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House of 40 Knots
Tehran, Iran

I.   Introduction

  According to the Statistical Centre of Iran, 30 million of Iran’s population live in relative poverty, even 
though it is rated as a middle-income country. With more than half of the population being younger than 35 
years old, most Iranian modern households consist of two to three persons. The housing sector is most crucial 
in terms of affordability for most of Iran’s couples and small families. This demand for housing is more 
intense in urban areas and in particular the capital, Tehran. In this densely populated city, land scarcity and 
urban regulations make it difficult to build in the saturated central areas. When it comes to social housing, 
governmental and non-governmental initiatives have a clear scope on how to set this range of housing. 
However, the most challenging problem is for lower middle-class housing in sensitive urban areas such as 
Tehran’s downtown. Beyond aesthetics and design, this housing category is problematic in terms of interior 
spatial quality and its integration into the existing valuable urban fabric. The House of 40 Knots, a residential 
apartment building in the west of Tehran, is a response to the concerns in this category of housing. It is an 
attempt to balance architectural value and existing construction issues. The building aims to project the well-
being of users in a designed, residential ensemble, optimised in terms of both cost and quality. 

 
II.  Contextual Information 

A.  Brief historical background

  Tehran is the capital city of Iran. It is located in the northern part of the country and represents Iran’s 
administrative, economic, and cultural centre as well as the major industrial and transportation centre of the 
region. Tehran is at an altitude of between 1’200 and 1’700 metres. Being the largest city of Iran and Tehran 
Province, it covers an area of 600 km2. The city sits on the slopes of the Alborz Mountains on the northwestern 
fringes of the Dashte-e Kavir, a desert in central Iran. Most commercial and government buildings are located 
in the centre of the city. The original settlement of Tehran, north of the ancient city of Ray in south Tehran, 
may have been founded as early as the fourth century. In 1221, Mongols led by Ghengis Khan destroyed 
Rey as main part of Tehran, but it survived and grew slowly through the centuries. During the reign of the 
Safavids, from the early-16th to the 18th century, a wall and four watchtowers were built around the city, and 
by the early-17th century, Tehran had about 3’000 houses. In 1788, Aqa Mohammad Khan, the founder of 
the Qajar dynasty, made Tehran his capital, inaugurating the modern history of Tehran. At this time Tehran’s 
population was estimated to be 15’000. Under the Qajar dynasty (1786-1925), Tehran grew in population and 
size, and new administrative buildings, palaces, mosques and garrisons were constructed. Nowadays Tehran 
could be in the list of metropolitan cities as the second-largest city in Western Asia, and the third-largest in 
the Middle East. It is ranked 29th in the world by the population of its metropolitan area. This rich history 
positions it as one complex urban agglomeration in terms historical richness on the one hand, as well as being 
one of the most challenging contemporary metropolises in terms of traffic and housing demands.

 
B.  Local architectural character 

  Due to the rapid modernisation of Tehran over the last 40 to 50 years, most of its historic architecture 
has been altered and undergone serious dilapidation. As an example, the eight historic gates of old Tehran 
disappeared. However, the late Qajar period left remarkable landmarks that consist of government offices 
and royal residences. The kushak of Ahmad Shah in the Niavaran Palace Complex is a pertinent example.
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  In the contemporary period, one figure stands out as a leading designer: Victor Gruen. Gruen launched 
several master plans for the northern neighbourhoods of Tehran between the years 1963-1967. Elsewhere, 
in the 1970s, the architecture of palaces in the Pahlavi style explored modern European architecture. As an 
instance, the “White House” of Sadabad reflects this hybridity of local and modern. 

  Nevertheless, since the conference on Tehran architecture launched by Nelson Frye in 2004, all critics 
focused on the neglect of its architectural tradition with the new wave of inspiration from Paris, London 
and New York. Frye stated: “I think they abandoned Tehran”, and added, “Innovation, yes. But not slavish 
copying. Forgetting your heritage, forgetting your background is not recommended”. The Iranian genius of 
building know-how cannot be ignored when it comes to recent architectural and urban development, despite 
the mounting issues of traffic, density, and economic crisis. 

