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ABSTRACT 

‘Quality is never twice the same, because it always takes its shape from the 

particular place in which it occurs.’  – Christopher Alexander, 1979 

 

Weathering introduces a language of durability and change throughout time. 

Architecture and its materials are constituents of place, as is the way they 

weather and age.  The intent of this research is to analyze regional 

weathering characteristics specific to the American Southwest as a 

reflection of a sense of belonging that evolves over time.  

 

Like the skin of the human body and the exposed geological conditions found in 

nature, the materials used to construct architecture weather with time. A 

regenerative process of death and renewal exists as a way of life as well as a 

way of architectural practice. With the passing of every moment, changes occur 

to the internal and external composition of building materials. Similar to maturity, 

a way to accept the temporal newness of each moment is required to begin to 

accept the weathering of architecture. Commonly, strategies such as 

weatherproofing, upgrades, replacements, maintenance, additions, and 

demolition are utilized with the intent to maintain an architectural work to its 

original state at first finalized construction.  Most often, the acceptance and 

allowance of long-term natural weathering was not the intention in such work in 

which perpetual maintenance is required. In the evidence of weathering lies the 
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collection of memories that forms the narrative specific to the given region, 

material construction, and design intent.  

 

The essence of weathering can be correlated to an emotional state that evolves 

through the sum of moments over time and reflects the pragmatic function and 

impacts the experience of the architecture. The combined measure of care and 

skill invested in making architecture is presented in how it weathers throughout 

its lifetime. A palimpsest of additional layers and subtractions form a place 

specific surface condition, which can be traced back to its origin giving the 

exposed material a special quality formed with time. Finding meaning in 

architecture can be difficult, and applying meaning can be superfluous. If allowed 

to weather naturally, a specific meaning can be formed gradually over time. A 

perpetual newness is present that traces time through weathering. As the internal 

composition of materials are uncovered and exposed to the natural 

environmental conditions, a new appearance is introduced that is ever-changing. 

Although it is intended and expected, it remains unpredictable and inevitable. 

Weathering is inevitable. Acceptance of the consequences of natural weathering 

is necessary to create a meaningful regional architectural work. By doing so, it 

acquires an experiential quality that is specific to its place. An additional layer of 

meaning is expressed through the understanding of place as it relates directly to 

how and why the exposed materials weather with time, continuously changing 

the perception and appearance of the external expression of the work itself.  
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Traces of the past become evident with time. Through the expression of 

weathering, a link between time and place is generated and the meaning 

supporting the original design intent forms in layers. Through the knowledge of a 

specific place and an understanding of natural weathering conditions as it relates 

to architectural materiality, a sense of belonging is created. A sense of respect is 

then generated, which encourages a way of living that connects the experience 

of the architecture to the human body as well as the natural environment 

throughout time. Weathering not only affects the experience of the place and the 

architecture, but it also encourages an experiential engagement that creates an 

awareness of reality.  
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INTRODUCTION 

Intent: 

The intent of this research is to present an alternative way of thinking about the 

practice of architecture as it relates to the consideration of weathering in the 

initial design phases. This work is intended to shed a new light on the topic of 

weathering, a subject that has not yet been developed. The research is grounded 

in the belief that weathering is inevitable and not always detrimental. Weathering 

may cause decomposition and deterioration, but it also generates a narrative rich 

with layers of memories that form over time. Weathering of architecture and the 

craft of building are directly related to the region in which it is located. If allowed, 

weathering can serve as a natural identity of place. Weathering not only changes 

the exterior aesthetic of an architectural work, it transforms the experience of the 

place. Human feelings are naturally induced in the presence of a weathered 

material. Patinas of use form and provide evidence to the pragmatic function of 

the work as well as links to the past.  

 

Background Information: 

Weather and weathering are metaphors for the outside pouring into architecture, 

blurring the boundaries, disturbing the contents. Buildings are typically built to 

resist the weather but sometimes weather’s consequences are described in 

positive terms. Attention to the effects of weather and weathering is a recurring 

architectural theme developed principally from romanticism, the sublime and 
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picturesque, which held particular fascination for the genius of the place in all its 

manifestations and ruins as indicators of the passage of time.1 Because a 

material is a major constituent of place, the way in which it weathers and ages 

with time also becomes place and region specific. Experiencing time through 

architecture requires an understanding and appreciation for the shapeless 

structure and unpredictable flow and reality of life.  A natural behavioral aspect of 

weathering exists that relates to the aesthetic component as well. Architecture 

expresses time in a similar way to nature.  Time is embodied in the materials 

selected to form architecture and time continues to test the permanence of those 

materials throughout their lifetime.  Materials that are exposed to atmospheric 

conditions not only oxidize and weather over time, losing strength and durability; 

they also gain a quality in which memories of use are manifested and etched into 

the surfaces serving as a link to the past.  

 

People have been looking into this country for a long time, loving it, cursing it, 

gutting it, changing it, enduring it. Not all have found it to be beautiful. Many have 

come to know parts of it very well; few have come to know all of it. Like the early 

Spanish pioneers into the Southwest, architects of today have been gradually 

influencing and discovering a new regional identity with a mix of innovative and 

traditional architectural designs. A new regional architecture has been adapted to 

                                                        
1 Hill, Jonathon. Immaterial Architecture. New York: Routledge, 2006. 192-200. 
(NA2500.H545) 
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begin the investigation into the notion of weathering as it relates to a sense of 

place. In the case of the Southwest, the place is the Sonoran Desert. Just as the 

cliffs, canyons, plateaus, and monumental sandstone formations represent the 

origin of the Southwest, the new architectural weathering initiative is 

reconstructing the experience of the Southwest that is specific to the region itself. 

