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ABSTRACT 

This paper addresses the typology of the internal arrangement of the common residential building in 
Tehran. There have been many challenges in the planning and designing of apartment buildings in 
Tehran that made it one of the major fields of architectural practice. One of which is matching cultural 
principles with the forces of the city, like densification. Moreover, the increasing demand in the market 
caused as a result of the capital’s population growth provide housing, a major section in Tehran’s 
building construction. This study is trying to investigate the internal arrangement of apartments built 
recently for the probable layout typologies made through new arrangements. The aim of this paper is to 
find the recent common apartment layout typology in Tehran. In this regard, in the first step, this study 
provides a framework of the factors shaping the internal arrangement of residential buildings. Where 
methodology is concerned, a theoretical approach that particularly addresses configurational aspects of 
space, named Space Syntax has been selected as the basis for carrying out the analysis and the software 
AGRAPH, to graphitize the comparison of the plans. In this paper, the internal arrangements have been 
analysed in a sample of 128 apartments built in recent years. Hence, the apartment’s “second form” 
emerge through Space syntax and AGRAPH has been compared and categorized. Some very common 
similar configurational patterns have been found in this study. This analysis is concluded in the 
identification of five types of apartments regarding their internal arrangements as the recent typologies 
of residential buildings in Tehran. Two of which are the most frequent ones have been selected for 
further analysis of values and cultural features. This paper uncovers with some results demonstrating a 
great change in the architectural features of interior space in new apartment layouts which is developing 
incompatible to the cultural principles. 
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1. INTRODUCTION  

During the last decades of this century, in parallel with changes in urban space, the architectural pattern 
of houses has undergone many changes. This was known to be according to the population growth, new 
street system and the formation of urban space through comprehensive plans and urban management in 
addition to the development of technology, etc. As a result of this development, designing apartment 
building became a major field of architectural construction in Tehran. The dominant type of residence 
in Tehran that used to be one-or two-story inward-looking courtyard houses made out of brick, changed 
into the 4 to 6 story high extroverted buildings called residential units or apartments, enclosed in walled 
“courtyard3”. These courtyard houses had the architectural pattern of housing which used to be formed 
based on human needs and cultural values, but in the recent residential building, communication with 
street and access was one of the key variables in the formation of housing resulted in apartment units 
with a different configurational pattern. 

Since floor plans are not only the basic spatial representation of an apartment but also an important 
communication tool between the architect and the user (Boumová & Zdráhalová, 2016), and since 
spatial layout is simply important because of its permanence (Manum, 2005), this study is dedicated to 
the configuration of spatial layout of apartments in Tehran. This research is trying to investigate the 
internal arrangement of recent residential buildings today for the probable typologies made through the 
new arrangements. The main question that is going to be answered in this study is that does the recent 
apartment layout afford typology? And if so, what are these typologies? By studying these issues, it will 
make it possible to place other researches on the basis of this study to answer the questions: What were 
the stimulant of these changes and how they have changed the apartment layout typology.  

There are many pieces of research looking for analyzing the spatial configuration of apartments to find 
typologies or studying quality, etc. That might be because of what Marcus (2000) described: “Qualities 
in the built environment are primarily given by the internal relations to one another elements of which 
it is composed, rather than by the qualities of elements.” So it is necessary to study the configurative 
layout of apartments to capture the features which are not simply visible in the plan itself. In this regard 
software such as Depthmap and AGRAPH using Space Syntax logic, developed to simplify the 
analyzation of configurational features of space. “Social Logic of Space” (Hillier & Hanson, 1984, 147), 
as one of the recognizable researches in spatial configuration, develop an applicable method for 
studying spatial configurations in the architectural research field in which they believe will uncover the 
unvisible characteristic of space called Space Syntax. In this book, Hillier and Hanson had introduced 
“Gamma maps” for the analysis of the interior. Alexander Klein and Otto Haesler also were concerned 
with the layout of apartments. They had studied the impact of depth and the floor plan layout on rental 
costs with simple graphics on the floor plan drawings. Others also addressed the spatial layout analysis 
but in different terms: “plan morphology” by Steadman  (1983:209), “justified graphs” by Hanson 
(1998:27,247), “connectivity graph analysis” by Manum (2009), etc. Hence its comprehensible that 
apartment layout analysis, which is the core of this paper, had always been an interesting subject of 
studies for different purposes in architectural research.  