C.  Climatic conditions

  Tehran’s climate is a local steppe climate with little rainfall during the year. It is a semi-arid climate with an 
average annual temperature of 16.4°C, and an average annual rainfall of 220 mm, as shown in below:

Tehran climate graph

Precipitation is the lowest in July,  
with an average of 1 mm. 

Most of the precipitation falls in January, 
averaging 36 mm.

Tehran temperature graph

At an average temperature of 29.3°C, 
July is the hottest month of the year.
            
January is the coldest month,  
with temperatures averaging 2.8°C
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D.  Site and surroundings 

  This residential building contains three major facades that anchor it in its district as an imposing architectural 
ensemble. It faces a mosque and elementary schools in the south, abuts a residential building on west and 
other residential neighbourhoods on both the north and east sides. The surrounding houses are architecturally 
sober, and make heavy use of stone cladding, a common practice in Iran and Tehran because of the abundance 
of such material. The building is accessible from all sides, and its entrance is well-exposed. The landscape 
around the building is limited as its location in the densely built downtown area makes it hard to have large 
green areas. 

E.   Topography 

  The city of Tehran consists of three mountains. Thus, due to their height and legal restrictions, Tehran has 
physically developed in specific directions. Its southern parts have grown along a wide and flat desert. 
However the city cannot expand along the direction of the plain due to the high levels of groundwater, 
and it cannot expand along the northern and eastern heights. Therefore, it can only expand in a westerly 
direction due to its suitable geography. New residential complexes have mostly developed in this direction. 
Specifically in this project, there was a height difference of 130 cm between the north and south sections of 
the site. 

 
III. Programme 

A.  History of the inception of the project 

  The architect of this project is an academic, who is a professor at Islamic Azad University. He has experience 
not only in theoretical teaching, but also in practical workshops. He has won a local architecture award for 
designing another lower middle-class residential building in 2012, which enhanced his reputation in Tehran. 
In light of this reputation, and his creativity, knowledge and experience; a client with a very tight budget 
approached him to execute this particular project. The client’s suggestion was to use ordinary stone and 
materials for construction and design, which is a common solution in that area in response to real estate 
market considerations. 

  The idea behind the House of 40 Knots was, in 2012, not routine for its time. Therefore, the architect had to 
spend much time and energy to convince the client accordingly. For such a project, the architect faced many 
challenges not only from client, convincing him to use brick instead of stone, but the idea of an innovative, 
creative facade design also caused another challenge by the municipality as well. However the client still 
received a five-percent discount on his annual tax from the authorities by applying brick as the main facade 
material, which is the appropriate material for this local context and climate. 

B.  How were the architects and specialists chosen? 

  The architect was chosen by the client since his firm is known for experimentation and exploring the context 
of Tehran through the use of local bricks in contemporary design. The architectural office was also chosen 
because it is well-known for residential design informed by the Iranian culture of housing. The client had 
already worked with this firm on a previous residential project. However, with a limited budget, he wanted 
to access this business niche of lower middle-class housing, and to prove it is possible to have a balance 
between quality and cost in order to produce affordable housing in this class range. 
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C.  General programme objectives

• Provide an affordable lower-middle-class housing by exploring the design possibilities of local architecture 
in Tehran. 

• Apply genuine Iranian material, techniques and design ideas in a contemporary housing project. 

• Explore creativity and innovation in order to change the monotony of housing projects in Tehran. 

• Establish a contextual design related to social and economic challenges by balancing the high real-estate 
values of the central city with an architecture responsive to users’ needs. 

D.  Functional requirements 

  The client required 10 housing units that consist of two-bedroom apartments on each floor of a five-storey 
building. The units were sized 75, 81, 82 and 88 m2, with the kitchen open to the dining room. Two separate 
bathrooms were required to allow privacy between family and guests. The ground floor and basement were 
to be allocated to parking and storage areas for all units. 

