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ABSTRACT: This paper gives a brief explanation of the earthquake
in Bam, casualties, as well as a report on rescue and relief operations,
emergency shelters, temporary housing, and the country’'s plan for
the reconstruction of the city, which includes, debris removal, rebuild-
ing rural and urban residential and commercial units, reconstructing
state and public buildings and facilities, schools, rural and urban
water aqueducts and grid, establishing sewerage system, power
network, and telecommunication system, supplying orchards and
farmlands with water, renovating industries, reviving cultural heritage
particularly the historical Bam citadel and the like.

Keywords: Bam; Rescue and relief; Emergency shelters;, Temporary
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1. Introduction

The city of Bam is located at a vast plain in the
southeast of Kerman province, 190km from Kerman
toward the south. The city’s plain has a slope from
south west toward northeast with a gradient of
about 1.2 percent. Bam has an area of 19,374 square
kilometers and is 1,076 meters above the sea
level. Avardi river flows in north of the city. Except
the citadel, which is located at a 60m height, no
natural structure can be found in Bam. Winds often
blow from the northwest to the southeast. The city
experiences 298 days of dry weather in average, while
the rainy days stand at eight in average and at least
three. The maximum temperature is 44 degrees
centigrade in June, the minimum is -2 degrees
centigrade, and the average annual temperature is
23 degrees centigrade. The annua rainfall is 62.5mm.
The southern part of Bam is the room of rich
underground waterbeds of which 51.5% is used in
the city’ s aqueducts.

People financial resources have been mainly
through farming and gardening as the city has big
orchards of citrus fruits and palm groves. Bam's date
iswell known worldwide. According to the statistics,

Bam had a population of 70,000 people in 1996 and
its population in the rural and urban areas reached
142,376 people in January 2004 as shown in Table (1),
according to Iran Census Center.

A destructive earthquake with a central depth of
10km and a magnitude of Ms6.5 leveled the
historical city of Bam and Barvat in the wee hours of
September 26, 2003 at 05:26:56 local hours (01:56:56
GMT). The earthquake epicenter was located at
29.21N, 58.40E (IGTU). 80% of building has been
completely destroyed while approximately 17% of
buildings structures have been totally damaged and
cannot be used any longer and structures of about
2.8% of buildings have remained undamaged and
0.2% have experienced minor damages. Table (2)
shows the buildings damage situation. Apart from
residential and commercial units, most of the public
and state buildings, urban facilities including water,
sewerage, power, and telecommunication systems as
well as irrigation and agricultural systems, gardens,
streets and roads have been badly damaged and
should be rebuilt. Also the historical citadel of Bam
(Arge-Bam) was totally devastated.
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Table 1. Population of Bam and Baravat.
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Table 2. Distribution of damaged buildings.
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2. Rescue and Relief Operations

As the news broke, the responsible organizations
such as Iran Red Crescent society, law enforcement
forces, Basij, and volunteers from inside and outside
the country rushed to the area and made every
effort to rescue the people, transfer and treat the
injured and help the quake-stricken people. The
wounded people were transferred to Kerman and
Tehran hospitals by planes and helicopters. The

noble nation of Iran played its role again and did a

praiseworthy task by offering relief. Relief workers
removed the victims and wounded people from the
debris with the help of machinery and people. The
injured were transferred to the field hospitals or the
above-mentioned hospitals. The dead were buried
during traditional religious ceremonies in the
newly-established Behesht-e-Zahra (SA) cemetery. As
an emergency service, the Red Crescent Society
distributed tents to house the survivors. Figures (1)
show some scenes of the relief operation.

3. Emer gency Shelters and Temporary Housing

Tents were distribution between the homeless people
sincethe early other the event to provide them with the
emergency shelters. Figure (2) shows some of these
emergency shelters.

Interior Ministry and Kerman Governor General
office were ordered to provide prefabricated buildings
with an area of 18-20 square meters, equipped with
water heater, air conditioning, sink, and sanitary ware
to be erected in the area and camps for housing the
survivors. Almost al the survivors were housed by
June 12, 2004. Figure (3) show the construction of
temporary housing units. Almost all of the homeless
people were habituated in the temporary houses,
either prefabricated or built-insitu till end of April
2004.
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Figure 1. Relief workers removed the victims.

4. Bam Reconstruction

Following the proposal of the cabinet and order of
President Seyed Mohammad Khatami, a headquarters
for adopting policies and steering reconstruction of
Bam was run and headed by Minister of Housing and
Urban Development. Iran Housing Foundation (IHF)
was appointed as the main executive organization for
the reconstruction.

