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Abstract
There are large areas of the world where seismicity is high while they form the whole or
parts of urban conglomeration.
Iran can be literally compared to a large shaking table; various parts of it have been
stricken by earthquake in the last four decades(1). Tehran is also expected to have a major
earthquake in the near future(2).
Therefore, urban design criteria for earthquake preparedness in organic urban areas of
Tehran should be prepared. Among various parts of the city, the organic areas are facing
more problems due to their old and unsafe structures and being located in narrow lanes and
alleys while gas pipes running every where. In case of earthquake, people will be traped in
these places where it will be very difficult for the fire fighting vehicles, ambulances and othe
facilities to reach to the affected parts to provide health care services and aid.
This paper tries to point out that although prevention of earthquake or strengthening of each
and every urban structure is not possible, but at the same time the harsh effect can be toned
down with the preparedness of urban transport and built form along them. It is a well
known fact that after every earthquake, victims are trapped alive below the debris. This
makes it imperative that a hierarchy of earthquake safe centers shall be available at all levels
of the settlements and a network of roads is essential for the free flow of emergency vehicles
and equipment to make the job of relief and rescue work easier.
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The earthquake distribution map of Iran shows

phenomenon such as earthquakes. Therefore,

that most of the residential areas are located in

preparedness and relief operation should be geared

seiscmic zones and facing with earthganake

up in a national network to minimize the loss of

problems.

human lives as well as private & public properties.

There have been three major earthquakes in

In this regard this paper focuses on two major

Iran and each one of them have claimed between

areas the man-power and the physical plan and

30,000 to 50,000 precious human lives. The

urban design strategy to minimize the losses of

severity of these earthquakes have also been over 7

both lives and the property.

RM (Richter Magnitude).

The suggested hierarchy and list of most

The earthquakes have also struck different

important aspects3 for protection may run as

regions of southern, central and northern areas

follows:

destorying cities like Ghir, Karzin, Tabas Zanian,

(One) human life;

Lahijan, Gilan, Mangil, Rondar, Ardebil, North

(Two) storage of basic supplies;

east of Khorasan towns and villages. Being located

(Three) operational capacity of the region;

on techtonic plates, Tehrah, toohas experienced

infrastructure network of:

several earthquakes thougl of low magnitude, but

a) transportation and communication;

according to seismologists, it is expected to have a

b) power supply;

major earthyquake in the near future.

c) drinking water supply;
d) sewage and drainage system;
(Four) health service facilities;
(Five) housing facilities / backup emergency
shelters
(Six) social and cultural services:
a) cational facilities;
b) mercial facilitles;
c) cultural facilities;
d) special landmarks

Figure1 Iran, Earthquakes Distribution (1900-1988)

e) historical monuments;
f) personal household property

By: N. Kamalian Istitute of Geophysics U. of

Preparedness

Tehran

It is the key to minimiz the devastating effects of

It is time to wake up to the hard realitlies of

an earthquake. The preparedness would involve

earthquake research, monitoring, warning and

various

preparedness. It is a very daunting task, especially

earthquake monitoring system to assess any build

for the developing countries to prevent natural

up of seismic activity before the on- slaught of a
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aspects

such

as

warning

system,
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major earthquake. Earthquake drill which will

preparedness and will reduce panic to a great

involve the public as in Japan, every year on the

extent. The follwing flow charts show the proposed

first day of September month preparedness drill are

preparedness administrative model and national

gone through in a routine manner which helps the

earthquake warning network for Iran.

people of Japan to be every ready for the

"More pleasant than the sound of love's speech,

earthquake and is participated by all sections of the

naught I heard;

society. Such a drill include the benefits of

Figure 2 Schematic Table Showing Network of Research & Reslief Centres at National Level

Hierarchy of Earthquake Safe Centres (ESC) in

The main centre should be well linked to the

a settlement is very essential as it is some how

National Earthquake Research Centres and should

impossible to make all the buildings safe aginst

be fully earthquake resistant. The centre should be

vibrations. The hierarchy shall have its sequence

well

right from the city level to the “Mahalleh” or

reconnaissance, supply of food and medicines

Neighbourhood level and cluster of lanes or

should also be stacked to cater for emergencies.

“Kucheh”.