The materials are intentionally designed to weather with time, gaining a patina of 

use. Like the desert floor, there seems as if there is an allowable layer of dirt on 

everything that exists, which has influenced the acceptance of the natural 

weathering of the new regional architecture and a more meaningful expression of 

materiality. Although this type of thinking about architectural design is already in 

action in the Southwest, it is the purpose of this research to reveal the intentions 

and discover the etymology of why and how weathering is becoming a 

predominant means to design works that allow for natural weathering to occur 

over time given the erosive qualities and detrimental consequences. 

 

Scope of Study: 

The aim of this thesis is threefold: firstly, to examine the tectonic, regional, 

phenomenological, and sustainable aspects and effects related to the natural 

weathering of architecture; secondly, to perform an inquiry into weathering as an 

intention of Southwest regional modern architecture, and more specifically 

Tucson, Arizona; and lastly, to analyze the design intent and lifetime 

consequences of existing built work in Tucson, Arizona and Phoenix, Arizona 
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that exemplifies and encapsulates the notion of weathering. Weathering is an 

aspect of architecture that begins to identify an architectural intent that has had a 

significant influence of much of the modern works of architecture in the 

Southwest. Sustainability and critical regionalism begin to describe the 

implications that weathering can produce through its emergence in architectural 

design and building construction methods. 

 

The thesis will be divided into three sections, with a conclusion and appendices 

to follow. The intention is to begin with a broad scale of understanding of the 

region itself, by looking at the history of the Sonoran Desert, then begin to zoom 

into the notion of weathering and regional modernism by looking at built 

architectural works, and then zooming in further to analyze the weathering of 

selected building materials commonly used in the Southwest by looking into the 

intentions and effects of weathering and use at the detail level. 

 

Section one, Place + Meaning, will provide the necessary background 

information which provides the inspiration to present the gradual development of 

and exploration into the Southwest and the impact that place has on the 

evolution of architectural intention. Through an examination of the unique 

phenomena which formed the landscape and qualities of the Southwest, geology, 

meteorology, and biology a foundation will be formed as the basis of 

understanding that the Southwest. A brief summary of the development of an 
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architectural history of Tucson, Arizona as the main focus will also be provided 

since the basis of regional modernism is to learn from the traditional building 

culture specific to the region. This section will also analyze the work of many 

authors whom have focused on the topic of regional modern architecture. 

Through the comparison and contrast of their individual theories as they relate to 

the different regions they have chosen to examine a link will be formed that 

relates to the regional modern intellect of the architects practicing in the 

Southwest. Certain terminology will be explored as it relates to this topic such as; 

place, meaning, origin, identity, time, and quality. Weathering is a major 

constituent of place and specific to each individual region, therefore it has been 

adopted by the Southwest as a singular route to explore a new way of thinking 

about architecture design intentions in the arid region of the Southwest. 

 

Section two, Weathering + Quality, consists of an in-depth inquiry into the 

concept of weathering as it relates to architectural design in the Southwest region 

and more specifically Tucson, Arizona. As the main focus of the thesis, the term 

weathering will be defined as it relates to the architectural design intent in the 

Southwest. There are many different types of weathering that are induced 

through the interaction of the natural environment and the man-made 

environment. Different views of how weathering effects architecture, both positive 

and negative, will be analyzed. The thesis is not meant to advocate for the 

weathering of architecture, rather to understand how it has generated a major 
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design intention in the architecture of the Southwest as opposed to other regions 

around the world. Although all architectural materials weather over time, they 

weather specifically to the region in which they are located. Even if weathering is 

not a part of the design intention, the architecture and its materials will still 

weather over time. They will also weather differently depending on the place and 

the surrounding natural environmental conditions. Select case studies from the 

Southwest region will be analyzed to question the appropriateness of weathering 

and how the changes in structure and architecture due to natural weathering over 

time alters and changes the experience of the place. 

 

Section three, Practice + Ethics, will deal with analysis performed on the case 

studies regarding weathering as a Southwest regional initiative. Weathering will 

be analyzed as a concept and a relational reference to time, quality, and 

environmental conditions. A way of thinking will be questioned. Is weathering 

additive, subtractive, both, or neither? Are the consequences of natural 

weathering too detrimental to have a major influence on the design of 

architecture? How can the rate of weathering and durability of materials affect the 

design as it relates to the notion of weathering? What influence has weathering, 

as a concept or an erosive process, had on the design process in many 

architectural practices in the Southwest and how is it considered in the early 

stages of the design phases? What long-term maintenance and cost issues arise 

due to the acceptance of erosive and natural weathering? Observational analysis 
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will also be performed to understand the meaning of architecture and how the 

experience of an architectural work changes over time due to the patina of use 

and memories buried within the layers of weathering. The same selected case 

studies will be examined regarding the subjects of tectonics, critical regionalism, 