IV.  Description 

A.  Building data

  Site area:        245 m2 
  Ground-floor area:      175 m2

  Basement:       175 m2

  1st floor:         North unit: 81 m2   South unit: 75 m2

  2nd to 5th floor:       North unit: 88 m2   South unit: 82 m2

  Total floor area:      1’370 m2

  Number of residential units:  10 units
  Number of parking spaces:  10 units
  Volume:        3’420 m3

  Massing:        Geometrical square mass of single block with simple detail 
            of bullion balconies, patterned with bricks and glass 
  Total surface:      800 m2

B.  Evolution of design concepts

  Response to physical constraints

  The nature of urban blocks in central Tehran consists of ordinary cubical buildings in a rigid rectilinear order. 
The facades are of a strict design where ornaments are decorative and some present superficial pastiche. This 
project is integrated through drawing structural lines with the neighbouring facades, but generates a texture 
of its own. The curvilinear cuts in between bricks, and their dexterous montage as an integral part of the 
building cladding, have enhanced the anchorage of the complex in the whole urban block and underline its 
order in a creative way. However, it is noteworthy to note that this complex texture facade has been patterned 
according to climate, sun and wind-path considerations. The plot’s given area has been exploited according 
the building-law codes in Tehran to an occupancy ratio of 60%. 
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  Response to user requirements

  The project was designed first according to users’ financial, functional and cultural requirements. The project 
was also developed for a specific social sector of the middle class that often has difficulty finding decent 
housing according to its specific range of budget, one that is neither eligible for social housing nor high-
standing. Thus the design attempts to bridge form and function in order to meet the users’ needs. In addition 
to 10 residential units, there is an entrance hall, lift, corridors, car parks, external storages and rooftop area, 
which are accessible to residents. 

  An example of a cultural feature in the spatial arrangement is a glass door creating a buffer space between 
the public staircase and the private immediate space of the entrance straight to each apartment. Once the 
door of the apartment is open, there is no direct view to the interior from the common space of the staircase 
shared by all apartments. Therefore, valued privacy of the residents, based on their cultural, traditional and 
religious preferences, is explored on different levels. In addition, the interior spatial configuration makes 
a clear distinction in order to guide users to go either to the private or the public section of the apartment. 
Private space consists of two bedrooms and one bathroom used by the household only. The other open space 
provides an access to the kitchen area, dining and living room of both residents and guests. The apartment 
comes with a balcony that is semi-exposed through the brick texture of the facade, so as to guard privacy, 
while being able to overlook the different neighbouring streets and facades. In one top floor, two units of 
the fifth floor have more volume created by extra ceiling height and a skylight where the local courtyard 
typology is explored in a creative sense 

  Purely formal aspects

  • Massing
 The building has a contemporary form of a simple geometrical cube mass that defines clear-cut edge 

and facades. The facades are covered with the texture of bricks making the whole building as one solid 
volume and imposing it in its surrounding. 

• Form
 According to the architect of the project, the philosophy of a simple geometric cubic form for the building 

helps to integrate it in the complex and eclectic neighbourhood of different building typologies. It is 
designed in this way so as to stand as unique and innovative, with patterned facades recalling its sense 
of place. In addition, this building form enabled the architect to offer proportionate interior spaces to the 
users. 

• Facade
 The texture of bricks in the facades of the project is made, according to the architect, as a replication of 

the techniques of weaving Persian carpets. The name given to the building, the “House of 40 Knots”, is 
derived from the weaving structure of the bricks, as in the case of rugs with knots. In carpet workshops, 
two people work together to make a carpet; one reads the instructions, while the other sits behind the 
scaffold and makes the braids and weaves. The guide reads the instructions, usually with a rhythm. Those 
instructions are usually drawn on chequered papers. The handmade exterior of this residence was made 
using a similar system. As a result, the woven brick facade has added aesthetic value to the building. 