The other main public earthquake resistant

equipped

with

a

helicopter

for

both

There has to be an overall network super

buildings in the major centres are hospitals, large

imposed on the existing built form of the

community buildings which can house large

settlements to link the ESC. The structures within

population, with enough storage both life saving

the ESC shall be highly earthquake resistant. This

drugs, food, building materials, simple tools and

can be composed of spaces for administration,

prefab elements for construction of temporary

medical relief, fire fighting and ambulance

housing.(5)

parking.
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The Model and Network

“Nahieh”

is

composed

of

a

number

of

Tehran is divided into 5 zones (“Hozeh”) and 22

neighbbourhoods. Each neighbourhood is devided

regions “Mantegeh”and the latter is further devided

to several lanes or (Kucheh), Fig 3.

in to several sectors called “Nahieh”. Each

Figure 3 Tehran & Location of Mosallah

The centre is required for each sectors

the settlements there are enough open spaces

according to the population. There has to be a road

which can accommodate the centre (ESC) and the

network with enough width so that in case of an

proposed network. The major problem is in the

earthquake, building that falls down on both sides

case of old cores and organic parts, which are

of the road yet should have enough space for an

historically part of our heritage, to provide a centre

ambulance, bulldozer or fire fighting sevice to

(ESC) and a road with required width (Fig. 4)

move from on centre to the other as per the design

The space for provision of these requirements

of roads as in guidelines in (Fig.3).

in traditional core arease should be through the
conservation surgery similar to that of proposed by

The Built form of the Settlement and the

Patrick Geddes for revitalization of old areas i.e.

Proposed Network

defining space for expanding the roads by

Basically Tehran has 3 types of developments i.e.,

condition of structure survey. This strategy can be

compact densely built traditional organic areas, the

applied in traditional core & organic areas of

transit zone and the periphery areas and after that

Teheran such as the area around main Bazaar to

will be the future expnsion areas. To have a road

other organic areas of

and a centre (ESC) in the futue expansion areas

ESC’s and also to conserve the valuable built form.

(new suburb) will be of no problem as it can be
planned accordingly. Similarly at the periphery of
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a & b = Building Block
c = width of Emergency vehicles
d = Road width (a+b+c)

Figure 4 Emergency service main Road

Figure 5 Conceptual Diagram of Earthquake Safe Centres (E. S. C) at Various levels

Cluster Level Earthquake Safe Centre (CESC)

maragement experts to plan out the action plan to

& Town / Settlement Earthquake Safe Centre

rescue & relief operations or to have symposiums

(TESC).

for imparting information to rescue and relief

These centres should be well connected by

volunteers. Screen audio visual aids for rescue and

wireless facilities with the National Earthquake

rlief volunteers who will help conduct earthquake

Research Centre where the monitoring equipment

drills to familiarize the people with the activities in

at the national level is kept. The monitoring

case of emergencies. The centre should be

equipment should be part of the centre also which

equipped with helicopters depending upon the

is a key link at the National grid level for proper

population of the city for both reconnaissance,

flow of data both way from all the TESC’s to the

supply of food, medicines which should be stacked

National Earthquake Research Centre. Besides the

to cater to emergencies. The centre should have

monitoring equipment, the TESC should have the

facilities to convert some multiple use space into

following spaces and facilities. A large meeting

emergency hospital beds. Besides the above

room

facilities space for ambulances, fire fighters,

to

accommodate

scientists,

disaster
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bulldozers should be provided to be pressed into

with

less

facilities

as

the

sector

level,

service during emergencies. In Tehran the ESC’s

neighbourhood level and cluster level. The

can be located along with Mosalla which already

administrative setup required to manage these

has provisions for large open spaces normally used

centres is equally important at the city level.

for large gatherings. The Mosalla of Tehran is

To take care of the above centres, an

ideally located at the intersection of the two major

administrative set up required both at the national

highways Fig 3 which can be earmarked to act as

and country levels (5). At the same time a

network road between the (ESC’s). The facilities

hierarchy of the Earthquake safe centres in an

will decrease in the descending hierarchial order

urban scale is required (Fig 6).

TESC Town Earthquake safe Centre
SESC Settlement Earthquake Safe Centre
SESC Sector Level Earthquake Safe Centre
NESC Neighbourhood Earthquake safe Centre

Figure 6 Urban Level Earthquake Safe Centres

height of the building sides in a lane.

