Review and analysis of some of the
devastation caused by the earthquake
Case Study of Bam Earthquake 2003
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UTC time 2003-12-26 01:56:52

Bam earthquake

USGS-ANSS ComCatd
L | dat ] ber 26, 2003
The 2003 Bam earthquake struck the Kerman pratdate SEEmhErSn.

. L I til 0526 | Standard Ti
province of southeastern Iran at 01:56 UTC Mm “'T o L
(5:26 AM Iran Standard Time) on December 26. Da“t"h hee a3
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The shock had a moment magnitude of 6.6 and - 0 t e
. .. . . pIcenter b .
a maximum Mercalli intensity of IX (Violent). ... o
Type Strike-slip

The earthquake had a psychological impact on
many of the victims for years afterwards.

Areas affected  Iran
Max. intensity IX ( Violent)l]

Peak 0.98¢
acceleration
Casualties 26,271 killed!

22,628-30,000 injured!®!
45,000—75,600
displaced!®
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Causes of a’esz‘rucz‘/on

1) No correct welding

¥ 2- Remove the folds of the straps

¥ 3. Weakness of consumable steels

4- Problems with connections

5. Failure to properly connect the blades to the columns
6. Remove outer columns

/. Lack of awareness of executives, contractors and supervisors
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Causes of Destruction: Welding
weakness and removal of some bund/es
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Causes of Destruction: Removing collar straps and 7
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{ Causes of degradation: Remove lateral beams and weak welds {REEEES
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causes of degradation: Remove lateral beams and

weak welds and remove joints
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weakness of the base relative to the ceiling weight and the
removal of connections
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Causes of Degradation.: Remove the side columns and implement the
load cell wall instead and remove the joints




Lessons
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Causes of Destruction: Remove the iron bars on z‘he open/ng and
use a rubber instead
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[ causes of Destruction: Remove the beam and use an anchor instead
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causes of Degradation.: Removing the side columns and
implementing the load bearing wall instead
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. Causes of Damage: The weakness of the loop straps and the removal
of barriers to connect the column to the wall
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causes of degradation: weakness of

the welds and their binding plate . _
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causes of a’egradaz‘/on weakness of N\

the welds and their binding p/az‘e
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. Causes of degradation: weakness of |

the welds and their binding plate i, §
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causes of degradation: weakness of

the welds and their binding plate
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Causes 0f Desz‘rucz‘/on Remo ve Exz‘reme/y Inappropriate &=
Connections and Welding g
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causes of Desz‘rucz‘/on Remove the héad of the columns and
do not connecz‘ z‘he correcz‘ face to the wall
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" causes of Destruction: Remove the head of the columns and
' do not connect the carrect face zfo the wall
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causes of Destruction: Remove the head of the columns and
do not connect the correct face to the wall
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nection of the iron bars to the walls of the

carrier, the removal of the bolts on the iron
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. Causes of damage: the connection of the iron bars to z‘he Wa//s of the'
carr/er the removal of z‘he bo/z‘s on the iron bars } '
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a plurality of joints to the columns.
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causes of damage. /mprope welding f the base to the baée plate and & \
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Causes of damage. Improper welding of the base to the base plate and

a plurality of joints to the columns.
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Causes of damage. Improper welding of the base to the base plate and @&

a plurality of joints to the columns.
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3 ,.; Causes of a’amage the lack of correct welding of z‘he
_ ;f base to the base plate and the aggregate of the posts to
the co/umns and the softness of the ground f/oor
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Causes of damage. the lack of correct welding of the
base to the base plate and the aggregate of the posts to
the columns and the softness of the ground floor.




Causes of damage the lack of correcz‘ welding of the
base to the base plate and the aggregate of the posts to
the co/umns and the softness of z‘he ground f/oor
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Causes of destruction.: weak screws and nuts - Failure to perform straps
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Ccauses of Destruction: Correct Welding g{



Causes of damage.: Stainless welding fallure - No proper
connecz‘/on of walls to metal columns and removal or /0//71‘5 «
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causes f daagef Stainless welding fa//u;é - No proper

connection of walls to metal columns and removal of joints
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W Causes of Desz‘rucz‘/on Sz‘a/n/ess We/d Failure to proper/y connect the
N walls to the metal columns, to remove the bolts and the distance to the
belt.
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- Causes of Destruction: Stainless Weld - Fallure to properly connect the |
1 walls to the metal columns, to remove the bolts and the distance to the |
e belt. -
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,ﬁ Causes of Destruction: Stainless Weld - Failure to properly connect the |
\Walls to the metal columns, to remove the bolts and the distance to the |

belt. |
NS Y YA . "W, = o LRI T T,




i o | \) ‘Y
' . l' | . ’k\\
b 3, S -I-' R . at L 4 24 y o " l

. Causes of Destruction: Stainless Weld - Failure to properly connect the
! walls to the metal columns, to remove the bolts and the distance to the

' belt. A -‘
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Causes of Destruction. Stainless Weld - Failure to properly

connect the walls to metal columns
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Ccauses of Destruction. Stainless Weld - Failure to properly
connect the walls to metal columns



causes of damage. Stainless welding failure - No proper connection of
walls to metal columns and removal of joints
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Causes of damage: Stainless welding failure - No proper connection of

walls to metal columns and removal of joints
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. Causes of damage: Stainless welding fa//ure No proper connecz‘/on of &
\ walls to metal columns and removal of /0//71‘5
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Causes of Destruction. Sz‘a/n/ess Weld - Faillure to proper/ 4

connect z‘he walls to metal columns
™Y . T WS Yy -




AL - A TUNR N A
Causes of Destruction. Stainless Weld - Failure to

properly connect the walls to metal columns and ...
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Bam earthquake

TRADITIONAL HOUSES IN BAM
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Heavy roof sealed with
cement

Steel roof
girders

Extra floor added ——=
to increase living

space
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Mudbrick walls,
no support beams

Earthquake causes bricks to
separate and crumble

Roof and girders
crush floors below