• Mashrabiyya
 The woven facade-curtain provides privacy towards the interior and functions as a curtain to the housing 

units (a sort of a modernised mashrabiyya) and makes this building distinctive in Tehran. Mashrabiyya, 
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or shanasheel, is the Arabic term given to a type of projecting oriel window located on the second level of 
a building or higher, often enclosed or lined with stained glass. The mashrabiyya has been an element of 
traditional Islamic architecture used since the Middle Ages up to the mid-20th century. It is mostly used on 
the street side of a building to provide privacy, in addition to regulating the climate indoors. Mashrabiyyas 
were mostly used in houses and palaces. They are found mainly in the Mashriq, the eastern part of the 
Arab world. They are predominantly found in urban settings and rarely in rural areas. By paying attention 
to the placement of the site and its cultural and religious impact, architects, by applying a mashrabiyya, 
may be recalling either its function or only its aesthetics. 

• Gonbad
 Light plays an important role in Iranian architecture especially when combined with the shape of the 

dome, which is called gonbad in local architectural vocabulary. However, in this project, both ideas of 
applying dome and skylight were applied in a very limited way in the ceilings of the two residential units 
on the fifth floor. The design of the old traditional Iranian dome and skylight has been modernised into a 
simple contemporary skylight matched by the rest of the unit design. Gonbad could provide extra ceiling 
volume and skylight. According to an interview with the residents of these units, they enjoy the daylight 
coming from these skylights. 

  Landscaping

  Landscape in the Persian style often attempts to integrate indoors with outdoors through the connection of 
a building and a surrounding with open areas. Traditionally, designers often placed architectural elements 
such as vaulted arches between the outer and interior areas to open up the divide between them. Publicly, 
it is a classical Persian layout with a heavy emphasis on aesthetics over function. Plantings are typically 
very simple – such as a line of trees, which also provide shade. In this specific project, the architect tried 
to apply the concept of Iranian garden into the project, but considering the limitation of budget, land and 
maintenance, heavy ornamentation has been avoided. 

  The exterior walls of the garage define an important void that is partially planted. The architect designed 
hanging containers on the surface of external walls and fences to allow the residents to plant in them. The 
landscaping is very limited in the project despite the efforts to design details that may be useful towards this 
end. 

C.  Structure, materials, technology 

  Structural systems

  The main system is a steel structure erected on concrete foundations. Partitions are made out of masonry. 
All construction systems follow the codes of the local municipality and authorities. The building has been 
entirely covered with a curtain of bricks with reinforcement bars based on a patterned structure. 

  Materials

• Structural members 
 Steel structure with concrete foundations

• Infill materials 
 Light porous bricks,
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• Renderings and finishes 
 The building facade finishes have been covered with a mesh of bricks impaled on rod bars. The distances 

between the bricks have been adjusted to create an opaque effect where the light does not pass, while, 
when there are full-height glass windows behind the mesh, it becomes a transparent grid reminiscent of 
the old mashrabiyya, as explained earlier.

  • Interior floor finishes 
   Ceramic tiles in the units
   Concrete tiles in the car parks

  • Interior wall finishes 
   Gypsum wall with paint coating in the units
   Porcelain ceramic tile in the kitchen wall
   Ceramic tile in the bathrooms
   Brick wall with paint coating in the car parks

  Construction technology

  Because of Tehran’s location, with the risk of severe earthquakes in the area, the project was designed 
following the required guidelines from local authorities. A resistant steel-frame building structural system is 
strengthened against earthquake loads and gravity loads. Structural design, height, dimensions of the column, 
section beams, and other additional aspects are limited to about 24 cm. Internal-level coverings in the project 
have been made with “T-shaped”, half-precast concrete with gaps filled with formatted polystyrene blocks 
with the total height of 30 cm. The foundation is also built from a network of orthogonal strips with about 
the width of 20 cm and a height of 20 cm. It worth highlighting that all the technologies used in the building 
are local. A number of workers were trained by the architect so as to undertake the dexterous work with the 
bricks. According to the design layout of the curtain walls, these workers applied the techniques tailored by 
the architects in order to make them partially structural and not just a veneer detached from the main facade. 

