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“And thus We have revealed to you (O Muhammad,
pbuH) a Qur’an in Arabic that you may warn the
Mother of the Towns (Makkah) and all around it, and
warn (them) of the Day of Assembling of which there
is no doubt: when a party will be in Paradise (those
who believed in AllGh and followed what Alldh’s
Messenger, pbuH, brought them) and a party in the
blazing Fire (Hell) (those who disbelieved in Alldh
and followed not what Allah’s Messenger, pbuH,
brought them). In it are manifest signs (for example),
the Magdm (place) of Ibrahim (Abraham);
whosoever enters it, he attains security. And Hajj
(pilgrimage to Makkah) to the House (Ka‘'bah ) is a
duty that mankind owes to Alldh, those who can
afford the expenses (for one’s conveyance, provision
and residence); and whoever disbelieves [i.e. denies
Hajj (pilgrimage to Makkah), then he is a disbeliever
of Alldh], then Allah stands not in need of any of the
‘Alamin (mankind, jinn and all that exists)” [3:96-97]
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Abstract

The Holy Mosque in Makkah determines the direction in which all Muslims face five

times daily in their "obligatory prayers." In addition, millions of Muslims visit this site
annually as the culmination of their religious life; it is obligatory for every Muslim to

visit the Holy Lands as a lifetime journey. Therefore, people of different nationalities and
cultures mix continuously in this unique place. The large number of people who would
occupy the Holy Mosque building at the same time, however, causes overcrowding since
some activities can only be performed in particular places in this building, and in a

specific sequence. In the past, the solution was to expand the building complex whenever

the problem of overcrowding arose. This thesis holds that this traditional practice is no
longer a feasible option as the building has reached vast proportions that challenge the
natural physical boundaries of the site; understanding and managing the overcrowding

problem in a sensible manner is the most appropriate solution.

The research was aimed at developing a comprehensive understanding of the
overcrowding problem at the Holy Mosque. This was achieved through gaining an
understanding of the context and background of the overcrowding problem, arriving at an

explanation regarding the nature and extent of the overcrowding problem, identifying and

studying the possible reasons behind this problem, and assessing the likely implications
of overcrowding in the case of the Holy Mosque. It 1s believed that such knowledge will
help those in charge of the building to provide a comfortable and safe atmosphere for
worshippers so they can perform their ritual duties with an optimum level of religious
engagement. However, the study has a broader significance. It enquired into the general
social and cultural aspects of human behaviour within architectural settings that are

dedicated to a special function. Another research theme relates to the physical standards

required for the movement of large crowds within confined spaces.

In order to collect data and observe problems related to the use of the Holy Mosque, a
variety of research methods were employed. A study questionnaire was organized, which

was aimed at obtaining user opinions, feedback, and suggestions for improvement. This
was also used to study general human behaviour and to investigate movement patterns
inside and around the Holy Mosque building at different times of the year. In addition,

the other statistical survey adopted to study the behaviour patterns (i.e., the Space Syntax
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method, developed at the Space Syntax Laboratory at the University College of London)
has been used to assimilate numerical data on people’s movements in order to create

computer simulation models that provide a statistical understanding of the safety

concerns of the case. This revealed differences between the Axial Line Models,

indicating a varying usage pattern within the space and at the gates, with unpredictable
consequences. It was found that while the overcrowding problems that occur at some of
the Holy Mosque gates and at places inside the building depend on the time of the year.
This overcrowding is strongly affected by worshippers’ behaviour. According
to American and British design standards, the current overcrowding situation at the Holy
Mosque falls into the “Level of Service F” category in general, and worse than that in
specific cases, which means that it is dangerously overcrowded. The study goes on to
argue that the mosque as a building type ought to have official design standards that

would ensure the optimal conditions for safe religious practice by taking account of
human behaviour in crowded conditions. The study also draws on a brief strategic plan

that should be developed and followed in order to resolve the overcrowding problem at

the Holy Mosque.

I
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Chapter 1 Introduction

1 Introduction

1.1. Background to the study

This study was undertaken to gain an understanding of the problems of

overcrowding in the Holy Mosque of Makkah. The Holy Mosque i1s the centre for

Muslims all over the world. Hundreds of years ago Allah, the Almighty, commanded His

prophet Abraham (pbuH)l to call for pilgrimage to the Holy Mosque when he had
finished building the Sacred Ka’bah as He, the Almighty, said in the Holy Quran:

“And proclaim to mankind the Hajj (pilgrimage). They will come to you

on foot and on every lean camel; they will come from every deep and

distant (wide) mountain highway (to perform Hajj).” [22:27])°

As a confirmation of this saying, over time, this building became a pilgrimage site for
more than a billion people from all over the world. Today more than twenty million
Muslims visit this building annually3 in order to obey the commands of Allah the
Almighty, and answer his prophet’s (pbuH) call. In the course of time The Holy Mosque
otherwise known as ‘the Ancient House’ grew into a building that allows more than five
hundred thousand people simultaneously to practice their rites of prayer, Tawaf, Sai’ ,
and other activities. These visitors come to Makkah, the Holy Land, from Saudi Arabia as

well as from all over the world. About two million pilgrims come during the Hajj season

alone and this number is increasing every year.

! (pbuH): peace be upon Him.
2 The Holy Mosque Qur-an: English translation of the meanings and Commentary, 1990, p.956-7

3 The Custodian of the Two Holy Mosque Institute of Hajj Research
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The worshippers have to perform prayers and most of them prefer to pray at the Holy

Mosque five times daily. However, some of them have to do further rites. These last

mentioned practices have to be performed at particular places within the mosque, some of

them at a particular time.

This annual inflow of pilgrims creates mass movement problems daily inside the Holy
Mosque building and in the surrounding open areas. This seasonal overcrowding could
lead to disasters similar to those which have been recorded in history, for example, in
Kerala in India Pak incident, Patten in Pakistan® and several incidents in Makkah itself
(see Chapter 2.) In addition, the Holy Mosque, within its walls, contains the most
important pilgrimage sites to Muslims, such as the Sacred Ka’bah, Zamzam well, the
Black Stone and other places that demand the attention of all worshippers who visit.

There are risks of overcrowding at each place that visitors wish to attend.

As a result of this ever increasing pressure for access from a growing body of pilgrims,
from its early history onwards, the Holy Mosque building has had to expand continuously
through time, as is shown in Figure 1-1. Moreover, records show that most of the
expansion projects of the Holy Mosque in the past were necessitated by an overcrowding
incident at this sanctified building during one of the main Islamic seasons, Hajj or
Ramadan.’ Reducing the risk of overcrowding will therefore increase the safety levels of
this unique place which, in turn, will help to provide the required peaceful atmosphere for
worshippers to achieve the optimum level of engagement with their religious duties. The
overcrowding problem seems to be one of the most important issues facing the Islamic

community with respect to this Holy site.

‘. http://www.crowddynamics.com/Main/Crowddisasters.htm, 12 Feb. 2005.
5. Abass, H., Story of theGreat Expansion, 1996.
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Chapter 1 Introduction

1.1.1. Crowds and overcrowding in buildings.

Crowding, which obviously affects personal behaviour, means a gathering of
individuals’. Crowds and overcrowding in buildings is an important issue which needs to
be studied in order to establish the criteria for creating suitable conditions of use.

Buildings generally are designed to accommodate a certain number of people allowing
them to conduct their activities efficiently and in safety and comfort. However, there are

some reasons that cause overcrowding of places in certain circumstances, with serious

consequences.

A crowd which 1s strongly affecting personal behaviour is likely to cause unpredictable

behaviour. Such gatherings of people create a power source that is difficult to control.

Specialists have defined several factors that could affect this behaviour, Religion being

one of these factors.®

Crowding is a common issue in religions over the world.” Pilgrimage sites create
religious crowds. Over the world, there are several pilgrimage sites; the Ganges River for
Hindus,'° Santiago della Compostela, Spain, for Christians,'! and Makkah for Muslims
are some examples of these sites. A mass of people gather in each of one of these sites to

practice their religious ritual duties. In each religion, there is a place of worship where

believers practice this obligation.

6 Freedman, Jonathan L., Crowding, 1975,p.103-105

7 Le Bon, Gustave, The Crowd, 1982, p.2

' Hostede, G., Culture, 1991.