There have been many interests in studying type and typology in architecture as well. The Oxford 
dictionary definition of type is “A category of people or things having common characteristics”. Marian 
Webster also defined it as “Qualities common to a number of individuals that distinguish them as an 
identifiable class”. But the French archeologist and art writer Quatremẻre de Quincy had the first theory 
of type introduced into modern architectural discourse. In his book l’Encyclopédie Méthodique-
Architecture (1825), he defines a type by a repetitive nature. He believes that type has the affordance 
of affecting the artist's mind. Güney (2007) implies that the need for mass production after the post-war 
era, defined type as repetition. Memarian as one of the researches in the field of typology, also worked 
a lot on the typologies of architecture in Iran (Memarian1 & Sadoughi, 2011) (Memarian, 1998), in a 
joint research with Tabarsa (2013), they defined "type" as a special group with a specific determinant 
or sign. Summarizing the above mentioned, the understanding of this study from type is the repetition 
of a similar configurational pattern in apartment layouts. In this regard, in the present research, typology 
is studied regarding the frequency of the same pattern in the configurational graph samples. 
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A good example of studies looking for typologies in configurational layouts in apartments can be 
Manum’s thesis (2005) in AHO entitles:  “The Apartment layouts and Domestic Life: The interior space 
and its usability”. He used Space syntax and AGRAPH to analyze the floor plan of new Norwegian 
apartments in which he identified three generations of apartments by drawing the connectivity graphs. 
Also, there is recent research on the dominant type of spatial configuration of apartments published in 
January 2018. In this research Brkanić, Stober and Mihić (2018) studied 358 samples of apartments built 
in Osijek, Croatia built between 1930 to 2015, to identify the dominant type of layout. They had found 
five different spatial organization which correspond to a different period of housing policies as well as 
social and economic changes with a similar method. Boumová and Zdráhalová (2016) also studied 
apartments floor plan layout using justify graphs. They had examined differences in the floor-plan 
preferences of architects and laypersons with no architectural education or experience (non-architects) in 
Czech. On the other side of the world, the same method used to study the spatial structure of apartment 
unit plans of Korea, Vietnam, and Kazakhstan in 2014. Choi, Kim, Kang, and Choi argued how 
contrasting housing cultures can be reflected in housing type to create a spatial structure with regional 
characteristics. The present research is going to study the internal arrangement of apartment units built 
in Tehran to search for a probable typology of their layout.  

2. METHODS AND THEORETICAL FRAMEWORK 

This study is carried out as an empirical survey of apartment layouts. Similar to many other pieces 
of research containing elements of qualitative and quantitative character, this research has a mixed way 
of approaching the research question. A qualitative inquiry of spatial configuration has been chosen in 
a sample of 128 apartments to investigate the probable typologies in Tehran’s apartment layout; and an 
approach toward this empirical analysis is a method developed within the architectural studies named 
Space Syntax, been used through the software AGRAPH to ease the comparison by graphitizing the 
plans. With the intention of demonstrating Tehran’s apartment layout typology, the initial question that 
needs to be answered is what apartments are appropriate as the samples for analysis. First of all, the 
common type of residential in Tehran should be defined .  

According to the national statistic organization of Iran, 87% of residentials of Tehran are 
apartments among which the 4 to 6 story high row type ones are the most common cases. In regard to 
the mentioned statistics, the common residential buildings of Tehran recognized as the 4 to 6 story high, 
row type apartments. The 4 to 6 story high row type apartments itself consist of 2 kinds. The northern 
and the southern kind. Since the objective of this survey is comparing apartment layout, the samples 
should be selected from similar kind of residentials. In this regard, the northern kind of row type 
apartments has been selected for further analyzation.  

Considering the fact that the range of northern kind of row type apartments that can be selected is 
so wide, a framework is needed to narrow down the study to the type of residential buildings that is 
common in Tehran. Therefore, a framework of factors shaping the internal arrangement of residential 
buildings has been defined in figure 1.  