 
  Building services, site utilities

  The building’s main services, such as electric power, water and sewerage systems, are provided by local 
utility bodies. The heating system employed in this building is a packaged unit system, due to the fact that 
in Tehran, climate and temperature vary a lot through the four seasons. Wall radiators as a packaged unit 
are a viable alternative to traditional central systems; air-heating and hot water are supplied to residential 
units without many bugs, and limitations, and provide more room and comfort. Water-heating packages are 
wall equipments with minimum space requirements. On the other hand, for the cooling system, evaporative 
(water-based) coolers, that are common locally, are employed in this building. because they are relatively 
cheap and require less energy consumption than other forms of cooling systems. Water coolers are most 
effective when relative humidity is low and this explains their prevalence in Tehran’s dry weather. Benefits 
of this cooling system rather than the air-conditioning systems include low installation costs (equivalent 
to half of the cost of other air-conditioning systems), lower operating costs (equivalent to a quarter of the 
air-conditioning system) and easy maintenance. This affordable system pumps water into a chamber and 
makes the fabric that wraps the chamber wet. The water evaporates and removes heat from the air inside the 
chamber. Then, the large fan inside the chamber blows the cold air into a channel that goes to all the rooms 
and cools down the spaces. This locally developed system works well in a dry climate like Iran’s and is very 
economical.
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D.  Origin of

  Technology

  Creativity and innovation in this project is not limited to the design phase. All the technologies used in the 
project are either innovative or locally produced. For instance, the brick installation was a combination of 
innovation and local know-how. Bricks were drilled and fitted into the reinforcing bars, a process done one-
by-one. It is worth highlighting again that the idea of the technology system in the installation of bricks in 
patterns was taken from local carpet workshops. 

  Materials

  All the materials used in the project are from Iran. For instance, firebricks were easy to transport and available 
from a factory close to Tehran. All the other materials like cement, steel, gypsum, tiles and appliances, as 
well as mechanical equipment, are also Iranian. The architect strongly preferred to use locally produced 
products for this project.

  Labor force

  All the labour employed on the project was local, either Iranian nationals or Afghani residents. For the 
installation of bricks, the workers were trained in situ and this created an added value. The workers formed 
a team of seven labourers with one mason as a supervisor. Accordingly, the labourers trained in this project 
became qualified to work on other projects with higher skills than before. Steel work for the project was done 
by a local steel contractor. 

  Professionals

   • Architects
  Alireza Mashhadimirza is an Iranian practicing architect, a university-level educator and researcher on 

architecture. He graduated as an architect with a masters degree in the School of Architecture at the Iran 
University of Science and Technology in 1999. He opened his own architectural office in 1999. His 
design work ranges from interiors and architecture to urban spaces and landscape. Alireza has organised 
several training workshops nationally. He is currently lecturer at the School of Architecture at Azad 
Islamic University, in Parand. 

• Contractors
 The contractors and subcontractors of all the mechanical, electrical, construction, structural and finishing 

work were local. 

• Consultants
  The local Iranian consultant architect was Habibeh Majdabadi from Tehran. She graduated from Islamic 

Azad University in Tehran, and she provided expertise and contributed to the design process for the 
project. 
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V.  Construction Schedule and Costs

A.  History of project design and implementation

  Commission:   February 2012
  Design:     May 2012 – December 2012
  Construction:   October 2012 – August 2013
  Occupancy:    April 2014

Activity 2012 2013 2014
Commission

Initiation and research

Design

Approval

Permit

Excavation

Foundation

Structure

Walls masonry 

Mechanical - Electrical

Roof water proofing

Interior walls finishing

Exterior finishing

Floor finishing

WC/kitchen furnishing

Accessories

Garden

Painting/cleaning up/handover the key

B.	 	 Total	costs	and	main	sources	of	financing

                     Amount in US Dollar

  Total initial budget excluding cost of land      90’000
  Cost of land             350’000
  Total cost excluding cost of land      430’650
  Permit                28’000
  Actual cost per square meter               314
  Actual cost per unit (75 m2)          23’550
  Actual cost per unit (81 m2)          25’434
  Actual cost per unit (82 m2)            25’748
  Actual cost per unit (88 m2)          27’632

  The Iranian national currency has fluctuated significantly but in 2012, it was:  1 USD = 26’078 IRR
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C.  Comparative

  Other comparative residential projects built in 2013 to 2014 in the same area of the project are estimated to 
have construction costs of around 370 USD to 400 USD per square metre, excluding land and permit costs. 
Using brick as the exterior material on this project has contributed significantly to its lower costs of material 
and its installation. The estimated benefit is around a 17% decrease in cost in comparison to other ordinary 
residential buildings that were finished in stone. While the average exterior wall using regular stone costs 
100 USD per square metre, this project came out at 60 USD per square metre. 

