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Settlement of the buildings of the Hospital Principal in
Curanilahue due to liquefaction of backfilled sand?
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Problem to be solved in Chile and Japan 100 ‘ ‘
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Ing. Fernandez, M., Ing. Ortega, J.M., Ing.
Carracedo, M., Ing. Guzman, M., Ing. Achvrra, S.,
Ing. Concha, A., Ing. Valdebenito, R. (Ministry of
Public Works), Dr. Furuki, M. (JSCE), Dr. Ishii, Y.
and Mr. Nguyen, S.H. (CTIE), Dr. Yabe, M.
(Chodai), Dr. H.S. Lew (NIST), Dr. Celebi, M.
(USGS), Professor Saragoni, G.R. (Univ. Chile),
Professor Alvarado, R.V. (Catholica Univ.),
Professor Fishinger, M. (Univ. Lubujana), Dr.
Muller, J. (Oriental Consultants), Professor Omer,
A. (Tokai Univ.), Professor Konagai, K. (Uni.
Tokyo) and Ing. Furukawa, K. (Interpreter).
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Paso Superior Hospital

Center of the figure: -33.861476,-70.746535

IBiE (FalR) ETROBNESD

Paso Superior Hospital

* Overpass

Paso Superior Hospital

VB () EREROBNESS

Paso Superior Hospital
Overpass

HRESL InOBRE, BROA—R—KZOIRESM
Ramon#iRIC &N EH ML TMEDDILNE. #TFKELIK- 2 ~ -3m.
IR Tl Geo-textile> —hAMEH NS,

EHEEE35cm L 26cmEDRME £ FL (IR -BE L




Paso Superior Hospital

* Overpass

18 U ISR 18 THESR U ICHRE EiPh

SEITEED -

“'«— gkiEoverpass

Tr=lapmE ay

EENSIIER

BB L EEH TR U S REERT

58 overpassELE .
TR

SEBITEED -

“'«— gkiEoverpass

“a e EAY

EEDS1I1ER

bap craal

iy RN o




Bt




MoNENTREbER

100,

B D [ec]
o o o

Percent finer by weight (%)

Ny
o

—e—hiobiosand
—eHERRE L
—o—4 Kb
——X LfHQ)
N 6)]

Grain size (mm)

R FxtdiRLY

| Tubult§O)7'20—F3&R

R L

o~ 4B

Left abutment :
37 074808,7T2.14TTH4




]
:
:

S Eybry Trall

-10
-20

-30

A-A’lifi

FiohE T 4V N
5.2m
bl st
ZZ, EF TR
1.311_1.

et L

50




i Coihueco DamO)ZE ik

s AT7EIZIFEAE LT LIEHRFHALY,

 [FEERICEVHINER, xBEWNETAT

» LRAINSERTL~EMILT

» EFRBAIAEIF1:3(19° ). f=ELERAIC
ELETERG16° BRI,




, , . Tsunami Survey Plan  AE1TIE
Field Survey of the 2010 Chilean Tsunami on 31 March — 4 April 2010

in 4 =5 [EFEE,JSCE, ITST

Meeting to gather the information at Univ.Chile,
Univ.Catolica, Univ.Concepcion on 29 and 30 March
Dichato(Damaged Village), fome.0n

F.Imamura (Tohoku U), K.Fujima(NDA),
T Arikawa(PARI), Talcauno(Damaged harbou ), Penco o

NS N Pelluhue,Constitucion(Largeis
aRFERR, 2010545208 April e

San Antonio(with and witho
eyewitness) on 3 April
Valpalisoon 4 April B

Prediction of the 2010 tsunami =870 %8R
by TUNAMI model (Dr.Koshimura, Tohoku Univ.)

 What is Tsunami feature ?, when, how many, how large to Population - Estimated Tsunami Ht

Purposes of the Survey Team B/

discuss the source mechanism
+ Why the maximum tsunami was reported 3-4 hours after I __f ’
the quake 4
« What kind tsunami damages ? ; human loss, o 3R || SR e
infrastructure, multiple disaster * S| 1100
* How was Tsunami information transffered, and Av i f £y =:f:o;1-'$o
Evacuation, human response \. X : [ e i
« Advises for future tsunami mitigation i _8 i 2| =‘1’_;‘_2
« & Collaboration Chile & Japan 1. | jjj i

1510 5 0m



inundation inundation '
height depth : height

l ground elevation
tide level £ 7 7/ T T T s z
at the event M.S.L.