4.1. The Reconstruction Strategy

The headquarters decided on planning, providing
financial sources, policymaking, executive operations,
and supervision, which were briefed in the following
topics:
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a) On the pedestration area

b) In a camp

Figure 2. Emergency shelter.

Figure 3. A sample of insitu-built temporary housing.

Removing the debris in the city and suburban
villages by the IHF

Reconstructing the city of Baminits current
location, observing local architecture
Reconstructing damaged residential  and
commercial unitsin the city and villages through:

+ Encouraging the owners of the units

+ Providing people with the necessary facilities
to have information about construction
technology

+ Promoting regiona construction quality

¢+ Inviting university professors, consulting
engineers, and contractorsto render technical
services including design and implementation
Inviting suppliersof sand, and gravel, and
concrete makersto set up plantsin the region
to meet the regional needs and supervise the
supply

+ Establishing a workshop and exhibition area
for offering technical and engineering services
to people as well asconsulting centers to
offer technical information, map, stores, and
construction materials centers to build
resistant buildings for people to choose and
buy, and to run workshop for rendering
technical services related to construction
operations. Thisis called the constration Bazar
and its details are shown in Figure (4).

+ Preparing the ground for mass-constructors
to build residentia complexes in the areas
where residential units cannot be constructed
due to technical reasons

+ Hiring local peoplefor reconstruction with the
aim of creating job opportunities and promot-
ing their technical know-how

+ Setting up Bam Architecture Council to issue
orderson architectural designs and urban
development in conformity with Islamic
cultural, socia, and regional values of Bam

+ Running laboratories to control the quality of
construction materials

Inviting all state-run organizations to offer their

proposals on reconstruction of devastated units

with the aim of regional development

Feasibility study on plans and projects in

Projects and Allocations Committee and

making final decision in the headquarters

Using international help (foreign loans) for

implementing development plans on water and

sewage, power, irrigation, health, streets and
roads, railroad, and schools

Managing reconstruction operations whose

financial needs are met by foreign banks' loans

Authorizing Public and State Buildings and

Fecilities Executive Organization to do rel ated task

Authorizing Ministry of Agricultural Jihad to

manage reconstruction of the agriculture

sector’ s infrastructures
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Figure 4. Construction Bazar (Market) for the reconstruction of Bam.

10. Authorizing Ministry of Energy to manage
reconstruction of water, sewerage, and power
systems' infrastructures

11. Authorizing Ministry of Industries and Mines to
manage reconstruction of industries

12.  Authorizing Organization for  Equipping,
Deveoping, and Rebuilding Schoolsto manage
reconstruction of schools

13. Authorizing the technicad and engineering
departments of the Islamic Revolution Guards
Corps, Basij, and law enforcement forces to
manage reconstruction of military centers and
police stations

14.  Planning for running websites to give necessary
information

15. Ratifying the exgratiaaid and banking facilities
for residential and commercial unitsin the city
and villages and for private units used by the

public

16. Attracting financial aid of benevolent people to
dlocate for building schools and medical
centers

17. Introducing qualified people to banks by the
IHF for receiving banking facilities

The IHF also reserves the right to supervise
reconstruction of buildings whose expenses are paid
by non-governmental organizations, endowment
institutes, and benevolent people. The executive
organizations are obliged to offer their schedule and
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report their projects’ physical progress to the IHF.
The IHF isobliged to set up a secretariat to institution-
alize reconstruction affairs. The secretariat is duty-
bound to document all stages of reconstruction of Bam
as the operations are progressed.

4.2. Débris Removal

After the rescue operations and housing the survi-
vors ended, 17 provincid affiliates of the Housing
Foundation and other executive organizations in the
region were assigned (according to the agreed
contracts) to remove debris and to prepare the land
for reconstruction of residential and commercial
units. Figure (5) showsthe scene and Table (3) shows
the statistics of the removed debris. The operation of
removing debrisin each case was started after the con-
firmation of the unit’s ownership. To separate usable
materials or goods from the debris, the owner was
encouraged by some allocation to restore brick, iron
profiles, etc.

Table 3. Progress of operations for removing debris.
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Figure 5. Debris removal.

4.3. Urban Reconstruction

Reconstruction operations of residential and commer-
cia units have not started yet since the studies related
to the comprehensive plan of Bam are not complete.
The owners will be introduced to Bam and Baravat
municipalities to receive permits for rebuilding their
units when the first phase of Bam comprehensive
plan is completed. The expenses of issuance of the
permits will be borne and deposited in favor of Bam
and Baravat municipalities by the IHF.

