Haiti Earthquake
January 12, 2010

By Eduardo Fierro
BFP Engineers, Inc.
Bertero Fierro Perry




Current Statistics
Human Toll

1 150,000: Latest estimate of the death toll, from
the Haitian Health Ministry.
and the Pan American Hea
which are coordinating the

response, have estimated t
200,000 people.

The European Union
th Organization,
nealth-sector

ne quake killed

1 194,000: Number of injured

1 134: Estimated number of people rescued by
International search teams since the quake




Current Statistics
Effect on people

9 million: Population of Haiti

3 million: Estimated number of people affected by the
guake

1 million: Estimated number of displaced people

800,000 to 1 million: People who need temporary
shelter

235,000: People who have left Port-au-Prince using free
transportation provided by the government. The number
who left by private means is undetermined.

At least 50: Aftershocks of magnitude 4.5 or higher that
have hit Haiti since the January 12 quake




Current Statistics
Effect on Children

1 300,000: Children younger than 2 who
need nutritional support

190: Percentage of schools in Port-au-

Prince that have been destroyed

a1 363: Haitlan orphans who have been
evacuated




Current Statistics
Effect on Foreigners

12,000: U.N. workers in the country at the time of the
VELG

53: U.N. workers still missing
At least 82: U.N. workers dead

27: U.N. workers injured or hospitalized

11,500: Americans and family members who have been
evacuated

4 800: Americans unaccounted for




Sources of information for
statistical data

1 CNN

1 CNN Sources: Office for the Coordination
of Humanitarian Affairs, the Red Cross,
the United Nations, the U.S. Agency for

nternational Development, the U.S. State

Department and the World Food

Programme




Earthquake Data

Magnitude 7.0

Date-Time Tuesday, January 12, 2010 at 21:53:10 UTC
Tuesday, January 12, 2010 at 04:53:10 PM at epicenter
Time of Eathguake in other Time Zones

Location 18.457°M, 72.533°W
Depth 13 km (8.1 miles) set by location program
Region HAITI REGION

Distances 25 km (15 miles) WSW of PORT-AU-PRINCE, Haiti
130 km (80 miles) E of Les Cayes, Haiti
150 km (95 miles) 5 of Cap-Haitien, Haiti
1125 km (700 miles) SE of Miami, Florida

Location Uncertainty horizontal +/- 3.4 km (2.1 miles); depth fixed by location program

Parameters NST=312, Nph=312, Dmin=143.7 km, Rmss=0.93 sec, Gp= 25°
M-type=teleseismic moment magnitude (Mw), Version=9

USGS NEIC (WDCS-D)
us2010rjab
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Tectonic faults Hispaniola

A. MAJOR TECTONIC FEATURES OF HISPANIOLA
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Historic Earthquakes in La Hispaniola

Historical seismicity in Hispaniola (before 1960)
(locations approximate except 46-53 sequence)
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GROUND ACCELERATIONS
AS PER USGS
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PEAK GROUND ACCELERATIONS COMPARISON

12/01/2010

USGS Peak Accel. Map (in %g) : HAITI REGION
Tue Jan 12, 2010 21:5310 GMT M7.0 N1846 W7253 Dep‘th: 13.0km [D:201 DI'jEIB

b e s s g
-74° -7 -70°

Map Verzion 7 Processed Wed Jan 13, 2310 0&6:53:11 PM MST — NOT REVIEWED BY HUMAN

20/01/20010

USGS Peak Accel. Map (in %g) : HAIT| REGION

I
72"
Map Verzion 3 Processed Wed Jan 20, 2010 09:36:23 PM MST — NOT REVIEWED BY HUMAN

Wed Jan 20, 2010 11:03:43 GMT M 59 N18.43W72.80 Depth: 10.0km 1D:2010rsbb
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ACCELERATIONS AT 0.3 SEC PERIOD COMPARISON

12/01/2010 12/20/2010

USGS 0.3 s Pseudo-Acceleration Spectra (%g) : HAITI REGICON
Tue Jan 12,2010 21:5310 GMT M7.0 N18.46 W7253 Depth 13.0km |0:2010rja6

" T

USGS 0.3 s Pseudo-Acceleration Spectra (%g) : HAITI REGICON
.Wed Jan 20

2010 11:03:43 GMT M 59 N18.43 W72.80 Depth: 10.0km [D:2010rsbb

20" f
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Map Version 7 Processed Wed Jan 13, 2040 06:53:11 PM MET — NOT REVIEWED EY HUMAN Map Version 3 Processed Wed Jan 20, 2040 09:35:23 PM MET — NOT REVIEWED EY HUMAN

MOTE: These are automated maps based on instrumental res ponee spectra,

and may not be appropriate far com parison with design spectral values.

