬁﬁﬂuﬁil_
TIFELY [EEERSH iﬂlﬁﬁﬁﬂnﬁi&ﬁ&qz& g :
Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University

% RIS (CHYO80) & ERIERH /N (CHYO68)

A CHV S
EHENRCHTN0 ™2 IBIHLEIE2 2843042005
L L) 2073 2610430 3 o
SEEEM : A200E A9
TN $-Wave (misec) P-Wawe (mhech SPT-N SWave PWave
[ E N [ m m W m 0 S0 I 10 W B0 on
" " LU ] o [ 00100 100 10 (K0
B L R o o 0

1
A

e

-2-¥

L
frery

A

i

L]
N

Vv
B Rt e N RN

BADEEZRHELMA, RBLMEBERET. ZOTRIEALS

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



BREKERRILE(CHY078) E, Vs30=162.25m/s

AR 1V 07E)
™ INGIEI600  FHEME 1766
SPT-N SWave PWave
o n N 0 @0 90 0 W0 X0 X0 &0 £
o o

S
—¢u/ﬂ/Jv
N\
P

s 18 -] 15
LB > » »
E = ®
0 = w0 0
" -~ "
Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University
R 3 .00 40 00 M (R
& WER LTS | v NRARE LB S [t L] BEn
wawe TV o e
'
Southern Taiwan Earthquake of February 6, 2016 Shinichiro Mori, Ehime University

RERMEOLOERDILTT -8R

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

& FERATTIEEL/N(CHY020)

D, Vs30=214.14m/s

cnvam
™D lENmOD I
SFTN £ Wave (mfec) P-Ware (o)
IR EE 0w E o @ gy -
o 0 L

-y
[
1
Fa'
Ll

|Waml

™

{u(
eV

7l
L

Southern Taiwan Earthquake of February 6, 2016

RIERMEDO LDE

Shinichiro Mori, Ehime University

ERDILT -8R

Southern Taiwan Earthquake of February 6, 2016

Shinichiro Mori, Ehime University

FESRRKGEOHBLIIR- T Y

AHNANERNERAUREE  SREETHRRS . WELL - (N AET0)
ETtoday
RAEFME

1Z=55m, th

jiZ:0llF =
[, g™~

YD K

http://x ttod: /_live
Southern Taiwan Earthquake of February 6, 2016

i ﬁﬁ Hﬁilﬁiﬂﬁ% H{Eﬁ)ﬁlﬁ}i

Shinichiro Mori, Ehime University



ST B R ORHE ) B
:/7') ER {5 R B g

AFLLBEIEL T ZEORELET

Rt ST RUNT e AT
1*_;#55;«* APBERSR RS, NFIEH
LOUES 2L

Concrete crusher will be used for removing
concrete debris
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