° Fairchild, H. P., Dictionary of Sociology, 1973, p. 21

0 http://www.cnn.com, http://www.bbc.co.uk.

' 1evinson, David, Religion Across-Cultural Encyclopedia, Pub. ABC-CLIO, Inc. 1996.
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However, not all religious sites are pilgrimage destinations.'* Each religion has major

building, dedicated solely to its rituals. Some of these could be very big, accommodating

large numbers of people at any time, for Islam it is the Holy Mosque.

The Mosque, as a particular type of religious building,'® like other public buildings, has
its own design standafds which allow 1t to accommodate worshippers in safe and
comfortable conditions. This accommodation is met by providing suitable places to
perform ritual duties. There are some physical elements that distinguish this type of

building from others.'* Those elements have their own functions that are related to some

religious issues.

Each culture creates design standards which could be applied to buildings for that culture
in order to ensure the desired user environment. Religion could affect those standards in
some cultures. For religious buildings in Muslim states, for example, religious commands
must be considered in the application of such criteria in all types of religious building.
Mosques, like multi-activity halls and public spaces in Western countries, have their own
design standards but to the nature Islamic worship. This type of building has traditionally

been designed to accommodate large numbers of people in a confined space. In order to

avoid the attendant risks, the highest level of care is needed in planning such buildings.

Through history, many crowd-related incidents have been reported all over the world.

These have occurred mostly in buildings that were designed especially for public use."

The reported incidents relate not only to Arabic or Islamic countries, but also to western

12 Fairchild, H. P., Dictionary of Sociology, 1973, p. 21.

3 AlZarkashi, Mohammed., Informing the Prayer about Mosque Commands, Ed. Abu AlWafa M.
AlMraghi, Fourth Edition, 1996. p.26-7.

4. Abass, Hamed. Story of the Great Expansion, 1996, p.171-90.
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countries that have created and developed more specific design standards to ensure the

highest level of safety for the performance of public activities. Many of those incidents
were caused by overcrowding and led to the death of many people whose numbers were

increased due to the enlarged gathering of people. The behaviour of people on these

occasions, where incidents were reported, was different during the incidents which

encourages us to try and understand this human behaviour to be able to better deal with

an overcrowding event.

However, as mentioned before overcrowding can be noted as the main historic problem at

the Holy Mosque as several incidents have been reported in the Holy Mosque’s history.

1.1.2. Social and Human Behaviour

Human behaviour is an important factor in the analysis of problems related to
overcrowding. People act differently in overcrowding situations.'® These actions and
behaviours are affected by several factors such as culture and customs.'’” However, at
religious sites, the affect of religion is dominant. Between cultures sharing a faith there is
a particular relation and this kinship can be seen very clearly in Makkah residents, as they

are a mix of cultures from all over the world. Crowds have a strong psychological power

that has been confirmed by research. This kind of power is not easy to control and needs

special ways of handling.

15 As in reported incidents in Moscow in Russia, Lima in Peru, Glasgow in UK, the Ellis Park stadium in
Johannesburg in South Africa and some others, see the full list in Chapter 2.

'® Freedman, J., Crowding, 1975.
7 Edward, H., The Hidden Dimension, 1982,



Chapter 1 Introduction

Social and human behaviour affects the surrounding environments. The architectural
environment is also affected by society and its culture.'® Spatial organisation is a simple
reflection of the architectural environment. The architectural space is different from one

culture to another. The cultural effects apply not only to a single space, its size, shape and

other characteristics, but also to its relationship with other surrounding spaces, as for

example in urban situation.'
The social behaviour in the Hajj cities is an aspect of the human behaviour at those cities

that shows the impact of religion on the people who live there. Events involving large
gatherings are found in all religions. Islamic gatherings may be used as a case-study of
overcrowding concerns, as they are frequently repeated every year in the same place, the

Holy Mosque, Makkah. The place of worship is the best place to study an overcrowding

aspect of Muslim behaviour as conditioned by religious considerations.

Makkah’s residents have created their own unique culture over time from different people

who immigrated into the city since the first caravans settled there long time ago. This
culture is, however, continuously influenced by visitors from other cultures during the

annual religious events hosted by the city. Makkah in turn, influences and controls the

way in which those religious ceremonies are conducted.

It is important to understand this special culture in order to gain a full understanding of

the overcrowding problems at the Holy Mosque during different times throughout the

year.

'8 Edward, H., The Hidden Dimension, 1982. | o |
19 Heine, J. Steven et al, What's Wrong with Cross-Cultural Comparisons of Subjective Likert Scales?: The

Reference-Group Effect, Journal of Personality and Social Psychology, 2002, 82:6, p.903-918

8
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1.1.3. The Holy Mosque and the Sacred City

The mosque, the place of worship in the Islamic religion, is identified by a combination

of different physical elements. This type of building is different from others due to these
components and special activities that occur there for religious reasons. The Mosque has
a strong emotional relationship to Muslim life. Islamic societies use this building, the
mosque, for most of their social life.”’ Over time, as shall be explained later, Islamic
society has developed design standards aimed at creating an appropriate setting for

worshippers to perform their ritual duties in the mosque.?! In addition to those design

standards there are some religious commands that strongly affect the behaviour inside

these building.**

Makkabh, the Sacred City, the place where the Holy Mosque is located, has itself acquired
special importance to Islam over time.* This standard was given to the city as the site of

the Holy Mosque. It became the ambition of Muslims from all over the world to settle in
this city as close as possible to the Holy Mosque. This factor explains the rapid growth of

the city. Overcrowding in this city is, therefore, an historic problem, as reflected in some

of the names given to it over time.**

Since the building of the Sacred Ka’bah by Prophet Abraham (pbuH), millions of
pilgrims have attended the journey of pilgrimage to the Sacred Ka’bah and the Holy

Mosque. As will be described in Chapter 4, many incidents of overcrowding have been

20 Abass, Hamed. Story of the Great Expansion, 1996, p.144-156.
21 Ibrahim, Hazem, the Mosques' Planning Standards, Ministry of Municipalities, 1979.

22 Hakim, B., Arabic-Islamic Cities, 1986, p.33.

2 Bin Dehaish, AbdulMalik, The boundaries of the Haram, 1995.

24 AsSudais, A., ‘Overcrowding at the Holy Mosque,’ Crowding in Hajj Symposium, 2003,

9
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reported over history that have required successive government to find solutions which

usually meant expanding the building, as shown in Figure 1-1.

The first leader who expanded the Holy Mosque building, when he found that the Holy
Mosque was no longer able to contain all worshippers at that time, was the leader of the
faithful Omar Ibn AlKhatab (mAbpwh) in 638 A.D.* He increased the built up area of

the building from 2126 m? to 3613 m®. Ottoman Ibn Affan, the Second Islamic leader,

expanded the mosque by a further 24% when the residents of Makkah city increased and

the Holy Mosque could no longer provide a space for all worshippers to perform their
ritual duties. Thirty eight years later, Abdullah Ibn AlZubair expanded the building after
he had finished his reconstruction of the Sacred Ka’bah. Following this expansion, the

Holy Mosque was expanded nine more times, The last one by Fahad AlSaud in 1992

when the built up area reached 560,720 m?, as shown in Figure 1-2.*¢

In addition, there are some unique features and relics at the Holy Mosque site that attract
worshippers.”” Their specific locations have been assigned according to religious
commands which mean that they cannot be moved from those places. Moreover, many
activities there have a special association with the site of the Holy Mosque and cannot be

performed at any other place. Some activities have special rituals to be followed such as

Tawaf, prayers at Maqam Abraham and Sai’.*

25 AlKurdi, Mohammed Taher. The History of Makkah and the Holy Mosque, AINahdah AlHadetha Press,

1965.
26 Abass, Hamed. Story of the Great Expansion, 1996, p.206.