 
Figure 1: The framework of factors influencing apartment layouts 
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These factors are widespread from the city scale to architectural scale. In city scale, shape, 
proportion and road access of the plot (frontage) are classified to have an impact on the internal 
arrangement of residential buildings. In the architectural scale, the square meter of the unit, the number 
of bedrooms and positioning the point of entry influence the apartment layout. There is also another 
scale in between these two that address some in between factors. For example, the number of units per 
floor or the way they positioned. Since these in between scales appear to be less relevant to the 
perspective of this study, it is not listed as the factors in the framework of analysis. 

According to this framework, some factor of city scale and some from architectural scale can be grouped 
as one. Therefore, in order to be able to use these factors to narrow down the wide range of samples, 
we have grouped similar factors into “Entry Point Location” meaning the location of entry in the floor 
layout, “Layout Proportion” meaning the proportions of the layout, and “Daylight Provider Facades” 
meaning the number of façades provide daylight for the apartment. These three factors have been used 
further in the analysis of the internal arrangement in order to identify the apartment layout typologies. 
Considering the fact that the northern kind of row type apartments selected as the sample kind, and 
since in this type, daylight is provided only from one façade, the factor of “Daylight Provider Facades” 
has controlled. This means that there are two factors in which their impact is surveyed in this study. 
“Layout Proportion” and “Entry Point Location”.   

The proportion of the layout is assessing through lot dimensions. The dimension of lots consists of 
depth and frontage. Since there is no formal information about lot depth in statistical data, this survey 
based on the length of building frontage as an element influencing the layout proportion. The location 
of the entry in the floor layout also interpreted in three orientation. In the longer side (L), in the shorter 
side (S) or from the corner (C). In addition, regarding the number of samples, 400 samples had amassed 
in which 183 had been built in the new land subdivision developments. But according to the other 
determinant, such as having moderate densification or built according to the municipality general 
regulations, 128 plans had been elected in district 2 of Tehran, known to be able to represent the whole 
city according to multi-stage sampling method, for the analysis. 

Before carrying out the analysis, there is two more thing that needs to be taken care of. The first 
one is to color code each space to make it simpler for analyzing and the graph comparison. Therefore, 
each space coded by color as well as by abbreviation in accordance with the function as listed below: 

Figure 2: table of color codes 

Color  Abbreviation Space  
 E Entrance 
 C Corridor  
 H Hall 
 L Living room 
 S Sitting room 
 D Dining room 
 K Kitchen 
 Dk Dirty Kitchen4 
 Bc Balcony 

 Bd Bedroom 
 Bt Bathroom 
 Cl Closet 
 R 5Room 

                                                                    
 

 
4 A dirty kitchen is an attachment to the main kitchen. It is used for cooking smelly foods so that the main kitchen stays clean 
and untouched in the display of the house. Can be both outdoor and indoor. Also used in Kuwait, Bahrain, the Philippines and 
many other West Asian countries. The reasons for this isolation or separation is mostly to keep the smell and the smoke away 
from the main part of the house in addition to provide better condition for displaying the open kitchen. 
5 Any other room without specified functions beside bedroom.	
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And the second one is that every apartment should name and identify uniquely. In this regard a 
system of naming had established according to the year of finishing the project, the frontage length and 
the number of bedrooms it processed as follows: 

96 – 3 – 18 – 2  - the year of finishing the project (1396 solar system6 equal to 2017) 

96 – 3 – 18 – 2 - the number of projects in this year amongst the whole samples 

96 – 3 – 18 – 2 - the frontage length of the plot in which the apartment is constructed 

96 – 3 – 18 – 2 - the number of bedrooms it possessed   

3. RESULTS AND DISCUSSION 

As it has been mentioned before, one of the principle means that illustrate the affordance of a 
configurational aspect of architecture is the plans. In this regard, in order to analyses the internal 
arrangement of residential buildings, the floor plan of apartment buildings collected from municipality 
authorities. In the next step, the analysis of spatial configuration has been examined by applying the 
software AGRAPH. The analysis consisting the drawing of justified connectivity graphs for each layout. 
In these graphs, nodes represent the spaces of the apartment that are coded by abbreviation and color in 
accordance with the function regardless of shape. And the edges are representing the connection of each 
space. The graphs had put together in a way to make the comparison of space depth easier. As a result, 
some very similar configurational patterns have been found in this survey. The apartment layout’s 
“second form” emerge through the software AGRAPH and displayed in the graphs that followed. Figure 
3 refers to the analysis of plans accompanying its’ corresponding justified connectivity graphs. 