The Proposed Model for Safe Routes in Organic

K2: the condition of used structures on both

Urban Areas of Tehran.
The traditional urban organic areas of Tehran have

sides of the lane.

their special characteristics such as mendening,

K3: bridges.

narrow and adobe and unsafe structures with

K4: relation of the width and length of the lane.

regards to earthquake problems.

K5: kinds of used materials.

Considering various factors involved a more

K6: percentage of traffic conflicts.

detailed model has been worked out in a thesis by

K7: slope.

O. Karami, under the supervision of the author, to
catter the hazard of earthquake in these areas (6).

Therefore,

Seven factors have been considered in this

kt= A2k1, A2k2, … , A7k7 and

regard which are: K1, k2, … k7. The property of

kt = 7k1 +8k2 +6k3 + 5k4 + 5k5 + 6k6 + 4k7

these factors are usually subjective or qualitative.

This model has been applied in a case study in a

Therefore, a sum of 0 to 4 are decided for each

mahalleh in an organic urban area of Tehran and

factor. The above 7 factors are:

finally a safe circulation system has been proposed

K1: the extent of hazard causing from the

with minimum requirement of interference for
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strengthening with regard to earthquake hazards.

circulation of firefighting and ambulatory services

These, could help to take care of easy traffic

after distruction, (Fig. 7).

Figure 7 Proposed safe lanes for ambulatory services
Source :Karami, Omid , Prepration of Circulation System for Earthquake Hazard, TMU, Iran, 2001, p 82.

Tehran, 1991.
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that prevention of earthquake is not possible, but at
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the same time the harsh effects can be toned down
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with preparedness. It is a well known fact that after
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earthquake, a number of victims are also trapped

Development Planning for Human Settlements

alive below the fallen debris. This makes it
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ﻣﻼﻛﻬﺎي ﻃﺮاﺣﻲ ﺷﻬﺮي ﺑﺮاي آﻣﺎدﮔﻲ در ﻣﻘﺎﺑﻞ زﻟﺰﻟﻪ
در ﺑﺎﻓﺘﻬﺎي ارﮔﺎﻧﻴﻚ ﺗﻬﺮان
ﻣﺤﻤﺪرﺿﺎ ﭘﻮرﺟﻌﻔﺮ ،1ﻋﻠﻲاﻛﺒﺮ ﺗﻘﻮاﻳﻲ