Each residential unit has an area of at least 80
square meters. The state allocations for residential and

commercial units are shown in Table (4). The total
low-interest loan and Grants for each house holes are
60 and 35 Million Rls., respectively.

Table 4. Budget allocation of low interest loan and grant (in
1000 Rials) for reconstruction and repair of residen-
tial and commercial buildings Bam and Baravat and
rural area. (8500 Rials =1US$)
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The maximum amount of loan allocated to
construction of fences for each unit is 20,000,000
Rias. In case, an owner demands for more built-up
area, the executive organization introduces him to
banksto receive more facilities. The IHF distributes
building materials and prefabricated meta skeleton from
grant found and the owners. Asthe permits areissued,
the owners will be introduced to receive banking loan
whose amount is decided by the IHF due to progress
of construction in different stages.

4.3. Reconstruction of Rural Residential Units

Although banking facilities have not been offered so
far, the reconstruction operations of 60-square-meter
residential units in villages have started in accordance
with the approved policies. Ex gratia aid and sources
of the IHF have been used for the operations, and their
progress are shown if Table (5).

Table 5. The progress of ex gratia and sources of IHF in
reconstruction of rural units.
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4.4. The Technical and Human Resources for
Reconstruction

For operation of reconstruction, several subsidiary
headquarters and workshops have been equipped as
shownin Table (6). A great volume of workforce was
also assigned to the job as shown in Table (7).
Structural Drawing and details for 60 square-meter
residential units that their construction will be sup-
ported by the government are shown in Appendix I.
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Table 6. The equipped headquarters and workshops for recon-
struction operation.
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Table 7. The assigned workforce in region.
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5. Conclusion

The construction bazar (exhibition and market),
proposed by the Iran Housing Foundation, is an
innovating way for employing the maximum contribu-
tion of local people, the present and future residents
of the city, to the reconstruction process. However,
for reconstruction of the rural area the proposed
architectural plans should be informed to the people
before any action take place in construction, so that
they can observe if these plans are satisfactory to
them.

Acknowledgment

The authors wish to express their highest thanks to
Mr. Saiidi-Kia, the president of Housing Foundation for

hisvaluable effortsfor the reconstruction of Bam, who
has almost an authorship role in this paper. The
authors are also grateful to professor M. Ghafory-
Ashtiany, the president of the IIEES for his valuable
comments.

References

1. ISC (2004). “The Results of the Places and
Families Listing of Bam Earthquake Regions’, The
Iran Statistics Center (1SC).

2.  Thepreliminary report of Bam city, Deputy of the
Engineering Statute and Building Executing (2004).
Ministry of Housing and Rural development.

3. TheMapsof Type 60-Square-Meter Fastening
Skeleton with Pole and Block- Iran Housing Foun-
dation (2004).

4. Eshghi, S. and Zare, M. (2004). “Reconnai ssance
Report on 26 December 2003, Bam Earthquake”,
International I nstitute of Earthquake Engineering
and Seismology (I1EES), Tehran, Iran.

5. The Acts Collection of Bam Reconstruction
Guidance and Policy Task Force.

6. The Collection of Work Progress Reports of the
Iran Housing Foundation.

Appendix 1. Structural Drawing and details for 60 square-meter residential units that will be supported by the government.

il il g ofen el gl |

e pan

._;H,-;;._.g.;.‘l&.-f

S, -

Sk g dr b ke b

)

w2l 3

™ {_rJ'|i

g -
Silarp

=

wallys Gl37 @
sl (8

L FT @

)

T e g ol o A et e K
g o loan L0 et ol iy i T
gl et v g | g o ki
Eazh g olrl 5B j i Slant g
vl b M atlar i e Wl ey

[
R ELary PP R P ¢

. {.J'!
Bl gag-
Ta & —r
ror | el
| Ly
110 om
A gl Bk i e wlud)

234/ JSEE: Special Issue on Bam Earthquake




Bam Earthquake: From Emergency Response to Reconstruction

e Iz ey 72 ey
i

iy o nf il AT A é AT @ A A

FE
R =
s e

| 1

o B &

Sy gz tai I
m_lf’h Fi A

M
! |-r‘h(§-r1\' rhé/h | |

PRI D e e A

el

T e T o P
Pl e i i ala iy Aol
Elngn gt i v il el A2 e
R ]
ey il ke

et i B
- ASds’ gy
T T Bk e |
. . 5"
Pl Lt J_
F-Citn-r wliim —
- A 1A0a B I_lﬂﬂu_l
_,Lu laim | 5 -
1:1ou 1 [ ==
T . SECTION A CECTION B-B
gk PLE Bt X 1
AT E=1