 
Figure 3: A selection of floor plans and their corresponding justified connectivity graphs. 

The objective of this research was to identify the probable layout typologies in the common 
apartment units of Tehran. In the observed samples, five different types of apartment layouts, named A, 
B, C, D & E, identified. In addition to these types, the common frontage dimension for this district had 
also found. Results demonstrate that all these 5 types can be found in all frontage category. According 
to the frequency, type D and type A have introduced as a common type of apartment layout. Regarding 
the shape of the graphs, the A, D & E has a tree type graph. It means spaces are sequenced in a 
hierarchical way. while type B has a bush type graph which means all spaces in the apartment are 
accessed through one connecting space. The C type has a graph combining the tree and the bush type. 
They are usually more complex with more elements. In the C type apartment layout, the connecting 
spaces are several and there are several bushes in the tree type graph. Figure 4 illustrates an example of 
the types of layouts with their corresponding graph found as a result of this study. 

                                                                    
 

 
6 Since this study carried out in Iran and the calendar based on solar system, the naming based on solar calendar. 
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The main differences amongst apartment layouts that had been found through the analysis are the 
differences in depth of spatial layout and the hierarchy in between private to social spaces. The spatial 
sequence has also been analyzed in the samples. Some of these plans have a quality of through-passing 
spaces which is so different from the traditional way of sorting spatial sequence in Iran.  

In addition, a pattern that very often appears in the analysis of connectivity graphs is the elimination of 
“in between” spaces and the direct access between the most private and social spaces. Comparing these 
patterns to the pattern of layouts used to be use in the traditional way of configurating spaces in the 
central courtyard houses, the concept of “Mahramyiet” seems to be unseen. “Mahramyiet” which is one 
of the main cultural features of courtyard houses, addresses the segregation of private and social spaces 
in the configuration of a house layout. This is a great change in the architectural features of interior 
space in new spatial configuration of layouts demonstrating a changes incompatible to the cultural 
principles. Figure 5 shows a traditional central courtyard house and its corresponding graph in 
comparison to recent layouts. 

 
Figure 4: Five types of residential layout 

 

Figure 5: A comparison of traditional central courtyard and a recent layout with their corresponding graph  
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The results also show that the point of entry located regardless of frontage or the type of layout. The 
outcomes illustrate the fact that the most common point of entry in all samples is the longer side of the 
layout. 68% of type A, 89% of type B, 65% of type C, 56% of type D and 60% of type E, approves that 
longer side of layout had been chosen for the entry point. While the shorter side is rarely chosen for the 
entry point. The reason could be breaking the depth of layout into two shorter part that can be accessed 
easier. In other words, it means the entry point is tried to shorten down the depth of layout by entering 
from the middle. Figure 6 refers to the relation between the entry point and the layouts. 

  
Figure 6: The entry point locations with an example of the layout 

Another reason that can be known for the position of the entry in the longer side is to provide two zones 
for the layout in each side of the entry; one for private spaces and the other for social spaces in the 
apartment. In the courtyard housing in Tehran, this zoning occurred to strengthen and emphasize the 
concept of “Mahramyiet” even within the house. 

Besides the analysis of the location of the point of entry, the frequency of frontage dimensions as the 
other determinant of layout had been analyzed. The results also show that almost 30 percent of the 
samples have the frontage of 10 meters. While frontage of more than 20 meters long is so rare in the 
row type apartments. Since the dimension of the frontage is an effective factor in shaping the internal 
arrangement of residential buildings, Knowing the common frontage typology can help to place 
researches regarding design policies and ordinances to be more practical. 

Since presenting 128 graphs requires numerous pages, to point out the main pattern of apartment layout, 
the analysis of the detriment of this study (“Frontage” and “Entry Point Location”) and an example of 
its justified graphs are presented in the table of figure 7. 