2T Kurdi, Obeid Allah Muhammad Amin. The Holy Ka'bah and the Two Holy Mosques: Construction and

History, The Saudi Bin Ladin Group, 1999.
% Abass, Hamed. Story of the Great Expansion, 1996, AlEdhaiml, Abdulla. ‘Religious activities that

causing the overcrowding at the Holy Mosque,” Crowding in Hajj Symposium, 2003 and Mubarakpour,
History of Makkah, p.61.
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There special relics and the activities associated with them have given the Holy Mosque

great importance and distinction from other Muslim religious sites, but their presence has

also placed several restrictions on the spatial organisation of the site to accommodate the

large number of visitors it attracts.
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Chapter 1 Introduction

1.2.  Defining the Problem

Since millions of people gather at the Holy Mosque several times during the year, as

shown in Figure 1-3, overcrowding conditions which need to be investigated, occur
frequently. In the past, whenever an overcrowding situation arose, an expansion project
was instigated for the building to avoid the risk at that time. However, today the Holy
Mosque building covers a huge area and further expansion is constrained which means
that the expansion solution for any overcrowding problem is no longer a feasible solution
in this case. It has become clear that this ad-hoc response to the ever growing demand as

the Holy site can not be sustained forever due to the limitations of the topography and the

proximity of relics to each other. The situation has reached a critical level which requires

a thoughtful and scientific analysis of the problem and its potential long term

implications.

The rest of the Haj|
year 12%

52%

Figure 1-3: A graph
showing the total
percentage of the Holy
Mosque visitors over
the year.

Ramadan
36%

A gathering of such a huge number of people in one building to perform several activities

simultaneously is unique to the Holy Mosque and 1t 1s necessary to explore the reasons

and factors that affect worshippers’™ actions.

Several issues have arisen that make these particular overcrowding events different from

others in the Islamic world. The mass gathering at the Holy Mosque by people originating
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Chapter 1 Introduction

from different cultures, places and educational backgrounds creates a special kind of

gathering. In addition, these worshippers’ varying social backgrounds strongly affect
human behaviour in this overcrowded event. The multifunctional activities which cause
local overcrowding hotspots within the complex is another issue that make this site’s
overall overcrowding conditions so different from the norm in other mosques. The last

factor concerns the different local points of overcrowding inside the Holy Mosque

building and its surrounding free area, which will be discussed in more detail in Chapter

3.

The overcrowding 1ssue at the Holy Mosque is an every day event in the Islamic religious
Ramadan and Hajj seasons, repeated every year, and on normal Friday events. During the

pilgrim seasons, this overcrowding reaches crisis point every prayer time, five times a

day. It could be considered as a problem because of the large number of people - more
than four hundred thousand worshippers at a time - leaving and returning at each prayer

time. In addition to the overcrowding inside the building, congestion problems are

created at the Holy Mosque’s gates and in the surrounding urban area.

The overcrowding crisis at the Holy Mosque building is an immediate safety issue that
needs to be addressed and understood clearly in order to find an appropriate long term
solution to avoid any incidents causing death for visitors and worshippers in this religious
site. It also presents a unique case-study of overcrowding as a human behavioural

phenomenon, its causes and implications for the planning of public buildings in Islamic

countries and elsewhere.

The study is trying to answer several questions, some of these questions are:

= What is the background of the overcrowding problem at the Holy Mosque?

13



Chapter 1 Introduction

= What are the nature and the extent of the overcrowding problem?

» What are the possible reasons behind the problem?

» Do Human Behaviour affec the overcrowding problem at the Holy Mosque, if yes,

How?

» What are the likely implications of overcrowding in the case of the Holy Mosque?

1.3. Aims and Objectives

The immediate aim of the study is to develop an understanding of the overcrowding
problem at the Holy Mosque building. However, behind this research goal lie broader
objectives that should be addressed. It is not enough simply to know the measurable facts
about the situation. Investigating and understanding the worshippers' attitude and crowd

behaviour inside and outside this unique building is a further aim of this study, so as to

establish a proper socio-cultural framework for the discussion of the relevant

overcrowding issues. This dissertation therefore seeks to reach the following objectives:

1. To investigate the context and background of the overcrowding problem at the Holy

Mosque.

2. To investigate the nature and extent of the overcrowding problem.
3. To identify and study the possible reasons behind the problem.

4. To assess the likely implications of the overcrowding in the case of the Holy Mosque.

5. To make recommendations that will contribute to the effective management of the

Holy Mosque building.

14
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In order to achieve those objectives, several research methods have been employed as

discussed in more detail in Chapter 5.

1.4. Research Strategy

Social research has three common approaches. However, these approaches are titled

differently by sociologists, psychologists and historians. These approaches are:

1.4.1. Historical or Theoretical Approach: John Zeisel described this as a form of study

that tests some hypothesis which was discovered through previous research. It being
understood that Historical Research mainly discover facts which help to illuminate the
past and condition the future. The Historical Approach is a practical approach for this
dissertation. As J. Mordaunt Crook pointed out with respect to architecture history, it
could be identified simply as: "the study of our built environment in its historic

context,"® and, therefore, gave direction to the investigation of the general and historical

background of the Holy Mosque and the surrounding built environment in the Makkah

arca.

1.4.2. Experimental Approach: Cohen and Manion described the experimental approach

as follows: "The essential feature of experimental research is that the investigators
deliberately control the conditions which determine the events in which they are
interested. At its simplest, an experiment involves making a change in the value of one
variable — called the independent variable — and observing the effect of that change on

another variable — called the dependent variable."*°

2 Crook, M., Architecture and History, 1984, p. 555.
30 Cohen and Manion, p. 164
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This kind of approach is suitable where the variables are controllable under certain

conditions applied to them.

1.4.3. Descriptive Approach: the descriptive approach is used in order give a full

description of the current issues of the case that is under investigation.

The Holy Mosque is a huge building with a complicated history and its various problems,

components and situations acquire a varied approach.

This study therefore employs several types of approaches which will give more breadth
as well as depth since it investigated the case-study from different perspectives and

through using several scientific tools and methods.

The study adopted a case-study approach, which gave the ability to better understand,
analyse and study the case in question.”! The research strategy and framework is designed

to support the collection of evidence that will help to understand the nature and scale of
the overcrowding issue at the Holy Mosque. A specific framework has been established

for the research project to ensure that the topic was explored from different perspectives.

Historical and religious textual evidence was accessed at several resource bases.
Universities, Public and private libraries are the main sources for this evidence. In
addition, interviewees gave the researcher some useful references which led to
compilation of a file of recorded information on historical and religious setting,
complementing the book references. It helped in creating suitable background knowledge

to provide a thoughtful review of the case undertaken.

' ¥Yin, R., Case Study Research: Design and Methods, 2003.
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Observation of the site was found to be necessary so as to gain a full understanding of the

human behaviour at the Holy Mosque. A detailed observation process was planned to
measure human traffic at the Holy Mosque access gates. This evidence provided major

information that helped us to understand the overcrowding situation at the gate points of

the Holy Mosque.

It addition, simulation models provide some useful and supportive evidence which
predict the expected overcrowding spots at the site to avoid any further risk for
worshippers at the Holy Mosque. However, these models provide a useful information for
further studies to improve the accessibility of the mosque and develop the surrounding
urban system to provide a better architectural built environment, providing usable spaces

for practicing religious duties as well as a more comfortable life style.

Interviews with some specialists and experienced people regarding the subjects of

history, religion and overcrowding at the Mosque provided important background
information to the problems with overcrowding and the understanding of people’s
behaviour at the Holy Mosque. As stated above, it was helpful to establish a full historical

list of incidents which provides a deeper understanding of the nature of these historical

and religious 1ssues.

This strategy supported the research and helped the author gain information and data

which is necessary to gain a deeper understanding of the case undertaken within the
context of the surrounding built environment. However, 1t also gave a wider view of the

users of this religious building and helps to understand their social and behavioural

mannecr.

17



Chapter 1 Introduction

The study framework was built based on the study’s objectives as creating sub objectives,

as shown in Table 1-1, that help to answer the research questions. In addition, several
sources of evidence will be introduced which will help to gain and analyse the needed
information in order to develop an understanding of the overcrowding problem at the

Holy Mosque building.

Table 1-1: Study aim and objectives.

Main objectives Sub objectives Source of evidences

= [ iterature review.
* Interview.

" To identify contextual and historical
factors that have a bearing on the problem of
overcrowding.

» To investigate the context
and background of the
overcrowding problem.

s Literature review,
= Interview.

= Survey.

= Space Syntax.

* To identify the places where the
overcrowding problem occurs.

s To identify the time the problem occurs
time of year, time of day, etc.).

» To investigate the nature
and extent of the
overcrowding problem.