phenomenology, and sustainability to fully understand the continuous 

transformation from new to old and the maintenance required in-between. This 

section will then jump up in scale to begin to understand the notion of weathering 

at a tactile and interactive scale. Although the common building practices and 

culture of the American Southwest originally utilized earth materials such as mud, 

sticks, and adobe blocks, regional modernism and the use of universal 

construction technologies has caused the building tradition of the Southwest 

building culture to include more modern and innovative materials. The materials 

that will be focused on in the thesis are materials that are commonly used by 

architects of the Southwest and include; concrete, rammed earth, steel, wood, 

and glass. Many combinations of material assemblages exist and all result in a 

different weathered appearance and experience over time. An investigation will 

be performed into the performance, appearance, and weathering characteristics 

of each material. Details will be selected from the chosen case studies to help 

discuss the impacts of weathering on architecture in the Southwest region. 
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Application: 

Although the thesis is focused on the weathering of architectural materials 

associated with the Southwest, the same principles and theories can be applied 

to all regions. The consideration of conceptual and erosive natural weathering in 

the initial design phases of a project has the opportunity to create architecture of 

identity that characterizes a sense of place within a given region. Materials 

weather in direct relation to their place. The rate and intensity of the weathering 

patterns are also directly reflected upon the location and region in which they are 

located. This is to say that the same material in the same type of construction 

with the same intent of weathering will have a different performance and 

appearance in different regions. The end outcome of weathering will be different 

depending on the climate of the region, the durability of the material, and its 

direct relation to the surrounding natural environment and elements. The 

application for the thesis is then to generate a set of principles to consider in 

regards to the weathering design intent of regional architecture that can be 

utilized by architects that wish to create a meaningful sense of place with their 

creations. An analysis of a regional geographic history and climate should be well 

identified in order to fully understand how a material would weather in a given 

location. Depending on the scope of weathering, details can be developed to 

enhance, accept, and allow natural weathering to occur over time. The ambitions 
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of the thesis is to create an architecture that endures time gracefully and 

provides users with a sense of belonging and a sense of place.  

Terminology: 

Weathering, Place, Meaning, Identity, Time, Quality, Belonging 

 

In order to clarify the understanding of weathering, certain terms must be defined 

as to how they will be used when related to the notion of weathering as it applies 

to architecture.  

 

Weathering is commonly defined as, to expose to the weather; to affect by 

exposure to the air or atmosphere; and to discolor, disintegrate, or affect 

injuriously as by the effects of the weather. A more common way of defining 

weathering is to bear up against and come safely through, such as a storm or 

some type of danger. Most commonly, when weathering is discussed in regards 

to architecture it has a negative connotation as it effects the appearance and 

durability of building materials and surfaces. That is where the idea of weather-

proofing was developed, which means to cause a slope as to shed water. Seeing 

as most architectural works are not designed to naturally weather with the 

atmospheric conditions over time, weather-proofing was created to mediate 

between the atmospheric weather conditions and the buildings materials 

themselves. The original intent was to provide a proofing or shield against the 

elements so that the materials can remain at their original state for as long as 
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possible. The way weathering will be used in the thesis will be defined as the 

acceptance of change to a material’s structural composition and the build-up, or 

in most cases, the wearing away of layers that occurs when exposed to the 

natural atmospheric conditions over a period of time.  

 

Place is a major factor in the notion of weathering. Specificity of place 

determines the type and rate of weathering that will occur. Place is commonly 

defined as, a particular portion of space, whether definite or indefinite; the 

specific portion of space normally occupied by anything; a space, area, or spot 

set apart or used for a particular purpose; a region or area; and a building 

location or residence or dwelling. Place, as it will be referred to as in the thesis, 

means to have a sense of belonging. It is important for human beings to feel a 

sense of place in their lives. The surrounding environment does not allow for it to 

happen. Nature itself provides an exact sense of place. The Southwest region is 

full of characteristics that are particular to only that region. The built environment, 

in a way, begins to transform a place to a new condition. In a way, it has a life of 

its own. However, architects and designers play a major role in the impact of 

place on the built environment. Many choices are often decided upon in the initial 

phases of design that often revolve around the idea of place and how a piece of 

architecture can best exist in a given place. The notion of weathering is very 

place specific and is a direct reflection of a sense of place when associated with 

architecture. Natural weathering allows architecture to enter the realm of a real 
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existence in the universe that is specific to the location of place. A sense of place 

is often associated with an architecture embodied with meaning. 

 

Meaning is not always considered in the design and construction of architecture. 

However, most of the most well-known and well-crafted works were designed to 

create a new meaning. Meaning is commonly defined as, what is intended to be, 

or actually is, expressed or indicated, signification; the end, purpose; and 

intentioned. Without meaning, architecture is empty, lifeless. Meaning can be 

derived both from the creator as well as the observer or audience. Weathering is 

a means to the end, however, without meaning, the path to the end is worthless. 