D.  Qualitative analysis of costs 

  Construction cost table as below:

    Cost of              Amount in US Dollar
  Permit              28’000
  Excavation               4’200
  Foundation               8’500
  Structure              52’000
  Walls and masonry           26’000
  Mechanical/piping/equipment       27’000
  Electrical              35’000
  Roof water proofing and finishing        8’500
  Interior walls finishing         46’700
  Exterior finishing/           37’000
  WC/kitchen finishing          25’500
  Floor finishing            42’000
  Accessories             12’850
  Garden              11.400
  Windows & doors           26’000
  Ceiling              23’000
  Painting and cleaning up & handover the key  17’000
  
  Total                         430’650

E.  Maintenance costs 

  There are no significant maintenance costs, as the project mechanical and electrical system has been 
designed in a way that each unit has control over their own unit’s usage of water, gas and electricity. The 
only maintenance fee that each unit requires to pay in case of common technical defects, or other unpredicted 
risks, is 30 USD per month. 

F.  Ongoing costs and “life performance” of building

  The project is an ordinary residential project with normal life performance. It has no high-cost performance 
costs or high-cost maintenance charges. 

  The project is a sustainable project as it uses recyclable materials such as bricks. In addition, the performance 
of mashrabiyya on the facade provides natural ventilation and the facade’s innovative patterns protect the 
project against rain and let the building breathe when the stones are wet. These stones also work as insulation 
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for the project, further decreasing the use of the cooling and heating systems. The steel windows are stronger 
and more durable than the aluminium ones. Since these windows are well-constructed, they need minimal 
maintenance during their life cycle. 

VI. Technical Assessment

A.  Functional assessment 

  As mentioned earlier, the functional assessment of building spaces is based on users’ requirements. In general, 
space has been divided in two areas: public and private. There are two bedrooms and one bathroom for the use 
of residents and a kitchen, guest bathroom and an open space comprising a living and dining area inclusive 
of balcony for the use of both residents and visitors. These are the functional spaces in the units that provide 
the requirements for all types of the Iranian families in Tehran, ranging from conservative to modern. In 
addition, research into ordinary contemporary residential buildings in Tehran shows that the balcony mostly 
functions as an open storage since privacy is not provided for residents from outside viewers. Therefore, a 
creative solution towards the balcony in this project was formed by facade patterns of mashrabiyya in full 
height. According to the residents, each unit has applied a desired function to their balcony, such as; grill 
area, children’s play area, etc. 

B.  Climatic performance

  The mashrabiyya brick facade secures residents with hijab (Islamic privacy), while providing the option of 
plays of light and shadow in a creative way. During the different times of the day, users receive different 
patterns of light penetrating the apartment units. There is also pleasant natural light from the skylight in 
the top level, and three small, glass-filtered openings in corridors to provide natural light that decreases 
the electricity usage accordingly. Using the brick pattern and its shadow from the facade can also help to 
decrease the use of the cooling system in summer, as reported, by 5% to 15%. In addition, during the cold 
season, openings enable natural light to permeate inside the units and warm them up. The patterns of the 
facade are designed, based on the path of the sun. Indeed, the facade pattern of mashrabiyya helps to save 
energy costs for residents. Brick-pattern mashrabiyya also play another hidden part in the area of acoustics 
by reducing traffic noise inside the units; the designed facade is operative in absorbing outside noise, and 
giving the residents the option of controlling unwanted noise. 

C.  Response to treatment of water and rainfall

  All the exterior walls are covered by the brick pattern that protects the building against direct rain. The bricks 
also let the building breathe when they are wet; this provides a nostalgic environmental feeling towards the 
context. In terms of humidity, this project provides superior protection both outside and inside. 