» To identify and study the * To investigate possible causes relating to » Literature review.
possible reasons behind the human behaviour. * Interview.
problem. o To investigate the worshippers’ attitudes " Survey.

towards the Holy Mosque. " Space syntax

o To discuss the main factors those affect the
worshippers’ choices at the Holy Mosque.

o To find out the similarities and differences
between individual and group behaviour at
the Holy Mosque.

o To find how nationality /sex/education
affect the worshippers’ behaviour.

o To find out the similarities and differences
of the worshippers® behaviour at the Holy
Mosque in different season.

» To investigate possible causes related to

the spatial configuration of the Holy

Mosque

* To analyse the spatial configurations of

the Holy mosque spaces.

o To locate the possibility of applying the
existing standards to the Holy Mosque.

= Analyse these specific places at the Holy

Mosque site.

* To analyse the likely implications on the

ability of worshippers to perform their

religious duties

o | iterature review.
* Survey.
s Space Syntax.

» To assess the likely

implication of the
overcrowding in the case of

the Holy Mosque.

To develop an understanding of the overcrowding problem at the Holy Mosque building.

Pervious:
s Literature review.

s To make recommendations

that will contribute to the
cffective management of the

Holy Mosque building.

» Interview.
* Survey.
® Space Syntax.
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1.5. Significance of the Research

Praying in a place of worship should be safe and the worshipper should feel comfortable

and at peace in the environment. Moreover, according to Muslim law the highest degree
of reward 1s obtained when the worshipper is completely engaged in prayer. Allah, the

“Almighty, says this in the Holy Qura’n when He describes the characteristics of Muslim

believers, He said:

“Successful indeed are the believers. Those who offer their Salat

(prayers) with all solemnity and full submissiveness.” [23:1-2]*

The architectural setting should therefore provide the conditions for achieving these

objectives. But buildings have physical limits which determine their specific capacity to
fulfil these requirements. If these are transgressed, as happens with overcrowding, the

functional arrangement breaks down and a negative situation develops, as is currently the

case at the Holy Mosque, Makkah.

The situation is further aggravated by the apparent deficiency regarding research into the
overcrowding problems of public buildings, especially Mosques in Saudi Arabia.
AbdulRahman AsSudais, the Holy Mosque' Imam and a professor in Umm AlQura
University, acknowledges that there is a lack of research in this area and stresses in
particular the issue of overcrowding at the Holy Mosque as being seriously problematic™.
Although, the Saudi Arabian government, ever since it came to power (1925 A.D.), has
acted in a responsible manner to protect the Holy Mosque, to keep it safe, secure, and

comfortable for worshippers to practise their rites, it can nevertheless be argued that more

2, The Holy Mosque Qur-an: English translation of the meanings and Commentary, 1990, p.977.
¥ AsSudais, A., Overcrowding at the Holy Mosque, 2003, v.1, p.12
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could be done to provide a rational basis for safety policy and practice in the future. This

study seeks to contribute towards filling this gap.

The lack of such basic research on the functional aspects of the Holy Mosque building in
itself gives significance to this study. In addition, since this study is the first research
project which investigates the problem of overcrowding in this unique and sacred
building, the information collected for this dissertation will provide a useful knowledge

base for further studies. For example, no scientific research has yet been done to observe

the flow of people within the building. This study seeks to do so by concentrating on all
the numerous entrances of the Holy Mosque, their respective roles in controlling the
movement of people in and out of the complex. The data obtained through questionnaires

about these entrances is vital for a full analysis of the overcrowding problem of this very

special building. This study will use the information obtained by the analysis of the data
to show in several respects how to improve the current situation as well as provide a

framework for future development. In addition, it introduces and tests the application of a
new analytical technique (Space Syntax), to the most important building in the Islamic

world. The benefits of using such research techniques are not yet fully understood in

Saudi Arabia.

In addition, the significance of the research is increased by the importance of the Holy

Mosque to Muslims all over the world since its findings and recommendations may affect

more than a billion Muslims over the world.

20



Chapter 1 Introduction

1.6. Scope and Limitations of the Research

To understand an architectural case-study, several aspects should be investigated. These
include the physical, social use, functional and management demands of the building. The

researcher, with support from his sponsor, The Custodian of the Two Holy Mosque
Institute of Hajj Research, has investigated three of those subjects and concentrated on

two of these, the social and functional, in so far as they concern the movement of people
about the complex. In other words, its immediate public face as a pilgrimage site. The

importance of this site to Muslims and the secrecy surrounding the building and its relics
due to the concerns regarding their sacredness have prevented the researcher from

studying the management aspect in any detail, while issues related to the maintenance of

the fabric of the building are essentially of a technical nature, which would have required

a different approach and methodology. This too would have had implications for access

due to the sacredness of the site.

The confidentiality matter has, therefore, strongly affected the research process and
limited the scope of what the researcher could readily gain access to. The Holy Mosque
is, however, of such significance as a Muslim cultural subject, and so far known beyond
that world, that every aspect of the building can be a rich source material for research.
" The historical review of the Holy Mosque building that has been undertaken in this
research is meant to serve as a general background needed to help the reader to
understand the building within its historic setting. The social aspect focuses on the users,
normally worshippers, mainly pilgrims, who are using this building. It has been

investigated from different perspectives so as to provide a fuller understanding. Serving
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as a destination for pilgrims is a primary function of the Holy Mosque and like all

buildings its formal layout reflects the use patterns appropriate to that purpose.

All those aspects together provide a wide overview of the Holy Mosque that helps to

investigate the exact nature of overcrowding problems at this unique building.

1.7. Overview of the thesis

The study material has been organized so as to first establish a solid contextual base

supporting the arguments for an urgent reassessment of the overcrowded environment

within the Holy Mosque. Theretore, the thesis design will comprise two parts with three

link sections that will structure the argument, illuminate the problems and give the reader

a good understanding of the case-study and its parameters,

As shown in Figure 1-3, the first link section, the Introduction (Chapter 1) is concerned
with defining the research objectives and establishing the importance of the research
questions. In addition, it will give brief information about the case-study undertaken. This
will prepare the reader for the first part, Theoretical Framework (Chapter 2,3 and 4) is
aimed at giving a complete understanding of some contextual factors that support the
understanding of the overcrowding situation in general and particular including the
related social and behavioural criteria. In addition, it will describe the relevant design
safety standards for overcrowding conditions in Saudi Arabia, with reference to those in
western societies, in particular the USA and Britain. The full description of the case-study

and its setting will also be covered in this section.
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The second link section of the thesis, Research Methodology and Field work (Chapter 5)

addresses the research methods that have been used to study the case.

The second part, the Case Study (Chapter 6, 7 and 8) will describe the research analysis
process and the findings derived from the application of the various methods and
techniques, such as qualitative research methods, quantitative research methods,
questionnaires, interviews and Space Syntax technique. Finally, the last link section,

Summary and Conclusions (Chapter 9) gives the final thoughts, conclusions and

recommendations stemming from the research project.

Chapter 1
Introduction

Chapter 4

Part | Chapter 2 Chapter 3 The Holy
Theoretical Crowds and People and Mosque and

Framework Buildings buildings the Sacred

city

Chapter §
Research Methodology & Data
Collection Process

Chapter 6
Part 11 Finding from Chapter 7 [():l];iﬁgosn
The Case Study survey and Spatial Analysis

interview and analysis

Chapter 9

Conclusions & Recommendations

Figure 1-4: A graph showing the organization of the study.
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However the Holy Mosque building 1s located at the central area of the city of Makkah
and been surrounded by services the help visitor to reach their final destination, the

mosque, as it shown in Figure 1-5.

< ‘o]

3

By
.
3

Figure 1-5: The Holy Mosque and it surround built environment.
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2 Crowds and Buildings

2.1. Introduction

This chapter will introduce the reader to the crowds issues and standards for

religious buildings in Saudi Arabia. Then, in the context of the history of

Makkah and the Holy Mosque, it will conclude with a comparative analysis of design
building standards, concerned about safety and people flow, in Saudi Arabia and two

Western countries, the USA and Great Britain, so as to establish a base-line for the

study of overcrowding issues related to the Holy Mosque.

2.2. Crowds and overcrowding

The crowd as a phenomenon of a human behaviour presents a challenge and causes
problems for individuals as Jonathan Freedman, an American social psychologist,
pointed out when he said: “They [psychological researchers] assert that crowding

causes tension, anxiety, family troubles, divorce, aggressiveness, neurosis,

schizophrenia, rape, murder, and even war.”!