There is a need for purpose. Not just pragmatics and aesthetics. An overarching 

expression of meaning is necessary for humans to live in a built environment that 

creates a sense of place; a built environment that blends and coexists with 

nature to create a sense of belonging. Without meaning, humans live without 

knowledge of where they are in the universe. Meaning in the thesis refers to an 

intentional expression related to a sense of place. Weathering has meaning. It 

has a sense of place. Through the human and natural interaction with 

architecture, weathering gains meaning over time. With time, memories are 

created. Memories and tradition allow for a reflection of an origin by marking 

milestones of a journey. An identity is formed.  
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Identity is not created; it is earned. Through the endurance of time, an identity is 

generated. It is the reality of what something truly is. Identity is commonly defined 

as, the state or fact of remaining the same, as under varying aspects or 

conditions; the condition of being oneself or itself, and not another; the character 

as to who a person is or what a thing is; the sense of self, providing sameness 

and continuity in personality over time; and exact likeness in nature or qualities. 

Identity as referred to in the thesis means the resultant summation of a series of 

events in which a character is expressed as being true to its existence; being 

what it is and nothing else. Many types of architecture that exist today do not 

have an identity; then do not associate with the identity of the place in which they 

are located. If it does indeed elude an identity, it most often does not have 

meaning. Architecture with meaning has identity. A sense of place can be 

identified within its construction and overall appearance. Most often, identity 

cannot be created; it must endure the test of time. Even architecture without 

meaning and without identity can be enriched with identity simply through the 

notion of weathering the test of time as well as the constant human use and 

occurrence of meaningful events. The layers of use build up on the exterior 

surfaces of materials giving them life; giving them an identity. They are, at that 

moment, directly associated to they’re natural surroundings and linked to the 

origin of the place. Maintenance repairs identity. Although it is then given a new 

sense of identity, it is not one that is true to a sense of place and the reality of 

existence. The truth is that materials weather. Humans weather. Nature 
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weathers. All due to being exposed to the natural elements over time. With that 

weathering of time, the truth is revealed and celebrated through the meaning of 

having a belonging to a specific place. Even as things die, and architecture 

decomposes, it does so with the truth of its own identity at its own specific rate of 

time that is region and place specific. 

 

Time eludes quality. A sense of time is not easily defined. It is commonly defined 

as, the system of those sequential relations that any event has to any other, as 

past, present, or future; indefinite and continuous duration regarded as that in 

which events succeed one another; duration regarded as belonging to the 

present life as distinct from the life to come or from eternity; a limited period or 

interval, as between two successive events; an appointed, fit, due, or proper 

instant or period; an indefinite, frequently prolonged period or duration in the 

future; and each occasion of a recurring action or event. Maturity. Time requires 

patience. Time requires acceptance. Time, as it will be used in the thesis, is the 

presence of the reality of life. From beginning to end, everything before and 

everything after, time is a natural phenomena. It provides order. It sums up 

moments. To be in the moment is the only way to make it through life with 

meaning and a sense of identity. Everyone’s sense of time is viewed and 

experienced differently; all at once. As it relates to weathering; weathering cannot 

exist or occur without time. Time is thought to be eternal, yet precious and limited 

for each individual. It is the way in which time is spent that matters the most. In 
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order for architecture to reflect time as being the sum of moments, it is necessary 

to be present in every moment. It cannot be forced to look to the past or forced 

into the future, architecture should be representative of its time in the present. 

The context of any moment is holistic. It includes phenomenal, social/cultural, 

geologic, vegetative, meteorological, celestial, and individual contexts that form 

the collective existence. Weathering is not only a palimpsest of reference points 

in the lifetime of built architecture, but also a reflection of the surrounding natural 

character of place and the tracking of the passage and imminence of time.  

 

Quality is the aspiration of weathering. As time passes and things age, a certain 

quality is acquired that affects the experience of reality and is deserving of 

respect. Quality may also be achieved through the simple act of making. Quality 

is most commonly defined as, an essential or distinctive characteristic, property 

or attribute; character or nature, as belonging to or distinguishing a thing; high 

grade, superiority, excellence; an accomplishment or attainment; and a high 

social status or position. Quality is an accomplishment. Like meaning and 

identity, it is earned through endurance of time as well as a care for 

craftsmanship in the art of making. Quality, as used in the thesis, will be defined 

as the attainment of the essence of something over time. The combined measure 

of care and skill invested in the making of architecture along with the physical 

materials selected to do so are major influences of quality. It is, without a doubt, 

possible for architecture to have quality without the intention of natural 
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weathering. However, it is the intent of the thesis to uncover the meaning that is 

associated with the weathered quality of architecture. Quality is often the result of 

weathering. In regards to architecture, quality is never twice the same because 

no two building sites are identical. Is there such a thing as low quality or high 

quality? There is just quality as it exists in reality. It is exactly what it is. A new 

way of thinking of quality is necessary to begin to accept weathering as a natural 

way to endure time. Evidence of time is revealed in the evolution of quality 

through the weathering process. Quality, like time and meaning, is viewed 

differently by every individual. Although architectural quality is very subjective in 

its manner, weathering as a process of aging and maturation brings a sense of 

place and identity into a concrete existence that eludes a quality that allows for a 

more meaningful ways of living in balance with the built environment and the 

natural environment.  

 

Belonging simply means to feel at home. The common definition of belonging is 

to be in relation of a habitat, to have proper qualifications, and to be appropriately 

placed. A sense of belonging has a direction and a purpose. There is a 

possessive element in relation to belonging to a place, which can generate a 

sense of pride. Family and friends are influences of a sense of belonging. The 

built environment and its relationship to the natural environment directly affect the 

level of belonging. Knowledge and understanding increases one’s sense of 

belonging. A synonym for belonging could be, respect. When one feels at home 
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in a place that has a strong regional identity that evolves with time, one not only 

has a sense of belonging that also evolves over time, but also has a sense of 

respect for the place itself. They become one.  