D.  Environmental response

  As matter of fact, the project site has been lost in translation to mechanised modernism. There is only a 
small green area located in front of the building but it does not bear any evidence of local flora and fauna. 
Still, the exterior walls of the garage are the matching point of the projects with outside. There are boxes 
on the surface that allow the residents to grow any plants vertically. Furthermore, in an effort to portray the 
boundary between private and public space, the vertical landscaping goes through the walls into the yard or 
extends to the public pedestrian road according to the type of plant. Indoor landscaping is a simple vegetation 
treatment located on both sides of the car-park entrance on the south side of the site. It has an open view from 
the basement as well. 
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E.  Choice of materials, level of technology

  The main materials used in the project are firebrick, steel and concrete in construction and structure work. 
Also paint coating and ceramics have been used in interior spaces. As mentioned earlier, all the materials 
chosen are local. The level of technology in this project is as advanced as it is innovative and genuine. In 
comparison with neighbouring buildings, this project stands as an example on how local materials of brick 
can be utilised and sets a good practical example in local modern buildings for those who are willing to be 
more engaged with contemporary buildings at an affordable price. This simple yet innovative technology 
enables both the advancement of local technology and boosts the local job market by training workers as 
well. 

F.  Response to, and planning for, emergency situations

  The steel structure used in the building makes it resistant to earthquakes, wind and gravity loads. In addition, 
direct staircases, in accordance with local codes, enable residents to escape in the occurrence of fire. In 
addition, the material itself used in the facade is firebrick and resistant to fire. There is no chance of flooding 
in the region, based on the site location.

G.  Ageing and maintenance problems

  The firebricks used in the exterior walls are highly durable, as mentioned, earlier due to their material 
combination. These firebricks require less maintenance and are very resistant to weathering while, in turn, 
rain easily cleans them. 

H.  Design features

  The House of 40 Knots profits from a contextual design where the architect has applied creative solutions. The 
massing and the volumes are articulated so as to provide optimal indoor spatial partitioning. The innovative 
openings improve the design of facades that don’t follow the routine systematic setting of windows that 
normally dictates the nature of the envelope of whole building. 

I.  Impact of the project on the site

  According to neighbours, this building is considered as a landmark. Its regular geometrical form and its 
peculiar facade coating stands out in the neighbourhood at large. 

J.  Durability and long-time viability of the project

  The firebrick used in the exterior is highly durable, and it is very resistant to extreme weather conditions. The 
project is viable in the long-term in an affordable way and its affordability is an important component of its 
durability. This makes it economically and environmentally beneficial to residents. 

K.  Interior design and furnishing

  In this project, the following factors are the main interior design and furnishing consideration points:

• Interior spatial arrangements are based on the Iranian family’s use of both interior decorative and 
functional items. 
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• The central piece of furniture of classical Iranian interiors is the carpet in the main hall. In this project, 
architecture tried to break the limitation of ceiling height in the fifth floor and provided a skylight to 
highlight the presence of the carpet in the living area as a central feature. Also, on the other levels, the 
same scenario applies through the light and shadow effects of the patterned facade. 

• Interior spaces are simple and almost minimalistic in style to act as a neutral background for the variety 
of residents to be able to furnish them according to their lifestyle. Furthermore, while there is an emphasis 
on privacy and respect for private space, open space is created in order to accommodate different users. 

• Functional characteristics of the facade are presented in the curtain screen. This patterned screen of the 
facade in both bedrooms and living areas provides a dynamic play of light and shadow in respect to the 
resident’s privacy, what is known in Iranian culture as hijab.

VII.  Users

A.	 	 Description	of	those	who	use	or	benefit	from	the	project

  Residents of the units are mostly lower middle-income and middle-income households in west Tehran, 
practicing various professions ranging from engineers to editors, etc. Most of them are young families and 
couples with one child, which is a common trend in the modern Iranian lifestyle. Some of these residents are 
from Tehran and others are immigrants from other cities who came to Tehran aiming for a better future. 