G - -
R e LT L

Et ]

..."-«'.l_.u by = Ly

BT

I
e = ik

Al

Al gl g e b
sadak gpdkgd T e g
s g S i 1
ETRIRTRIL I = B R

e mE

ol Bl g g oA o FE e d LA
b ke e i sl
E T Iy N T D | S
S - gy T P}
R I I L DO Y e T

[

F-2iE-F Ed
i hie laasly Tyaa Mgs

JSEE: Special Issue on Bam Earthquake / 235



M.H. Havaii and M. Hosseini

I ——

+0 a0
R :

o prap
alag o g Al

Sl gy ane

NPl —-:1-|

] gt s A O

=%

[Bl it o 4 il St |
[T NPT S N R
O R L) N L= P
F N B
sl gl b el el e,

——————% e | Amainz a0 y \
il gl el Qx"'\l E ; : T ~
i = S Y ] R ;{ N
v :
|

| =
e =7 N
F-2ZL48-F arleie

o]
J. | o e —z
AR Lair !y s .
1:140 nen |

, e i

i‘,h mo gl |
Argl - H-1l

a |

Q P om Q@ o @ ¢

I _|_ L ! ol
I S L U i, 4 & - <_ - [:_i_ S o
! n- i 1 ] - ."‘, ex B = E 2|
T g ‘@ [ G y FE:'[ Ldlape
PO & __ 'I’-" =t
B g = ki q o o~ M A P PO

| L T I

-E.—' I =3 T = [:*l~ P s @
Srlky g — (l |I é i Sake

| ., ﬂ =10 =t !lu....'

[ 5 aie 1 s el e [ T 1 e

| smiman b e, - I ey Al raliry T"'. R 7™
DA et | I-'l, s "'“[:I"

P P P e R | " [&] rt

ot ML I

e | (o4 L e B B E

R R i P
L LA
.E G SECTION 1-1
AT, ; L!L'llll ol , = ~ [eCp Ko
i i i E =g
el ficle g ey o e M | m,l s g
Pl e Lt s ey A0 1 S
alugh gt i ¢ gl ] o i e PR NN
A ady o i g bl
1 aal i e g £ ""““I
& Rz 3 A
% ' =[5 .
: e b - T it EF NPT
T _Anz [
o ez oo /\__' 2 2
v [ I . = J,:‘.l J— T
. g L SECTION #-3%
| Wk AT ok
Uy oy | T AT ,5‘?1—';1_._:._,
E-£id5-F PR L T e

&

e Kt

el foad]

i [ — I 4] J=d[ |
LiL00—L 30 o I . ? : .-.L |_; | e

i pE— ERCTION aA—A ANCHOR _BULT PO 1 e | |-z

Rt timit | B —mle 4=

236/ JSEE: Special Issue on Bam Earthquake



Bam Earthquake: From Emergency Response to Reconstruction

6 o i
@ 1) = LAl
| a13 ara |
< HELT | (A
il g o gl cigla oy : L BTN e s o -
“-»A"' T dm [T . )
| A ] [ 1 it S
._{I LN ] firec] e e I._
Fgly g oww i | E -\-I E
i
I i
=t wil s | L I
W o2 .im. Ch HEH
P T A
i T
o |
'

S el o P g H e
LIPRFY ST ST Wy WER T |
ETTRE TR L B I e R TR
[EJPCTR LY < R OV T
sl el et e o i e,

e =
R ]

- -

gansh g 0 e G

syl il

b5 I
: RN ITHEPI AT

AR, | =2am

e
F-2143-P
orkome
. ian

7|
i g - |

e (TR EE MY e

BH.1=8

Bl

FLRELE

. I 4 -l
ikl e e’ gl

o P

aloge poge cdiT

Sy o by

i - e \--F:.L"

Zalmr g | iinwi fwd

n 1

e 1= i alas i

12

ARl s Ry Al A ang 1A I
By gl et e g g ) |
whmag ankr g da] 4 Al ok ania |
oty el B Sl
R il o L

| [ [pe

e o

Ol o bt

i
P-21483-1

e

2|
il =
| rtia (e
e

- 9:,;. !

COLUMN C1

o alu m lql

Ll
LA AT O g4

et et e ol

|-

reice S o el
O toominoes | D] TOOUT

001004 !

T _

L1

k

VIEW Cmd

JSEE: Special Issue on Bam Earthquake / 237