Methodology: 

Tectonics. Critical Regionalism. Phenomenology. Sustainability.  

 

This research is aimed at analyzing the intentions and effects of weathering at 

three different scales of the architectural environment as related to the 

Southwestern region of the United States; beginning with a broad understanding 

of the local geography, geology, and climate specific to the region, moving into 

the design intentions that helped form the built environment, and ending with an 

analysis of material surface weathering and integrated details that accept and 

allow for natural weathering to occur. A preliminary literature review was 

performed to begin to define certain terms that are best associated with the 

purpose of the thesis as it relates to the description and analysis of weathering; a 

term in which there is still much to be discovered and revealed. The research for 

this thesis is divided up into five sections all with the intent to express the notion 

of weathering at the selected three scales; place, regional modernism, 

weathering, design intent, and materials. Each is further explained in the scope 

of study.  
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Case studies from three different types of architecture have been selected to 

further the inquiry into design intent and weathering in the Southwestern region. 

The three types of architecture include, educational, commercial, and residential. 

This was done to compare and contrast the design process and consideration of 

weathering at different scales and functions to see how the weathering intentions 

differ in the level of appropriateness and acceptance of weathering. Two built 

architectural works located in Tucson, Arizona and Phoenix, Arizona, have been 

selected from each type. Educational; the CALA Expansion Building, designed by 

Jones Studio and the Meinel Optical Sciences Expansion Building, designed by 

Richard + Bauer. Commercial: the Burton Barr / Phoenix Central Library, 

designed by Will Bruder and the Arabian Library, designed by Richard + Bauer. 

Residential; the Weiner Residence, designed by Paul Weiner and the Axelrod 

Residence, also designed by Paul Weiner. Each of the architects have been 

contacted to discuss the design intentions considered in the initial design phases 

of construction as well as the future weathering conditions and concerns for the 

chosen materials. Additional information, documents, images, and drawings were 

to be supplied by the architects.  

 

There are many ways in which the case studies could be quantified and qualified 

in regards to weathering. The research for this thesis will analyze the case 

studies in the realm of four isolated factors; all related to the design intention and 

quality of experience of weathering. The four factors that are being used include, 
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tectonics, critical regionalism, sustainability, and phenomenology. Together, 

these four areas of architectural study are combined to support the evolution of 

weathering as it relates to material assemblages and details. The terms will be 

further explained in the thesis; however, a brief summary of the topics is 

provided. 

 

Tectonics is a term that describes the poetry of construction and meaning of 

material assemblage. Kenneth Frampton’s thesis states that architecture must be 

as much about construction and structure as it is about space.  He wrote in 

response to the post-modern movement in architecture.  The resulting 

architecture, as related to tectonics, focused primarily on space and volume. 

Architecture as a craft and as an act of place creation is excluded from the 

process.2 Frampton traces the etymology of the term tectonic back to the ancient 

Greek term for carpenter or builder, tekton. He refers to etymology of architecture 

as the moment when man placed the stone on the ground to recognize a site in 

the universe.3 He reveals the evolution of the concept tectonic from its origins 

that referred to craft, to becoming an art that is able result in architectural form 

that is meaningful. The way in which architecture weathers is in direct relation to 

the tectonic structure decided upon in the beginning of the design phase. 

 

                                                        
2 Frampton, Kenneth, The Scope of the Tectonic, from Studies in Tectonic  
Culture, 1995. 
3 IBID. 
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Critical regionalism is a term most associated with an architecture that 

embodies a sense of place. The way in which a work of architecture is sited in 

relation to the natural environment and the way in which it is allowed to naturally 

weather over time can all be linked to the identity and origin of place. Most often 

an identity is formed over time that is region specific as it relates to the 

architectural built environment and interaction with the natural environment. The 

site is the most critical issue supporting regional modern architectural design. 

Considering the theory that, A work of architecture…helps man to dwell 

meaningfully, regional architecture enables man to dwell meaningfully within a 

specific landscape.4 It has the ability to make a place meaningful as well. Site 

issues that are often associated with critical regional design include; local light, 

topography, tectonics, context/culture, climate, and tactility/materiality.5 The 

building of the site utilizing these components can often tie together elements at 

different scales, such as the culture as a whole to the most finite weathering 

detail and material assemblage. It is the distilled expression of the essence of the 

place embodied within the architecture. Many examples of regional modern 

architecture exist in the Southwest due to the unique hot/arid climate. 