 
B.  Response to project by clients, users, community, etc.

  The client reaction was critically challenging at the beginning of the project as the client faced worries about 
market feedback. However, he managed to achieve a 17% saving in construction, more than expected. The 
reception from the community was divided into two categories; perhaps uncertain about the finished building 
but appreciating its value from the beginning, or the other, smaller, group of the community who did not like 
the project. However, it is important to note that there were no published or documented critics. 

  What do architectural professionals and the cultural “intelligentsia” think about the project?

  According to the national architectural professional bodies, this project is highly acknowledged as an 
important piece of contemporary architecture. Interviewing architects in Iran about their impression of the 
project, the following statements provided by different architects illustrate that the project bears architectural 
social responsibilities beyond routine practices, beyond technical challenges. It responds to end-users’ needs, 
regardless of financial considerations. Inhabitants of Tehran are currently eagerly looking for spaces that are 
worth calling “home”. In an interview with the contractor, Mr. Gordji, he stated that: “Architecture could be 
the cause of positive social changes in people’s lives. Forty Knots could be a good example of it”. Also there 
was an interview with Mr. Zahed, the owner and client, who mentioned that: “I remember one resident was 
so worried about the bricks’ resistance that he tried to shake them to see whether they would fall! However, 
the bricks are connected by armatures and secured to the structure by L-profiles, the facade looks free-
stacked and a little precarious. People always have so many questions about the house, such as ‘How do you 
clean the windows?’, ‘Are the bricks fixed?’ etc., but the matter of the fact is that this project adds value to 
architectural practice in Tehran within the allocated tight-budget category related to housing” .
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  What is the popular reaction to the project?

  There were minor critics at the beginning of the project as a number of people were not open to changes 
and new appearances. They were used to ordinary, copied buildings that are common in the real-estate 
market. According to different interviews, the local community likes the project. In addition, the project was 
presented in several TV programmes. This project became a topic of discussion in local architecture schools. 
According to its residents, architecture students often visit the complex for interviews and questionnaires 
regarding the residents’ and local people’s satisfaction with it. 

  What do neighbours and those in the immediate vicinity think about the project?

  The 40 Knots House has been praised neighbours since it was completed in 2014 for adding value to the 
neighbourhood. This project has become a residential landmark. 

VIII. Persons Involved

  Architect:        Alireza Mashhadimirza
  Architect consultant:     Habibeh Majdabadi
  Client:         Alireza Zahed
  Structural engineer:     Esmaeel Tabatayi
  Mechanical engineer:     Hossein Monfared

IX. Bibliography

  Publications, magazines and books:

•  Interview with Iranian Architect, J+J Architecture, 11, 2015, p. 32-37(China)
•  Memar, 88, 2014. p. 28-30 (Tehran, Iran)
•  Masonry material structure, 2014, p. 22-27 (China)
•  Brown Book, 2014, p. 90-95 (United Arab Emirates)
•  A. Mashhadimirza, Effects of sounds and lyrics in brick tile installation: innovative methods of 

architectural education, Rae, 16 March 2016 (Lebanon )

Hassan Radoine
May 2016

 



!.

¯

Pakistan

Turkey

AfghanistanIraq

Armenia Azerbaijan

Turkmenistan

Saudi Arabia

Kuwait

I R A N

CASPIAN SEA

PERSIAN GULF

GULF OF OMAN

Tehran

Qatar

UAE





A consistent and systematic geometrical cube makes the 
building’s unusual design an addition to aesthetic and 
texture of the urban surrounding.

The texture of bricks in the facades of the project is 
done according to the architect as a replication of 
the technics of weaving Persian carpets.



A number of workers were trained by the architect to undertake the dexterous work of bricks. According 
to the design layout of the curtains, they applied the technics in order to make them partially structural 
and not only a veneer detached from the main façade.

Facade installation structure Facade texture



South elevation of façade and car park entrance. 
Adoptable exterior boundaries of the house.

In the car park area, the innovative façade provides space with privacy and natural ventilation at the 
same time.



Staircases the receives natural light indirect 
from the units to save energies.

Gonbad- Skylight; whenever it is possible the architect explores the limits in order to translate
cultural housing aspects into innovative contemporary solutions related to apartment value even with
classic Iranian skylight and gonbad


