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USGE Community Internet Intensity Map (154 miles 5 of Banda Aceh, Sumatera, Indonesia)
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Intensities

The earthquake was felt
(VIII) at Banda Aceh and
(V) at Medan, Sumatra. It
was felt (11-1V) in parts of
Bangladesh, India,
Malaysia, Maldives,
Myanmar, Singapore, Sri
Langka, and Thailand.
Subsidence and landslides
were observed in Sumatra

Source: USGS Earthquake
Hazard Program
http://neic.usgs.gov/eginthene
ws/2004/usslav
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Buildings Near Grand Mosqgue
Satellite Photo December 28, 2004
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Baiturrahman Grand Mosque
Survey March 02, 2004

Main Tower
(east of main build.)
" cracking
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Baiturrahman Grand Mosque
Survev March 02, 2004

=k on-structural

A =i Pum L L
!}t‘!\!ﬁ!}tt‘-{-! HHTT
-

|
T

Lrrl
eyt
- L]
L gl
2L H
T
i}
=
L LJ
oL
-f,-
e
L4




L

Baiturrahman Grand Mosque
Survey March 02, 2004

Elevator structure
Inside the tower



Baiturrahman Grand Mosque
Survey March 02, 2004
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Nearby Buildings
March 02, 2005
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Nearby Buildings
March 02, 2005
(Kuala Tripa
Hotel)

The hotel was expanded from a
4-story hotel to a5-story hotel




Nearby Buildings
March 02, 2005
(Kuala Tripa
Hotel)

After the earthquake, one
lower story was collapsed




Nearby Buildings
March 02, 2005
(Water Tower)
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Banda Aceh
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Two of the
surveyed bridges,
March 2005

No.1 Asoe Nanggroe

No0.20 Peukan Bada

Satellite photo
December 29, 2004

Photo Source: Digital Globe
http://www.digitalglobe.com
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Estimated water velocity
that causes bridge to move

Case Study: No.20
Areaof attack, A=48.51 m? Peukan Bada Bridge

Mass of 3 girders + 1 deck, m= 227,264 kg
Weight, W= mx g = 2,227,187 Newton g=98m/s

Resisting force, F; = Wx 1/ =668,156 Newton y =0.3m/s?

Fluid drag force, F;= 0.5p C v A = F; (bridge start moving)

2F
V= L MzB.?lmISzBAkm/h
oC, A \ 1000 2.0 48.51




Estimated water velocity
that causes bridge to move

Case Study: No.20
Previous calculation did not Peukan Bada Bridge
consider water uplift force

Considering water uplift force, the velocity is calculated as:

V,,, = 0.775% 13.4 = 10.4 km/h



Next Research

*To calculate water-dragging velocities for
other bridges

*Recommendations for tsunami-prone
bridges

ePublications



Bridge No.1 Asoe Nanggroe
March 04, 2005
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Bridge No.1 Asoe Nanggroe
March 04, 2005
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Displacement of Decks to Upstream Direction



Bridge No.1 Asoe Nanggroe
March 04, 2005

Downstream

v

Upstream

(Gap between decks at the (Crushing of deck concrete at the
upstream side) downstream side)



Bridge No.1 Asoe Nanggroe
March 04, 2005

(Scouring at Southern B f" )
Approach) (Scourlng at Northern
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Bridge No.20 Peukan Bada
March 04, 2005

One-span Peukan Bada Bridge
(photo facing the north)

























Meulaboh from
Helicopter
March 03, 2005




Meulaboh from Helicopter March 03, 2005




Meulaboh from Helicopter March 03, 2005
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Meulaboh from Helicopter March 03, 2005




Meulaboh from Helicopter March 03, 2005




Meulaboh from Helicopter March 03, 2005




Meulabeh.from Helicopter March 03, 2005
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