 

Sustainability is an evolutionary action that has been at the forefront of all 

architecture from the beginning of time. It can be thought of as the underlying 

                                                        
4 Frampton, Kenneth, Towards a Critical Regionalism: Six Points for and  
Architecture of Resistance, 1983. 
5 IBID. 
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theme to weathering. Time, itself, is a major factor that influences the necessity 

of sustainability as it relates to architecture. With the constant use of materials 

and land, there is a continuous concern for the scarcity of natural resources that 

is gradually decreasing over time. Pollution and waste are other issues related to 

the architectural discourse. Weathering, in a way, is sustainable. The issue of 

maintenance requires a look into sustainability, as there are theories that support 

both the idea to constantly maintain a building or to ritually revive it throughout 

time. In William McDonough’s sermon, he writes about man’s relationship with 

nature and how it must be intimately related to the process of design and 

building. Sustainable design requires everything that is received from the earth 

can be freely given back without causing harm to any living system.6 He offers 

three characteristics of natural design that can inform sustainable design. First, in 

nature there is no waste. Nature creates using what exists and everything is 

cycled constantly with all waste equaling food for other living systems.7 Second, 

the energy required for creation or building in nature comes from the sun, neither 

creating energy debt nor consuming limited resources. Nature does not create 

consumers that produce endless waste, rather interconnected systems of living 

organisms. Weathering creates living organisms as well. The surfaces of 

architectural building materials gain layers and layers of organisms that begin to 

decompose the material back to its original state in nature. This is not exactly the 

future goals of weathered architecture, but it is something to consider as it has a 

                                                        
6 McDonough, William, Design, Ecology, Ethics, and the Making of Things, 1993. 
7 IBID. 
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major impact on the life safety and longevity of the building. A specific place is 

subject to different types of weathering that requires different views of 

sustainability and maintenance that should be considered in the initial stages of 

design. 

 

Phenomenology is a term that encompasses all layers of meaning associated 

with architecture and nature. In its simplest form, phenomenology is the 

underlying relationship between the natural environment and the built 

environment. Martin Heidegger’s thesis seeks to answer two key questions in 

regards to phenomenology; what is it to dwell? and how does building belong to 

dwelling? The issue of dwelling is synonymous to belonging; belonging as a 

sense of place in which meaning is derived. He explores the concept of dwelling 

as a state of being rather than as a noun, such as a building as commonly 

referred to as. To dwell is to be protected, cared for, to be free and at peace. The 

fundamental character of dwelling is this sparing and preserving.8 He goes on to 

state that dwelling is the presencing of mortal humans on earth through the 

gathering of four concepts essential to consider in the creation of a building. By a 

primal oneness the fourfold, as it is referred to as, include; earth, sky, divinities, 

and mortals, belong together as one.9 The relationship of the fourfold to nature in 

regards to architectural design is expressed by Heidegger as; the nature of 

building is letting dwell, only if we are capable of dwelling, only then can we 

                                                        
8 Heidegger, Martin, Building Dwelling Thinking, 1951. 
9 IBID. 
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build.10 Weathering, in a way, is evidence of dwelling. It embodies meaning that 

is generated throughout time, thus giving a place an individual identity that can 

be experienced. By allowing architecture to weather with time, individuals will 

begin to relate and understand their place in the universe and begin to live more 

meaningful and fulfilled lifestyles.  

 

Through the methodology of literature review, source research, and direct 

analysis at various scales, the intention of weathering in the design process of 

architecture can be revealed. With further speculation, the concept that 

weathering holds the memories of the past while staying true to the present 

moment, and providing evidence of what the future may bring regional 

architecture that is specific to place can be replicated to create a meaningful 

identity and experience in relation to the natural environment throughout time. 

Weathering is a methodological approach to design that requires an intense care 

for the natural environment, skill of material construction, and knowledge of a 

location to produce a successful architectural experience that continues to grow 

with time. 

 

                                                        
10 IBID. 
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Figure 0.1 – North America 
 
 

 
Figure 0.2 – Southwest, United States of 
America 
 
 

 
Figure 0.3 – Arizona 
 
 

 
Figure 0.4 – Tucson, Arizona 

 
Figure 0.5 – Site of CALA Expansion and 
Meinel Optical Science Expansion, Tucson, 
Arizona 
 
 

 
Figure 0.6 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 0.7 – Meinel Optical Science 
Expansion, Tucson, Arizona 
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Figure 0.8 – Site of Weiner Residence and 
Axelrod Residence, Tucson, Arizona 
 
 

 
Figure 0.9 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 0.10 – Weiner Residence, Tucson, 
Arizona 
 
 
 

 
Figure 0.11 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 0.12 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 0.13 – Site of Burton Barr Library, 
Phoenix, Arizona, and Arabian Library, 
Scottsdale, Arizona 
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Figure 0.14 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 0.15 – Burton Barr Library, Phoenix, 
Arizona 
 

 
Figure 0.16 – Arabian Library, Scottsdale, 
Arizona 
 
 
 
 

 
Figure 0.17 – Arabian Library, Scottsdale, 
Arizona 
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1. PLACE + MEANING 

1.1 - Introduction:  

In order to trace the origin of a building and construction culture, it is necessary 

to understand the location, geography, ecology, climate, and history of a place. A 

culture of building and thinking is responsible for the construction of a given 

physical environment. The development of a unique architecture is the most 

often a specific response to the place itself. Architects are a part of a regional 

geographic intelligence that helps shape the physical built environment as it 

relates to nature. Throughout time, architecture is systematically refined by 

innovative regional technologies, building techniques, and material culture that 

transform traditions into modern processes. The theory and practice of situated 

building assemblies and endemic materials continually changes in a reflective 

manner that looks to the past to build a stronger future of design for regional 

architecture. Theory and practice are both required for the progression of 

regional architectural design. Theory is succinctly described as thinking deeply 

and is achieved from the perspective of the academician and craftsperson. 