2

ﭼﻜﻴﺪه
ﻣﻨﺎﻃﻖ وﺳﻴﻌﻲ از ﻧﻘﺎط ﻣﺴﻜﻮﻧﻲ و ﺷﻬﺮﻫﺎي ﺟﻬﺎن ﺷﺪﻳﺪاً زﻟﺰﻟﻪ ﺧﻴﺰ ﻫﺴﺘﻨﺪ .اﻳﺮان ﻳﻜﻲ از آن ﻣﻨﺎﻃﻖ ﺑﺸﻤﺎر ﻣﻴﺮود
ﻛﻪ ﺷﻬﺮﻫﺎ و ﻧﻮاﺣﻲ ﻣﺨﺘﻠﻒ آن ﺗﺎ ﻛﻨﻮن و ﺑﻮﻳﮋه در ﭼﻬﺎر ﺳﺎل اﺧﻴﺮ ﺑﺎرﻫﺎ و ﺑﺎرﻫﺎ ﺗﻜﺎﻧﻬﺎي زﻟﺰﻟﻪ را ﺗﺠﺮﺑﻪ ﻛﺮدهاﻧﺪ
و ﺗﻬﺮان ﻳﻜﻲ از آن ﺷﻬﺮﻫﺎﺳﺖ ﻛﻪ وﻗﻮع زﻣﻴﻦ ﻟﺮزهاي ﺑﺰرگ در آﻳﻨﺪهاي ﻧﺰدﻳﻚ در آن دور از اﻧﺘﻈﺎر ﻧﻴﺴﺖ.
ﻟﺬا ﺗﻬﻴﻪ ﻃﺮح آﻣﺎدﮔﻲ در ﻣﻘﺎﺑﻞ زﻟﺰﻟﻪ در ﺗﻬﺮان و ﺑﺤﺚ درﺑﺎره ﻣﻼﻛﻬﺎي ﻣﺮﺑﻮﻃﻪ ﻣﺨﺼﻮﺻﺎً در ﻣﻨﺎﻃﻖ ارﮔﺎﻧﻴﻚ
آن ﻛﺎﻣﻼ ﺿﺮوري ﺑﻨﻈﺮ ﻣﻴﺮﺳﺪ .ﺑﺎﻓﺖ ارﮔﺎﻧﻴﻚ ﺗﻬﺮان ﺑﻪ ﺳﺒﺐ ﻓﺸﺮدﮔﻲ – ﻛﻮﭼﻪﻫﺎي ﺑﺎرﻳﻚ و ﺑﻦﺑﺴﺖ و راﻫﻬﺎي
ارﺗﺒﺎﻃﻲ ﻧﺎﻛﺎﻓﻲ و ﻗﺪﻳﻤﻲ ﻛﻪ از ﮔﻮﺷﻪ و ﻛﻨﺎر آﻧﻬﺎ ﻟﻮﻟﻪﻫﺎي ﮔﺎز ﺷﻬﺮي ﻋﺒﻮر ﻛﺮده اﺳﺖ در ﻣﻌﺮض ﺧﻄﺮ ﺑﻴﺸﺘﺮي
اﺳﺖ .در ﺣﻘﻴﻘﺖ در ﻫﻨﮕﺎم زﻟﺰﻟﻪ ﺳﺎﻛﻨﻴﻦ ﭼﻨﻴﻦ اﻣﺎﻛﻨﻲ در دام ﻣﻴﺎﻓﺘﻨﺪ زﻳﺮا ﻣﺎﺷﻴﻦ آﻻت و ﺳﺎﻳﺮ وﺳﺎﻳﻞ اﻃﻔﺎ
ﺣﺮﻳﻖ – آﻣﺒﻮﻻﻧﺲ و ﻏﻴﺮه ﻧﻤﻲﺗﻮاﻧﻨﺪ ﺑﻪ ﺳﺎدﮔﻲ ﺑﻪ آﻧﺎن دﺳﺘﺮﺳﻲ داﺷﺘﻪ ﺑﺎﺷﻨﺪ.
ﻣﻘﺎﻟﻪ ﺣﺎﺿﺮاﻳﻦ ﻣﻄﻠﺐ را ﺧﺎﻃﺮ ﻧﺸﺎن ﻣﻲﻧﻤﺎﻳﺪ ﻛﻪ ﮔﻮﭼﻪ ﻧﻤﻲﺗﻮان از وﻗﻮع زﻟﺰﻟﻪ ﺟﻠﻮﮔﻴﺮي ﻛﺮد و ﻳﺎ ﺗﻤﺎم
ﺳﺎﺧﺖ و ﺳﺎز ﺷﻬﺮي را ﺻﺪدرﺻﺪ در ﻣﻘﺎﺑﻞ اﻳﻦ ﺧﻄﺮ ﻣﻘﺎوم ﺳﺎﺧﺖ وﻟﻲ ﻣﻲﺗﻮان آﺛﺎر ﻣﺨﺮب آنرا ﺑﺎ ﺗﻤﻬﻴﺪات
ﻻزم از ﺟﻤﻠﻪ آﻣﺎده ﻛﺮدن اﻣﺎﻛﻦ و ﻣﺤﻠﻪﻫﺎي ﻣﺴﻜﻮﻧﻲ ارﮔﺎﻧﻴﻚ از ﻃﺮﻳﻖ اﻳﺠﺎد دﺳﺘﺮﺳﻲﻫﺎي ﻣﻨﺎﺳﺐ ﺑﻪ ﺣﺪاﻗﻞ
رﺳﺎﻧﺪ .در آنﺻﻮرت اﻣﻜﺎن ﻧﺠﺎت ﺑﻤﻮﻗﻊ ﻛﺴﺎﻧﻲ ﻛﻪ زﻳﺮ آوار ﻣﺎﻧﺪهاﻧﺪ از ﻃﺮﻳﻖ ﻣﺮاﻛﺰ ﺳﻠﺴﻠﻪ ﻣﺮاﺗﺒﻲ و ﺷﺒﻜﻪﻫﺎي
ﻛﻤﻚرﺳﺎﻧﻲ و ﮔﺮوﻫﻬﺎي ﻧﺠﺎت ﺑﻪ ﺳﺎدﮔﻲ اﻧﺠﺎم ﺧﻮاﻫﺪ ﮔﺮﻓﺖ.
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