As mentioned before, type D and A are the most common types that have been found in the sample 
analysis. Results presented in the table of figure 5 show that 40 percent of the samples are type D. In 
type D the first space right after opening the door is the living room. In this type, there is no medium in 
between living room and the outside of apartment than the entry door. Studying this type of residential 
layout more, there are some cultural aspects that are missing in the new configuration. “Mahramyiet” 
meaning to preserve the inside of a house from overlook in any way, is one of those aspects that has 
been washed away in this type. The configuration of entry and the living room in type D brings in the 
overlook and eradicate Mahramyiet of the inner spaces.  
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Figure 7: The results of the analysis according to the research framework 

Type Graph Frontage  
Frequency 

Entry point 
 Frequency Type Percentage 
 
 

A 

 
 
 

32% 

 

<10 35% L 68% 
=10 32% L 

10<<15 32% L 
C 25% 

=15 30% C 
15<<20 18% L  

=20 55% L 
C  

>20 75% S 7% 
 
 

B 

 
 
 

6% 

 <10 25% L 89% 
=10 8% L 

10<<15 0 -  
=15 10% C 11% 

15<<20 0 -  
=20 0 -  
>20 0 -  

 
 

C 

 
 
 

17% 

 <10 0 -  
=10 16% L 65% 

10<<15 16% L 
=15 30% C 35% 

15<<20 12% C 
=20 0 -  
>20 25% C  

 
 
 

D 

 
 
 
 

40% 

 
 

 

<10 40% L  
C  

=10 43% L  
C  
S 5% 

10<<15 51% L  
C 39% 

=15 10% C 
15<<20 60% C 

L 56% 
=20 33% L 
>20 0 -  

 
 

E 

 
 
 

5% 

 

<10 0 -  
=10 0 -  

10<<15 0 -  
=15 20% C 40% 

15<<20 12% L 60% 
=20 11% L 
>20 0 - - 

 

The second popular type is the A-type layouts. The A type apartment layouts are very similar to the D 
type with a difference of having a connecting space between the entry and the living room. This space 
that usually called the entrance provides the apartment layout the “Mahramyiet” that type D lacks. The 
other difference between these 2 types is the depth of layout. Type A is usually deeper than type D since 
they have at least 2 connecting spaces more than D types. One between the entry and the living room 
and the other between the living room and the bedrooms.  

4. CONCLUSIONS  
The first outcome of this paper is providing a framework of the factors and determinants, shaping 

the internal arrangement of residential buildings. Considering the fact that the range of apartments is so 
wide, in this research a framework establishes to narrow down and categorize the common type. 
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The second outcome is the result of a configurational analysis. 
This research resulted in the identification of five types of apartment 
layout in today’s Tehran. The types that both can be similar in some 
features and different in other. One of the most important similarities 
that can be found in these 5 types is that regardless of the type, in most 
of the samples, the entry located in the longer side of the layout in 
order to shorten the distance one should take to reach the deepest 
space in the layout. Another reason that can be known for the position 
of the entry is to provide two zones for the layout in each side of the 
entry; one for private spaces and the other for social spaces in the 
apartment. When looked back at the courtyard housing in Tehran, 
layout zoning was a cultural strategy to provide “Mahramyiet ”.  

What can precisely define the common types of the residential layout is the character of spaces put 
sequentially one after each other to fill the plot. Paying attention to the configuration of the two common 
types A and D, illustrate that the sequence of spaces doesn’t follow cultural features such as 
“Mahramiat”, even though the location of the entry provides an appropriate basis for it. In addition, a 
pattern that very often appears in the analysis of connectivity graphs is the elimination of “in between” 
spaces and the direct access between the most private and social spaces. That is how we believe the 
concept of “Mahramyiet” which is one of the cultural features of courtyard houses had washed away in 
the new spatial configuration. 

Results of this survey also illustrate the frequent frontage of residential buildings. Knowing the 
common frontage would help the urban managers and policy makers to place the codes and regulation 
more significantly according to the apartment layout these frontages establish .  

To conduct researches about the apartment buildings in Tehran, their transformation and the factors 
that stimulate the change, a groundwork of information is needed. It is believed that surveys such as the 
one presented in this paper can provide this groundwork by shedding light on the typology of apartment 
layout being made as a result of these changes. This paper is a part of a bigger study which is the first 
author’s Ph.D. thesis with the title of “The Impact of Regulations on the Internal Arrangement of 
Common Residential Buildings in Tehran” at the University of Tehran. 
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