Architects must learn to think and life experimentally, and within a broad context, 

engage the world. Architects that design for a specific place most often have 

engaged the place in order to provide an extended meaning of the place within 

the context of the design. The interaction of theory and practice should occur 

when designing architecture of a place that utilizes the full breadth of the human 

experience in this world and linked to the sense of belonging. 
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The objective of any regional architecture should be to generate a meaningful 

relationship between the architectural material assemblage and local conceptions 

of place, region, and time. Weathering is also a common term that is often 

overlooked. The location of any place exists, at its essence, due to weathering 

over time. An architectural ethic of regional intelligence should be rooted in the 

deep understanding of local and global precedent. By understanding the specific 

location in which an architectural work will exist a more meaningful architecture 

can then be created and weather as gracefully as the region in which it lives. 

Buildings are alive, by definition of existence. It is the role of the architect to 

ensure that they live a long and meaningful life. Just as in natural and human life, 

architecture is alive and weathers with the elements of a given region over time.  

 

Through a regional intelligence and a reflective building ethic, meaning of place 

can then produce an architecture that creates a sense of belonging through 

human and natural experience. Critical analysis and local interrogation or 

regionally inflected buildings and landscapes is necessary to design a meaningful 

architectural work that is linked to the origin of a specific place. For any design 

proposition, there are always infinite possibilities. That is often an issue when 

considering regional work. However, understanding the history of a place and 

utilizing local building methods and material technologies can help generate 

helpful limits that begin to shape an architecture that relates to the origin of place 

and often times create an extended meaning of its regional identity. What makes 
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architecture particular? The possibility of building anything anywhere is 

architecture’s greatest crisis and challenge. Fear of the homogenizing reach of 

globalization leads to a search for local architectures – the contemporary 

rethinking of place. The role of the profession in the production of such styles of 

authenticity is under tremendous attack from the cultural command and control 

system of global capital.11 Architecture in the Southwest United States is 

progressively resisting this fear of homogenization.  

 

The architecture of the Southwest region incorporates the use of raw materials 

exposed to the natural environmental conditions to allow for the acceptance of 

weathering over time. This relates directly to the location and history of the place 

itself. Today’s reverence for yesterday’s authenticity yields mainly 

preservationism, our dominant ideology of urban form making. Preservation 

embodies an idea about urbanity that puts special emphasis on the physical and 

historical, predicted on the potential irreplaceability of architectural objects and 

spaces. Such judgments are subject to tremendous vagaries because of the 

inevitable fluctuations of taste.12 Fluctuations exist with every aspect of reality. 

The climate changes, the land changes, ecology changes, thought changes, 

human culture changes, and architecture changes. All with time.  Many times, 

those changes can be mapped through traces of the past. Weathering of a place 

                                                        
11 Sorkin, Michael, and Susanna Sirefman; City University of New York. City 
College. School of Architecture, Urban Design and Landscape Architecture. 
Monacelli Press. 2004. 
12 IBID. 
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or of architecture is all related to change over time. Layers of significant change 

are created that link an existing structure or architectural work directly to the 

region it is located in as well as the place in which it lives. Through the critical 

analysis of the Southwest, a regional understanding can be understood and 

linked to how architects design today. 

 

1.2 - Location and Geology: 

Although the thesis is not a history of Southwest architecture, it is important to 

have some knowledge of the region in order to understand how weathering 

relates directly to regional design, a sense of place, and a sense of belonging. 

The development of the region over time plays a major role in the development 

and transformation of architectural ethics and design in the Southwest, as with 

any region internationally. Being able to situate oneself in the universe is the first 

step to understanding a sense of place and gaining a sense of belonging.  

For the purpose of the thesis, the location and general characteristics of the 

Southwest will be presented, however, the Sonoran Desert of Arizona will be the 

main focus, specifically Tucson and Phoenix. Although many people visualize 

deserts as dry, desolate wastelands, the term actually defines a wide spectrum of 

landscapes, plants, and animal population densities. A concise non-technical 

definition of a desert is a place where water is severely limiting to life most of the 

time. A more precise definition of a desert is a biological community in which 

most of the indigenous plants and animals are adapted to chronic aridity and 
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periodic, extreme droughts, and in which these conditions are necessary to 

maintain the community’s structure.13  

 

The discovery of gold in California fueled a massive westward movement of 

fortune-seekers in 1848. The journey, known as the Old Spanish Trail, required 

overcoming obstacles such as crossing the Mississippi River and the Rocky 

Mountains located in Colorado and is described as, “the longest, crookedest, 

most arduous pack-mule route in the history of America.”14 Arizona consists of 

two geo-regions known as the Colorado Plains to the North and the Basin and 

Range to the South and is land bound by California and Nevada to the West, 

Utah to the North, New Mexico to the East, and Mexico to the South. There are 

four major desert regions located in the Southwest; listed from Northwest to 

Southeast, the Great Basin Desert, the Mojave Desert, the Sonoran Desert, and 

the Chihuahuan Desert. All except the Sonoran Desert, which dominates the 

Tucson and Phoenix areas, have cold Winters, with the Great Basin Desert being 

the coldest of the four. The Sonoran Desert is located near the 30 degrees North 

latitude where dramatic changes in climate and landform occur causing a highly 

diverse environment.  
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The Sonoran Desert as currently defined covers approximately 100,000 square 