The early 20" century psychologist Gustave LeBon said “The word crowd means a

gathering of individuals of whatever nationality, profession, or sex, and whatever be

992

the chances that have brought them together™, and Serge Moscovici, a French writer

! Freedman, Jonathan L., Crowding and Behavior , 1975, p.1
2 Le Bon, Gustave, The Crowd, 1982, p.2
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who discussed LeBon’s work on mass psychology, added: “Crowds are collections of

individuals who temporarily come together outside and in opposition to institutions.”

Freedman described overcrowding as being a problem of distribution. The Italian
writer Elias Canetti, a Nobel Prize winner for literature in 1981, said much the same in
his book Crowds and Power (2000) but he went beyond that when he divided the

phenomenon into “open and closed crowds”. According to Canetti the “open crowd” is
that which enables the numbers to grow and could absorb more individuals. On the

other hand, the “closed crowd” is that unable to grow and to absorb more people. He

concluded that the open crowd is the true crowd.

Irwin Altman’s definition of a crowded place is: “where people want more physical

space.” The individual measurement of crowds is different from one person to
another. It is as Altman, added on crowd definition, “a psychological concept with

experimental motivational base”.,’

According to the design guide for interiors (1997), “Crowding occurs when personal
space and territoriality mechanisms function ineffectively, resulting in an excess of
undesired external social contact.”® This military design guide, moreover, divided the
space into four different categories: Intimate space, which is the immediate
surrounding space; Personal space, that is the closest space surrounding a person
where only selected people are allowed in; Social space, which is the space the person

can have a full contact with people in, and Public space, which 1s the space that the

person does not have a social contact with people in as it shown in Figure 2-1.

3 Moscovici, Serge, The Age of the Crowd, 1985, p. 71
‘. Altman, Irwin, the environment and social behaviour: Privacy, Personal, Space. Territory. Crowding,
19735, p.149.

5, Ibid, p. 150.
S, US army Corp of Engineers, Design Guide for Interior, 1997, p.2.2.
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. >
Intijnate PpadeCepd

srsonal Spate

Sociai-Space

Public Space

Figure 2-1: Level of space: intimate, personal, social and public. (Source: US army
Corp of Engineers, Design Guide for Interior, 1997, p.2.2)

On the other hand, Arabian linguists identify a crowd with a single word, Zeham, as

Ibn Faris explains: “It 1s affiliated with forcefulness.” AlFairozAbadi, on the other

hand, said: “A crowd is becoming narrow. It is dreariness. Furthermore, Makkah is

named Umm-Zaham’ which means the mother of crowds.”®

It has been found that crowds actually affect human behaviour in very specific ways,

as Freedman pointed out:

“Research on personal space 1s important from two points of view.
First, it demonstrates that people do respond to variations in the
space around them and have rules about what is appropriate. This
makes it even more likely that population density affects people’s
bahavior in some way. Second, it shows that there are no absolutes

involving this space. There 1s no “right” distance; there is no

automatic negative or aggressive response when someone is close.

Instead, the appropriate distance depends almost entirely on such

7 Zeham is the Arabic word for crowd.
8 AlFasi, TaqiUldin M., Shefaa AIGharam Be Akhbar AlBalad AlHaram, 1999, p.93.
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factors as the relationship among the people, the setting, and the

personal characteristics of those people.” 9

According to Canetti there are four important defining characteristics about a crowd: "

1. There are no natural boundaries which could stop the growth of the crowd,

whereas it is possible that artificial boundaries might be made to stop growth.

2. A crowd is an absolute state of equality. All members are equal within the crowd.

There are no differences between individuals.

3. Crowds and density go together and the strongest moment for feelings of density 1s

the moment of discharge.

4. Crowds are always looking for a direction because they are always in movement

and that movement is always forwards to a goal outside the crowd.

Crowds obviously affect personal behaviour and that effect depends on factors such as
density. Freedman noted that research on the effects of crowding on humans indicate
two major influences. “First, high density does not generally have negative effects on

people. Second, high density makes other people a more important stimulus and

thereby intensifies the typical reaction to them.”"’

Individuals within a crowd mostly prefer being controlled. LeBon wrote that “as soon

as a certain number of living beings are gathered together, whether they be animals or

men, they place themselves instinctively under the authority of a chief.”!? This social

° Freedman, Jonathan L., Crowding and Behavior, 1975, p. 73
19 Canetti, Elias, Crowds and Power, 2000,p.29

1! Freedman, Jonathan L., Crowding, 1975,p.103-105

2 1 e Bon, Gustave, The Crowd, 1985, p.112
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tendency reflects their behaviour, Human behaviour cannot always be predicted. It has

also been found in psychological research that individuals do not respond to crowding

in a particular way. Freedman wrote that under certain situations, people can act well

even when the situation 1s overcrowded for long periods of time. These periods will be
different depending on the gender of individuals.'? This means, crowd as well as
individual behaviour can be controlled for a period of time, but this control will be lost
and cannot be resumed after that period. However, it is important to consider what
Freedman said regarding the high density force of certain types of interaction. He

added that

“Naturally all of the participants should find the positive situation

more pleasant than the negative situation regardless of the size of the

room. The key point is that the reactions — whether pleasant or

unpleasant — will be more intense in the small rooms than in the large

rooms.” 15

Which means, as the crowd affecting human behaviour, the size of the architectural

setting will affect it as well within that setting.

2.3. Comparison of Space Standards for Public Places.

Design standards are a big issue that should be considered in order to create a
comfortable and secure environment for people to go about their business. Moreover,
this issue is of special importance where a mass of people meet at the same place, such

as public buildings and mosques, Traditionally, Western cultures gave this issue some

13 Freedman, Jonathan L., Crowding, 1975, p.89
Y ibid, p.100
", ibid, p.82
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priority and it receives much attention. In the Arabian countries, on the other hand,

this 1ssue does not seem to have had the same importance attached to it. However, the
issue of safety has some importance in the Islamic religion as is stressed in several
places in the Holy Quran and should, therefore, not be neglected, especially in that
most sacred of all Islamic sites, the Holy Mosque. This section will deal with

standards of safety. Such wisdom on the topic as can be deduced from Islamic
religious codes will be looked at in the light of Western standards in order to establish
a framework for a discussion of codes of practice that would be appropriate for public

buildings in Saudi Arabia, as well as in mosques. Public buildings in Western societies

are the buildings most similar to the mosques in the Islamic culture where a mass of

people gather for some events.

2.3.1. Islamic Commands and regulations from the Holy Quran :

Safety and security, especially in crowded situations, receive special consideration in
the Islamic religion as in some other religions. There are several specific references on
this matter in the Holy Quran, which fall into three main categories. The first one
concerns human safety in general as believers have been asked not to harm themselves
and crowds and overcrowding could harm its individuals, as in the following verse:

“And spend in the Cause of Allah and do not throw yourselves into

destruction, and do good......." [2:195]"

The second category concerns safety at a specific moment in time, as in the following

VCISE.
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“They ask you concerning fighting in the Sacred Months®’, Say
Fighting therein is a great but a greater with Allah is to prevent

mankind from following the Way of Allah to prevent access to Al-

b 3

Masjid-Al-Hardm, and to drive out its inhabitants...... ......

[2:217)"

The last category i1s where safety is mentioned with regard to a particular place in
considerations of crowds. This category could be divided into two subcategories. The

first of which concerns the Holy Lands of Makkah as in the following verse:

“And (remember) when Abraham said, "My Lord, make this city
(Makkah) a place of security and provide its people with fruits,

»y

such of them as believe in Alléh and the Last Day...............
[2:126]%

The second subcategory 1s concerned with the Holy Mosque itself as in the following

VEISES.

“Have they not seen that We have made (Makkah) a secure
sanctuary, while men are being snatched away from all around

them? ...” [29:67}7

“In it are manifest signs, the Magam of Abraham ; whosoever
enters it, he attains security. And Hajj to the House (Ka‘bah ) is a
duty that mankind owes to Allah, those who can afford the

expenses; ...” [3:97]**

The religious command 1n these verses encourage followers to make and keep the city
of Makkah and the Holy Mosque safe for people to live and overcrowding could cause

death and injury which will at the end will make these places unsafe.