MOTE: These are automated maps based on instrumental res ponee spectra,
and may not be appropriate far com parison with design spectral values.




COMPARISON OF INTENSITIES FOR

7.0 OF 12/01/2010 AND 5.9 del 20/01/2010

USGS ShakeMap : HAITI REGION USGS ShakeMap : HAITI REGION
TueJan 12,201021:53:10 GMT M7.0 N13.46 W72.53 Depth: 13.0km |D:2010rja6 Wed Jan 20, 2010 11:03:43 GMT M 5.9 N18.43 W72.80 Depth: 10.0km 1D:2010rsbb

74° 72° -70°
Map Version 7 Processed Wed Jan 13, 2010 06:53:11 PM MST — NOT REVIEWED BY HUMAN Map Version 3 Processed Wed Jan 20, 2010 02:36:23 PM MST — NOT REVIEWED BY HUMAN
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Acceleration Response Spectra HAITI 01/12/2010
red data USGS

Pseudo-
acceleration (Q) .
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Typical concrete detalls
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Downtown Port au Prince
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Downtown Leogane
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School Leogane
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University Leogane
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Main Port
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Fuel Port




: : = . o

K L2 e f ¥ L = e
Imagery Date: Jan 1352010 b Eye alt 40156 ft







Jul 27, 2009

. VAL AT 4N -
;r: .i\")-h 1,.22008,Gaogle o ™ .L-ZL-GBG OOS[C
£ % 5"" Ihage,@'?ﬂ-‘lﬂ GeoEye

d : A g :.Ip .f.*-\:, -\ -
Imagery Date: Jul 27, 2009 18:34126/57%N T2E20043. 435 Wiy elev (310t Eye ait 10391t




N &
=

Select date

=Google

N 7202004374350 ~elevili3 11t - T Eyealt 10391t ()

= .I_‘ SR 2 . o .;1:\”:3-" '
Imagery Dates: Jan 13, 2010 - Jan 7, 20 - 18734 26:57"






















i~
" VAR 0174V BB

h o2,










m’m—‘
e AL S T T

LSRR i













|
B

N T

-y

























it fﬂﬂfﬂ“‘"ﬁ

L i e
Ll el
FEre i e
; 5/ Al S
RV
ey reiw



















-
&
— =
- -
— -
L — b = -
o T e - - - =
- - -
"
e "



. A b ST G ! R ’ -
- . """ - ' " — 'f"‘ . o “_ .h"u | LRSI b b “, L LS

M‘:“H "'_-_—l-"b".“—"'"l - —""-l> I -k"'l‘—"'k“’_‘a"'m'w % . l‘ .’." T ‘-r ; . . | ; . 'l Ill - :

P "

— B —



A e IR R Al aae

R e g W

- -
g - —
e












-

"a"'.
i

et
o
=Y
—













Fuel Port next to Electric
Power plants
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Electric power plant
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Electric Power Plant Alba
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Water Treatment Plant
















Water Tank






















Fuel Tank Farm


































Steel Factory
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Cement Factory
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Electrical transmission and
comunication towers

1 Very little damage unless other elements
fell on top of them
















Light structures

1 Mainly canopies for gas station
1 One collapsed due to anchorage failure
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Away from Epicenter
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Conclusion

1 The tall structures with long period
suffered little damage, hinting to low
values of spectral acceleration in the long
period range

1t appear that there was an amplification of
the accelerations due to soft soils in Port
au Prince, some pocket of no damage

1 Clear evidence of directivity west of the
epicenter




Conclusion

Maximum acceleration higher than 0.3 g
estimated by USGS probably 0.4 to 0.5¢g

Quality of construction anc

detailing very

poor with very brittle structure. Very poor
detalil in the plastic hinge regions and In

the joints

Prevalent use of heavy unreinforced block

WEES

Reconstruction with same
happening now

detailing
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