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CHILE 2010 Mw=8.8

Strongly Shaken Area: 600 x 200 km
Large Permanent Ground Displacements
Large Energy Release Areas / Asperities

8 .000.000 People affected.

Infraestructura Stock
10.000  Buildings 3 story or more

12.000 Bridges, overpass and 
footbridges

             (most of them in affected area)
150       Hospitals
151        Ports

Schools
W ater
Energy
..
2 30.000 Destroyed Houses
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Extensive Damage

3.000 Engineers

4 Month for 
preliminary review 
of damage 
infrastructure

é More then 90 
relevant aftershocks



CHILE A HISTORY 
OF LARGE EQ

Modified from Comte

DATE MAGNITUDE APROX LOCATION
1570 Feb.8 8 - 8 1/2 Concepcion
1575 Dec. 16 8 1/2 Valdivia 
1604 Nov.24 8 1/2 North de Arica
1647 May. 13 8 1/2 Valparaiso 
1657 Mar. 15 8 Concepcion 
1730 Jul. 8 8.8 Valparaiso
1737 Dec. 24 7 1/2 - 8 Valdivia 
1751 May. 25 8 1/2 Concepcion
1796 Mar. 30 7 1/2 - 8 Copiapo

1819 Apr. 3-11 8.3 Copiapo (3 EQ}
1822 Nov. 19 8 1/2 Valparaiso
1835 Feb.20 8 - 8 1/2 Concepcion
1837 Nov.7 8 Valdivia
1868 Aug.13 8 1/2 Arica
1877 May.9 8 lquique
1880 Aug. 15 7 1/2 - 8 Illapel
1906 Aug.16 7.9 Valparaiso
1922 Nov.10 8.4 Vallenar 
1928 Dec. 1 8.4 Talca
1939 Jan.24 8 - 8.3 Chillan
1943 Abr. 6 8.3 Illapel
1950 Dec. 9 8 Calama
1960 May. 22 9.5 Sur de Chile 
1966 Dec. 28 8.1 Taltal
1985 Mar. 3 7.8 Zona Central
1995 Jul. 30 8 Antofagasta
2001 Jun.23 8.4 South Peru
2005 Jun.13 7.8 Tarapaca 
2010 Feb.27 8.8 Center-South
2014 Apr. 1 8.2 Iquique

2015 Sep. 16 8.3 Canela Baja

Aprox1 in 12-15 years



Seismicity of Chile

Slide: Modified from S. Barrientos

0.5 ς1%g1 event/day



Sensing, Processing and 

Communicating System

Hardware - Software

SHM



DIGITEX
Kinemetrics
Nanometrics
Guralp
Analog
Devices
MicronOptics 
Luna
Microsoft
RapberrySh
ake
FLIR
DJI
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Are we there yet?
NON SHM Instrumentation
ÅGround Level EQ Instrumentation.
ÅEarly Warning Systems
ÅReal time structural data

Structural Health Status Monitoring

ÅNuclear

ÅLNG

ÅDams 

ÅHospitals

ÅBridges

ÅData Centers

ÅOffice Buildings

ÅResidential

W ORLD  ECONOMIC  FORUM  JANUARY  9, 2019: 
ñTHIS  IS  WHAT  THE  CITIES  OF  THE  FUTURE  COULD  
LOOK  LIKE ò

ÅPipelines



Common Sensor Distribution in 
Buildings and Objectives

I. Critical Parameters

a. Interstory Drifts

b. Base shear

c. Residual drifts

II. Other Important Parameters

a. Floor acceleration and spectra

b. Maximum displacements

III. Damage detection

a. Modal parameters

b. Hysteresis

c. CAV, Peak Structural Acel, Vel, Disp.

d. Many others

CSMIP: LA; Hotel Van Nuys F. NAIM 



Confronting difficulties
ÅNo Standard Package (black box)

ÅInstrumentation Cost (initial and maintenance)

ÅLimited Human Resources

ÅLimited Instrumentation (permits, cables, 
modifications)

ÅLow knowledge/interest of owners/users

ÅCan we track modal properties and their 
variations with limited data (quantity ï quality)?
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Comparison Transducer and CV Disp F 5

haceWG60ComparaAcel



Acceleration 
Comparison

Base Records

Recorded acceleration 
is compared with 
derived acceleration 
from vision 
displacements

Good agreement is 
found for the 
response frequency 
band.
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