20 The 1st, 7th, 11th and 12th months of the Islamic calendar.
?!, The Holy Mosque Qur-an: English translation of the meanings and Commentary, 1990, p.91-2

2 ibid, p.S1
B ibid, p.1172
X ibid, p.169
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Moreover, the Almighty, Allah, commanded that in order to show his forgivingness

and his care for all people. It also confirmed His power. Even though these verses

have no specific detail this is clear enough to form the basis for the creation of several

rules regarding safety in a Muslim religious building.

2.3.2. Design standards regarding crowds in Saudi Arabia.

The Saudi Arabian Standards Organization, which is considered as the department of

the government that i1ssues new codes and regulations for everything, did not consider
religious buildings as one of the buildings in its building codes handbook. This is a
serious omission for a religious centre like Makkah where, according to data collected

by Kutbi®’, it was found that religious buildings occupy about 6,068 hectares of the

total area of the city of Makkah, (39,000 hectares), a proportion of 17% of the total

land use (see below, Chapter 4). However, some of the terms that apply to Saudi

public buildings in general could be used for religious buildings as well. The following
two basic safety rules would seem to be applicable for mosques and religious
buildings, because they apply to social activities and concern buildings providing for
crowds, such as conference halls, exhibition show rooms, sport stadiums, etc. The

principal rules for safety in Saudi public buildings, as set out in the governmental

publications, are as follows:

* A minimum of two means of egress should be found in every building

(religious) except in those spaces with a travel distance of less than of 15 meters.

s Side exits to an open area should have a minimum width of 130 centimetres.

25. Kutbi, Z., The Vestige of the religious function, p.114
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In addition, on behalf of the City Master Planning Department of the Makkah

Municipality, Adnan Adas and Mohammed AlJared, professors at King AbdulAziz
University (2002), created a new design buildings code especially for the city of

Makkah, based on the American Uniform Building Codes (UBC). In consideration of
the mosques and religious buildings, they added some conditions not previously

demanded for Saudi buildings*®:

» The application of these codes and safety regulations depends on having

enough means of egress from any particular space.

=  An occupancy area factor of 1.5 square meters per person.

» The means of egress with a width factor of 150 cm/person.

= Two exits are the minimum number for means of egress if the building

capacity is 50 people or more.

» The maximum travel length allowed in religious buildings is 40 meters from

the closest means of egress.

In all the non-residential butldings:

s The stair riser should be more than 10 cm and less than 17.50 centimetres.

» The stair going have to be more than 28 centimetres.

» Side corridors should apply for a minimum capacity of one third of the total

number of occupiers of the space.

» The minimum width of the means of egress is 180 centimetres.

% Adas, Adnan and Allared, Mohammed, The new safety buildings’ codes for the city of Makkah that
depend on the American Uniform Building Codes (UBC), 2002,
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The adoption of these codes occurred after a full investigation into the design
standards of several countries such as Germany, Great Britain and the United States.
The UBC was found, by Adas and AlJared, as the one most appropriate for the Saudi
Arabian environment, with some modifications. It is strongly believed that if such
Western standards and codes are to qualify for the Saudi Arabian environment they

need to be modified. The western standards could, therefore, only be used as a base

point from which to study how the Western communities dealt with similar situations.

In addition, The Civil Defence department, the Fire-fighting Department, had
published a range of standards of safety which are considered to be compatible with
the Saudi Arabian built environment and should be applied to all buildings. Yet,

currently it does not have the power to enforce these — as pointed out by Salem

Alhazmi®’.

It would seem sensible for the government of Saudi Arabia to establish an appropriate
department that has the ability to study this 1ssue and formulate such rules. Such a step
is necessary in order to apply the full power of the government to all buildings, to

ensure a high level of safety in the built environment.

2.3.3. Design standards regarding crowds in the USA and Britain

American and British design standards have been addressed and discussed in this
section for several reasons. Language is one of the reasons that have affected this
decision. On the other hand, some other countries, such as Germany and France as

well as others, have useful design standards in this regard but due to the language

27 a Colonel at the Makkah fire-fighter department.
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difficulties the research has been limited to the design standards of the two selected

countries.

According to the NFPA*® the safety standards put to use should be of an assigned
nature which reflects the selected environment®”’. This section will discuss some

Western design standards that could be considered relevant to the type of overcrowded

situations found at the Holy Mosque. The standards of the Safety and Environment

Advisory Services at the University of York, and those of the Health and Safety

Commission for Standards at the Home Office have been selected as representative for
British standards. The NFPA standards have been selected to represent the American

standards. In addition, some western design guide books have been used in this section

e.g. The Guide to Safety at Sport Grounds, which was published by Department of

National Heritage, The Scottish Office, in 1997, and The Guide to Safety at Sports
Grounds, published by the Home Office in 1990. The building Regulations for 1991,

published by the Welsh office of the Department of Environment in 1992, and the
Guidelines For: Urban Safety Management, which has been published by The
Institution of Highways and Transportation in 1990. As the Saudi Arabian departments
have translated and adopted most of these standards it is not worth repeating the listing

of those terms. However, some relevant to this study, regulations that were not

selected, are discussed below.

A closer analysis of the application of the western regulations on the Saudi, and
particularly the Makkah situation, reveals some interesting commands. For example;

when considering the issue of rapid egress, the travel distance between the farthest

28 4o National Fire Protection Association in the USA,
29 NFPA, Life Safety Code Handbook, 1997, p.ix

e P— 2 e ——————————— e ———
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evacuation point and the closest means of egress that leads to a safe place is different

from one situation to another depending on the building type. As an example, the
number of the means of egress is assigned depending on the number of the people that
use the building as shown in Table 2-1. In addition, this distance in Public buildings
such as theatres is a distance of 30 meters as shown in Table 2-3. However, the width

of these egresses should be assigned carefully depending on the number of people that

use the building as is described in Table 2-2.

Table 2-1: Minimum numbers of exits from large spaces.

No. of pecople No. of exits

51-500
501-1000

1001-2000
2001-4000
4001-8000

8001-12000 7

Each 500 extra

(Source: Stolard, P. et al, Fire from First, 1999, p. 63)

Table 2-2: Minimum total widths of escape routes and exits.

No. of pecople Total width of ¢xit (mm)

_sll00  f 0 900
__loi-180 ] 1000
281300 | 1600

(Source: Stolard, P. et al, Fire from First, 1999, p. 63)
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Table 2-3: Building type and travel distances.

Maximum travel distance (m)
Building type Stagc Stage 1 Stage 2

2 Flats and marionettes

15
15
10
15
20
15

15
15
10
15
20
15

20

3. Residential institute (hospitals, prisons, etc.)

4. hotels and boarding -houes

5. Offices, commercial, schools

i
8. mdustrlal

a. high ignition hazard(oil, furniture, plastics) 40

b. medium ignition hazard (garages, printing,
textiles

c. low ignition hazard (metal working, electrical,
cement

2

0.Carpaking 23

(Source: Stolard, P. et al, Fire from First Prmc:ple, 1999, p. 61)

N
-

20
25

)

N

20
23

20

23
235
235

h
wn

In addition, six levels of services have been identified by transportation science
specialists and 1t had been represented in the Highway capacity manual, the most
authoritative reference on highway design practice,’® these level of services are based
on, as Fruin stated, “the freedom to select normal locomotion speed, the ability to
bypass slow-moving pedestrians, and the relative ease of cross-and reverse-flow
movement at various pedestrian traffic concentrations.” >' that reflect the density of
the place and the movement of people in their surrounding environment. From “A” to
“F” each level of service indicates the average density of allocated area as shown in
Figure 2-2. From level “A”, which has a free flow, ‘B’ has a minor conflict, ‘C’ has

some restrictions to speed, ‘D’ has restricted movement for most, ‘E’ has restricted

3 Fruin, John. Pedestrian: planning and design, revised edition, Elevator world inc., Mobile, Alabama:

USA, 1987. p.71.
3, Ibid, p.71.
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movement for all and level ‘F’ which has shuffling movement for all.’* Each level of
service provides a walking area for people on that area as shown in Figure 2-3. On the

highest density level of service “F”, people have the lowest moving area which is

needed as shown in Figure 2-4.