distance from shoreline

Major places of Field measurement

FHRAEMROMmS

1) Dachito, Talcahuano
2) Constitucion
3) San Antonio

Tidal & tectonic movement corrections

S
Y BB DMIE
¥ om Az

Tsunami arrival: 06:53 AM 27 Feb approximately at 0.5m MLLW

Talcahuano, Chile

36.6833° s, 73.1000° W

-27 4:57 AaM CLST 0.18 meters Low Tide

7 7:35 AM CLST Sunrise

7 10:51 aM CLST 1.35 meters High Tide

7 4:38 PM CLST 0.26 meters Low Tide

7 8:33 PM CLST Sunset

2010-02-27 11:03 PM CLST 1.85 mete;j High Tide

<o oozl 20100227 07 T BG2T W28 e i0-izzm
PUOST  amp OS] 10U MIGST  dSBPMOLST  LASPNOST  SHSAMCLS 135 031 Si2r PR Car

A
i

Tidal level at Talcauno

A

IRETESERRERESRET

Crustal Movement

Prediction of the 2010 tsunami

by TUNAMI model (Tohoku Univ.)

Tsunami height (m)

| ] I a1-4[Jer-7[]e1-10 [ 121-13

2415 ] 7.0-8 [ 1040 -11
21 -3 51-6 Je1-o [ 11-12

5-7m
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1 ) Dichato, Heavily damaged village

2) Damage on the harbor facility in

Talcahuano(3.4-6.4m runup)
‘ EERIR, 2010

Run Up Height
8
.6
g
Ny
Sea Level ~—| — =z -~
N
when = /
Tsunami _““
AttaCke 0 . . . . - - - - - - - . . . . . . -~ N N . - - . PO
0 100 200 300 400 500 600
X(m)



Prediction of the 2010 tsunami

by TUNAMI model(Tohoku Univ.) gl LUCION, large runup on il

35S+
lloca
L e—

i Tsunami height (m)
-
/!KC -2
j onstitucion i:j i
; — ;
4 measured(6.1-28.3m) %:;j
‘\ [ Je1-7
\ % 718
1 a1.9
- Pelluhue a0
4 Measured (7.3 m) i
- 72°30'W 2w - 121413

Google

2 A 204m
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Sea Level 10 .
when 2 T I
Tsunami ’“‘____,__,-»—" 3tim
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Tsunami Propagating in the river,

at Constitucion (6.1 m runup)

W
&

S

L
SR

No information of /
tsunami runup height — -

= 7 <
7 = 2 3

) (
~I Overflow in the 2010
| tsunami 5

-
S,

41~ S
N 22" AL o Tsunami in the river
Figure 2 : Areas drowned by 27/02/2010 tsunamu (observed run-up in dark blue) overlaid on Carta de
Inundacion por Ts i established by Servicio Hidrogrifico y Oceanografico de 1a Armada (SHOA)
Light blue indicates maximum potential tsunami run-up as determined earlier by SHOA

LLO-LLEO, San Antonio (6.5 m runup)
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- tsunami =60cm

Sea Level ik -
when 28
Tsunami

AttackE'U_ﬂ' B 50 E




Fisherman eyewitness EIES

He was fishing on the boat offshore 25 miles nearby V;
Earthquake happened at 3:43 AM near-shore, after fishing
Immediately, moving offshore to 40 miles to escape

On the way, at 5:30 AM abnormal sea u

Preparedness for future disaster
wH%@ﬂﬁtﬁHT

Le 1d navemt(e 2007
\ 8 TMODI"E Mw 7.7
20 Y . Le 30 juillet 1995
Arm(sgss'a Mw 8.0

Le gap de

I Le 6 vl 1985
»/ameralso Mw 7.8

Legap de
* Concepcion
Mw8.0-85

Le 10 mai 1875
Arauco. Mw 7.8

t

Le séisme de Concepcion, Chili, du 27 février 2010 - Le point sur les informatigN D RI 20 10

scientifiques

Le 28-février-2010

Christophe Vigny
Directeur de recherches au CNRS
Laboratoire de Géologie de 'ENS, UMR8538 du CNRS

Remarks £ & &

Tsunami runup measured at 22 points, maximum of 28 m

The damaged areas are limited and located with interval of 50-70 km
along shore

Maximum tsunami was observed 2-3 hours after the quake
Tsunami would locally runup and propagating into the river, which
information should also be included on the map

Debris such as containers, vessels, and ships moved by the
tsunami , enhancing the damage on facility at harbor and port
Sea dike would play important rule to reduce the impact

For future tsunami risk reduction in seismic gap, preparedness
should be done through more understanding the mechanism. And
measuring topography and bathymetry are necessary for making
map to know the risk and hazards at area
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