Tsunami Effects
the February 27, 2010 Chile Earthquake
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Tsunami Focus

A Team Members:
A lan Robertson, Ph.D., P.E., Professor, University of Hawaii
A Gary Chock, P.E., Principal, Martin & Chock Inc.
A Juan Morla, P.E., Structural Engineer, Martin & Chock Inc.

A Obijectives:

A Survey coastal region around Concepcion/Talcahuano for
tsunami damage

A Attempt to distinguish between damage induced by
earthquake ground-shaking and tsunami inundation

A Determine whether earthquake damage lead to reduction in
tsunami resistance

A Particular attention on debris impact and scour effects.



Tsunami Observations

A Tsunami damage was highly directional

A Timber framed residential structures were destroyed
or severely damaged by the tsunami inundation

A Reinforced concrete and constrained masonry
buildings generally performed well

A Significant scour around bridge and building
foundations lead to a number of failures

A Tsunami-induced fluidization of loose fill material
appears to have contributed to wharf and pier failures
In Talcahuano bay

A Tsunami debris in the form of ships and shipping
containers resulted in impact damage to port facilities
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nami wave heights (NOAA)
May 22 1960, 9.5 EqQ

Llegaron

10.7 metros, a
10.000 kms. del
eplcentro.

8 en Filipinas por
olas de hasta 7 EAtAISE: aritya
metros. atales, entre )
| 2 terramoto y tsunami,

se contaron en Chile,

Richter marcé el terremoto del 22 de |«
mayo de 1960 en Valdivia, Eso es 25
veces mas grande que el de febrero
pasado. Epicentro; 3 130 kms. al

GRADOS noroeste de Valdivia
N S e




ety ™

4 T :
QuintalRegion De Valpara

Valparaiso ot Quilpué!™
oau

i
aRancag ua

Sexta'Region Del GenerallLibertador)
¢ ¥ /

4 N
/ _

e,

W Talcag
Septima Region Del Maul
D I S R Lr(C hile
A A

S" ~3

Coliumo ;} Dichato

S Chillan™

Concepcion & Talcahuano,",;
Talcahuano
LLiCQ‘)C:OroneI :
Tubulg 329 bz : S G
4’»—_,_,/‘ Octava RegioniDeliBio Bio ;r A

¥

Qb‘ nFoonEpeles
e £ ©2010Inav/Geosistemas,SRL
q | s "uq US Deptof State Geographera
1©2010 Europa Technoloqxes"l'&
35°10116.47" S 72°00'52.31" W elev_ 0ft"

36°50/58.31"S

7285530102 W

elev




- Housing Devastation
Dichato




. Housing Devastation
Dichato




\ Housing Devastation
Dichato