Figure 2-2: The density of each level of service “A” to “F”. (Source: Traffic
Engineer Handbook, p. 148-149)

0.53

A jLe 0.68___‘

— —

Figure 2-3: Walking space that been provided Figure 2-4: The needed walking
in each level of service. (Source: Traffic Engineer area. (Source: Traffic Engineer
Handbook, p. 148-149) Handbook, p. 148-149)

32 Still, G. Keith, Crowd Dynamic, Ph.D. thesis, University of Warwick, Department of Mathematics,
August 2000. p.3-2.
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Depending on the walking space provided and the density, the average of people’s
walking speed and the average of people flow are various from one level of service to

another as shown in Figure 2-5. The level “F” is the most overcrowded environment

and has the lowest speed and highest average flow. On the other hand, level “A”
reflects the highest average walking speed and the lowest average of area density as
shown in Figure 2-5. However, Peter Tregenza stated ..., walking being reduced to a
shuffle at a mean density of 3 p/m* and forward movement halted at about 5 p/m. The

capacity of a corridor, the product of speed and density, is at a maximum just before

movement 1s halted,.. 33

According to Peter A. Thompson, the relationship between walking speed and

density’* which is shown in Figure 2-6, means the highest walking speed is found at

the lowest density areca. However, the walking speed is decreased as the density
increased. He added that the concentration and the average people flow is decreased as

the people density increased as shown in Figure 2-7. In addition, several factors affect
walking speed. Age and gender are the factors most likely to affect this speed. The
highest speed in both sexes is about the age of the late 20s, males being faster than
females as shown in Figure 2-8. On the other hand, Tregenza pointed out the other
factor which is the difference in speed of groups of people,” as shown in Table 2-6.
He stated the walking speed of people in groups 1s lower than the individual in
shopping from 1.0 for a group and 1.3 for an individual on free flow density and from

0.8 nv/s for a group and 0.6 m/s for an individual on full capacity.

3. Tregenza, P., The Design of Interior Circulation: People and Buildings, Granada Publishing
Limited, 1976, p.95-6.

34 Peter A. Thompson, Developing new techniques modelling crowd movement, Ph.D. thesis,
University of Edinburgh, 1994. p.39.

3 Tregenza, P., The Design of Interior Circulation: People and Buildings, Granada Publishing Limited,

1976, p 97
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In addition to the average of density, the shape of the entrance strongly affects the

average of flow of people as has been quoted by Peter Thompson and shown in Figure

2-9. Curving the wall toward the entrance will direct the movement flow to the

doorway which will increase the average of the flow which could help in

overcrowding situation.
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80 / . 80
\ /
/
70 70
/
£ 60 Av. Flow p/mim == - Av Speed m/m 60 g
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Figure 2-5: the flow average and the speed average of the six Level of services. (Source:
Traffic Engineer Handbook, p. 148-149)
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Figure 2-6: The relation between velocity and density. (Source: P. Thompson, Developing
new techniques, 1994. p.30)
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Figure 2-7: The relation between people speed and their concentration. (Source: P.
Thompson, Developing new technigues, 1994, p.39)
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Figure 2-8: A graph showing the relation between the walking speed and the age for each
gender. (Source: P. Thompson, Developing new technigues, 1994. p.45)

Table 2-4: Approximate walking speed.

Free flow: mean density 0.3 | Full design capacity: 1.4
b P,

p/m”~ or less p/m”

Limit of

corridor

capacity Corridor

with free capacity

flow p/min p/min per
Walking per meter Walking meter (m/s)
speed (m/s) speed (m/s) width

Commuters, working population [ 27 ] o | 8
p_-i_li_drlr‘vi:llli_li_ﬂ_l'lilm}tfl'ﬂ | 3 | 23 | 0.8 - 67 |

Family groups: shoppers with a high
proportion of young children or with
bulky packages; tourists in circulation
area indoors. or outside near places of

Interest. ) T e | 8 0.6 50
School children [.1-1.8 | 8-32 0.7-1.1 59-9?2
Increasing

with age

ition, 1976, [1.‘)7)'_ “

(Source: II-I'Cj._.iL‘l‘IZH., P.. The f__)i’,u';"q,lf r;/'/ma*rfm‘ Circul
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Max Flow
4.5 persons/sec

Max Flow

10.5 persons/sec

Max Flow
15 persons/sec

Figure 2-9: the effect of the different shape of entrances on the flow of people. (Source: P.
Thompson, Developing new techniques, 1994. p.41)

2.4. Overcrowding Disasters in History.

In the course of human history, hundreds of overcrowding crises have been reported.
Most of those crises caused death to some of the attendees. These incidents have been

reported in different societies including Islamic and western societies.

2.4.1. In World History.

Overcrowding in buildings 1s a specific problem that will be discussed later, in chapter
3. People use buildings for protection from hostile surroundings. The issue of safety in
buildings has been a big concern in Western culture where it is studied and identified
and given specified criteria to help make the built environment safer. Each country
creates its own building standards which help designers to create a comfortable and
secure environment. Shields and Silcock consider human action as the main reason for

fire in buildings.” In order to put this in context it is necessary to look at the events

% Shields, T.I. and G.W.H. Silcock, Building and Fire, 1987, p.1.
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and catastrophes that have affected the Holy Mosque and the city of Makkah

throughout history as well as the international incidents which give a wider view of the

overcrowding problem.

It has been reported throughout the history of Makkah that overcrowding has caused

death. However, although the issue was raised every season, overcrowding only came
to be regarded as a crisis of some proportion after 1864 A.D. A distinction was drawn

between death caused by overcrowding and death resulting from acts of war and

aggression, which will be discussed later in this chapter.

Depending on the purpose of the gathering, hundreds of fatalities due to overcrowding

have been reported in history, as stated in the Emergency Planning College report’’

and these overcrowding disasters throughout the world fall into four categories. These

categories are: religious festivals, sports events, music festivals and other general

festivals such as cultural festivals, fire-work shows etc.

1. Religious Festivals: Several incidents were reported for festivals of this category.
The worst recorded one was in 1999 at Kerala, India, where about fifty people died
and more than a hundred were injured as they stampeded after a collapse of a part of a
shrine. In addition, in 2001, in Pak Patten, Pakistan, about thirty six people died and
about a hundred and fifty were injured while worshipers waited for about three hours
to practice their ritual duties. The worshippers stampeded into a narrow street.

Annually, this type of incident is reported all over the world.

37 1. http://www.crowddynamics.com/Main/Crowddisasters.html, 9 Sep. 2004, 2- The Final report on
"The Hillsborough Stadium Disaster", published by the Home Office, 1990, p.1.
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2. Sport Events: Many incidents in this category occurred all over the world. The

worst disaster in this category was recorded in 1964 in Lima, Peru, where about 300

people were killed in a stampede after a goal was disallowed in an Olympic qualifying
match. Another disaster of the kind was reported in 1982 in Moscow, Russia, where
about 340 people died at the European Cup Match. The incident occurred when fans
leaving the stadium tried to re-enter after a last minute goal. Moreover, in 2001 in

Ghana at a sport event about 126 people died as the Police fired on a crowd who had

started a fire at the end of the game. In British history, the worst reported incident was

in 1989 at Hillsborough stadium in Sheffield where about 95 people died and more
than 400 people were injured when police opened gates to alleviate crowding that had
exceeded the stadium capacity. The same situation occurred at some other reported

incidents in other areas of the world. For example, in 1985 in Mexico City about ten

people died and twenty nine people were injured as the fans tried to force their way

into a stadium. And, in 2001 at the Ellis Park stadium in Johannesburg, South Africa,
about forty seven people died and an innumerable number of people were injured at
the stadium which exceeded its legal capacity of 68,000 people to accommodate about

120,000 fans. Many other similar incidents that caused death due mainly to an

overcrowding problem have been recorded.

3. Music Festivals: In this category some incidents were reported that secem to have
been caused by the condition of the place and by the organisation rather than simply

overcrowding. For example, in 2000 an incident was reported at Roskilde Festival,

Denmark. About nine people died and about twenty six were injured when crowds of

people slipped and fell in mud at the front of the stage. In addition, in 2003 at the
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Friendship Stadium in Cotonou, Benin, about fifteen people died as a crowd rushed

toward the front of the stage during a pop concert.

4. Other festivals and events: several incidents were reported which can not be
categorised into one of the above categories as cultural festivals and fire shows. As
examples; in June, 1883, an incident occurred in the Victoria Hall disaster in
Sunderland, UK, where more than 180 children were killed and more than a hundred

were injured when they were offered sweets at the stage. Many rushed down from the

upper floor and were crushed when they all fell on the steps.”® Also, in 1986 an
incident was reported in Buenos Aires as seventy four people died when a crowd

stampeded after burning paper was thrown onto terraces; the fans headed towards a

closed exit and were crushed against the doors. Also in 1999 in Minsk, Belarus, fifty

three died and about a hundred and fifty people were injured when a crowd of 2,500

rushed to get out of the rain at the railway station. In addition, in 2002 in Western
Ukraine, about seventy eight people died and a hundred and fifteen people were
injured when a military aircraft crashed into a crowd of spectators at an air show.
Moreover, in 2003 in Chicago, USA, more than twenty people died and several were
injured in a scramble to flee a crowded Chicago nightclub after someone released
pepper spray or mace. People were reportedly trampled in a rush for the door at the

two storey Epitome Night Club as there were more than 1,500 people.

Most of these disasters were caused by overcrowding and bad management and the
deaths were a result of the panic reportedly due to the limited number of access points

available during the entering or exiting time. However, the number of the people killed

3% http://www.bbc.co.uk/dna/getwriting/A874172, 8 Feb. 2005.
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is increased at accidents throughout the world whenever incidents especially happen at

overcrowding points.

2.4.2. In Saudi Arabian History.

Many overcrowding incidents have been reported in Saudi Arabian history since

millions of people visit this country, especially the Hajj cities, for religious reasons.

Most of the overcrowding incidents that occurred during the Islamic seasons of

Ramadan and Hajj, were reported in Mina at the Jamarat area, where people were

taking part in the Stoning of the Devil. Some of these incidents follow in Table 2-5.

On the other hand, at the Holy Mosque, the Saudi Arabian government is aware of the

overcrowding problem and several departments and agencies have been established to
deal with the issue. The Presidency of the Two Holy Mosques is the main department

charged with related problems at the Holy Mosque. It is an independent authority
which has supporting departments. Moreover, all other ministries and departments in
the government are briefed to support its custodianship of the worshippers at this holy
site. The Ministry of Interior has established a separate force for the security of the
Holy Mosque. Additionally, as was stated by a former commander of the Holy
Mosque Force Department, "an operation room had been created in 1996 that has a
CCTV system to watch the Holy Mosque."*' This system helps to get immediate
action in case of trouble in the Holy Mosque. As 1t was stated before, the Custodian of
the Two Holy Mosques Institute of Hajj Research was established in 1975 to study the

problems of Hajj cities on a continuous basis.

41 An interview with a former Commander of the Holy Mosque Force Department.

47



Chapter 2 Crowds and Buildings

Several reasons could be drawn out from these incidents which might be the main

cause of those incidents. Human behaviour, unsuccessful management and physical
building and surrounding environment are some of these causes. In the Holy Mosque

cases, Muslims leaders over time have understood these causes and tried to alleviate

them to keep the Holy Mosque comfortable and safe for pilgrims.

Table 2-5: Overcrowding disasters in Saudi Arabian History.

Decad

Injury Notes

The death was inside the Sacred Ka'bah because of the
overcrowding.

A group of people died at the Masa’a because of the large number
of pilgrims.

While they are exiting from AlUmrah gate when a camel blocked
their way out.

At AsSalam gate.

At the Mataf area.

Next to the biggest pillar at Mina because of the crowding.

In stampede in overcrowded pedestrian tunnel. Mina.

In a stampede during "stoning the Devil" ritual. Mina.

Muslim pilgrims crushed. Mina.

Muslim pilgrims crushed. Mina.

Muslim pilgrims crushed. Mina.

Stoning of the Devil — Mina.

Muslim pilgrims crushed. Mina.

251 | unknown | Mina Valley - Jamarat Bridge, The victims, mainly from
Indonesia, Pakistan and other Asian nations, were trampled to
death at the climax of the hajj during a devil-stoning ritual that has
in the past witnessed similar disasters. The tragedy occurred after
some people collapsed as a two-million strong crowd surged
towards the Jamarat Bridge in Mina to throw stones at pillars
resenting the devil.

In IKEA, Jeddah, stampede. Hundreds of people gather at the new
IKEA store.

(Source: 1. the Custodian of the Two Holy Mosque Institute of Hajj Research. 2. Ghabash, A., The
Historical Aspect, Safety at the Sacred Lands Symposium, v.1 p. 197. 3. http://www.Crowddynamics.
com/Main/Crowddisasters.html, 9 Sep. 2004)
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2.5. Architecture and Social Order

Social and cultural behaviour affects architecture generally as is clearly shown in the
infinite variety of buildings and man-made open spaces all over the world. This

section, which on the face of it might seem to be less relevant to the main subject of
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the study will nevertheless help to build an understanding of how the setting of the

built environment interact with the users.

2.5.1. Architecture and Space

In modern architectural theory a strong relation has been drawn between the concept
of architecture and the concept of space. This relationship has best been described by

Louis I. Khan who said in 1957: “Architecture is the thoughtful making of spaces. The

continual renewal of architecture comes from changing concept of space.””*

Architecture is a technique that serves to create a comfortable environment for humans

to live in. Bruno Zevi discussed the issue of space and architecture in his book

Architecture as Space (1957). He defined space as “the protagonist of Architecture.””*’

The fourth dimension of "movement” is needed to comprehend and identify space.
Architecture always has two or three dimension in all drawings, as Zevi notes, it is

different from fine art in this respect. The fourth dimension in painting, he argued,

“is a quality inherent in the representation of an object, .............
The same thing is true of sculpture. In sculpture, the ‘movement’ of a
form is a quality inherent in the statue we are looking at, which we
must relive visually and psychologically. But in architecture .......

the fourth dimension, giving the space an integrated reality.”*

On the other hand, the concept of Space has been identified by physiologists as

“an extended manifold of several dimensions, where the number of

dimensions corresponds to the number of variable magnitudes

needed to specify a location in the manifold; in particular, the three-

42 Norberg-Schulz, C., Meaning in Western Architecture , 1974, p.XI
_7evi, B., Architecture as Space, Horizon Press, NewYork,1957, p24.

Y. ibid p27
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dimensional manifold in which physical objects are situated and with

respect to which their mutual positions and distances are defined.”*

The composition of spaces could create an architectural environment which will form

a habitable setting. The home is the best example that reflects the most important

human artificial liveable environment. The importance of this space combination is

reflected in Dom H. Van Der Laan's "Architectonic Space" (1983), translated by

Richard Padovan. He starts his book with the sentence that points out the importance

of the house: “The house is among the first things man needs to maintain his existence

in nature.”*® Moreover, it is the place where people could practice their own life-style.

A strong relationship has been established between architecture and space, where the

order of space would affect the architecture from which it has been created. The order

of spaces and its importance will be discussed below.

2.5.2. Order of Space

In architecture space is organized and shaped in different forms that help users to be
comfortable with it. However, those shapes and organisations will be different from
one place to another and one culture to another depending on factors that affect the
architectural environment. In addition to the self evident differences there are also
some similarities between most architectural environments throughout the world. The
composition of spatial order, which guides people from the public to the private

domain, could be found in all environments with some differences that reflect the

cultural effects on the surrounding environment.

4S_ The Cambridge Dictionary of Philosophy, Ed. by Robert Audi, 1999, p.866.
‘¢ _van Der Laan, Dom H., Architectonic Space, 1983, p.1.
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Kaplan, in a wonderful statement, sets up the relationship between people and the

order of places by describing the invisible map that has been created in people’s

minds. This is worth quoting at length,:

“People carry many internal maps in their minds. Some of these
correspond to places and store spatial facts, but mental maps are not
limited to geographic information. They relate to events, activities,
people, big issues, and trivial things. Such maps are the way that
knowledge 1s stored 1n the head, and as such, we have maps for just

about everything we know. The process of exchanging information is
closely linked to these maps. The maps were not placed in our heads
by inserting floppy disks. The only maps each of us has are ones that
we construct ourselves, and none sprout in an instant. They take not

only time to develop, but a great deal of experience. Through many

repetitions of similar circumstances, we construct these mental or
cognitive maps. Information that did not recur in our experience is

less likely to become part of the specific map. Contradictory
information, especially if there had been few instances, is also likely
to be excluded. These mental maps not only store our experiences in

some organized fashion, they also are the basis for the way we

‘ 