miles and includes much of the state of Sonora, Mexico, and most of the 

southern half of Arizona, southeastern California, most of the Baja California 

Peninsula and the islands of the Gulf of California. Its Southern third straddles 

the 30 degrees North latitude and is a horse latitude desert. The rest of it is a rain 

shadow desert. It is lush in comparison to most other deserts. The visually 

dominant elements of the landscape are two life forms that distinguish the 

Sonoran Desert from the other North American Deserts; legume trees and large 

columnar cacti, known as Saguaros. This desert also supports many other life 

forms, encompassing a rich spectrum of some 200 species of plants, over 550 

species of vertebrates, and unknown thousands of invertebrate species that are 

all specific to the place.15  

 

The Sonoran Desert lies in a region of the West called the Basin and Range 

geologic province. This area consists of broad, low-elevation valleys rimmed by 

long, thin, parallel mountain ranges, which extend from northern Mexico across 

much of Arizona, California, Utah, and Nevada, northward to the southern plains 

of Idaho.16 (Phillips 73) Normally dry streams in each valley either connect to a 

major through-flowing river, such as the Gila or Salt rivers, or else drain into a 

valley’s internal low spot where a salt-encrusted playa forms. Topography is an 
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important influence upon the unique climate of the Sonoran Desert, since 

topographic barriers direct, confine, or block moist air masses. The topography 

on the periphery of the Sonoran Desert also defines and affects the desert itself. 

Considerable high lands exist west of the Sonoran Desert in Baja California’s 

Sierra San Pedro Martir and in southern California’s coastal Laguna Mountains 

loosely joined to the imposing Sierra Nevada farther north through the Palm 

Springs region. The backbone rock of this land is cast masses of Cretaceous 

aged granites, 80 to 140 million years old. The Sonoran Desert is bounded to the 

northeast by a mile-high escarpment called the Mogollon Rim, which forms the 

distinctive southern edge of the Colorado Plateau province. The Colorado 

Plateau extends north across Utah and western Colorado and consists of 

sedimentary rocks of diverse are from 30 million to 1,200 years old, exposed 

over a wide area but most famously in the walls of Arizona’s Grand Canyon 

National Park. The eastern edge of the Sonoran Desert in southeastern Arizona 

consists of a honeycomb series of high valleys and mountain ranges, including 

the Pinaleno and Chiricahua Mountains. Mountaintops range from 3,000 feet in 

the west to 10,000 feet in the east. The elevations of valley bottoms range from 

sea level near Yuma to 5,000 feet in southeast Arizona where deserts are 

replaced by grassland valleys. This occurs since rising air cools, annual 

precipitation and wintertime cold extremes intensify to the east, causing the 

desert, with its frost-sensitive plants to gradually give way to grassland.17 The 
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formation of the diverse land and geology of the Sonoran Desert has slowly 

developed over time due to volcanic detachment and is still continuously 

changing.18 (Phillips, 76) 

 

The Sonoran Desert contains a characteristic series of landforms. Sparse 

regional rainfalls tend to lack the force to move sediments very far from the 

mountains. However, rare heavy rains produce torrents of mud, rocks, and 

vegetation that cascade rapidly down steep narrow canyons in the mountains. 

The debris flow spreads out at the fronts of the mountains into cone shaped 

masses called alluvial fans. When neighboring alluvial fans coalesce along a 

mountain front, the resulting landform is known as a bajada. The term bajada is 

generally reserved for those areas where obvious alluvial fans line the mountain 

front while situations where alluvial fans are not so obvious are known as 

piedmont. Beneath the bajada lies an important hidden feature of desert geology 

known as the pediment. Pediments are buried shoulders of mountain rocks that 

shoulders of mountain rocks that extend from the edge of the exposed mountain 

some miles toward the valley center, where they contact the buried Basin and 

Range fault beyond which lies thick valley alluvial composed of gravel, sand, silt, 

and clay. Pediments form as the mountain front is worn back with time by all the 

streams exiting the mountain front then the shoulder is buried by a thin layer of 

gravel as the valley fills with alluvial. Their presence, though invisible, is very 
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important for human development, since the main valley aquifer is confined to the 

centers of the valleys and is often a mile thick. Water wells drilled into the 

pediment often do not yield sufficient water for even a single residence. Isolated 

small hills near mountains composed of exposed rock masses that have not worn 

away are known as inselbergs and are a sure sign of the pediment’s presence. 

Major valleys contain one or more main stream channels that are normally dry. 

Floodplains are strips of flat land adjacent to the channel that in former times 

were subject to flooding. But since the 1890’s, river floods have tended to incise 

and widen the channels so that the floodwaters do not flow out onto the 

floodplains. The 1890’s channel enlargement is part of a regional trend 

throughout the West called, arroyo cutting, likely caused by a combination of 

factors, including increased cattle grazing following development of regional 

railroads in 1882, devegetation of hillsides by the mining industry for mine 

timbers and coke, and a possible climate shift. In the mountains, balanced 

boulders form from certain rock types, such as granite and thickly-layered 

sandstone or volcanic ash. The rocks weather down along cracks or joints and 

tend to from spire shaped rock formations. Rounding happens as corners 

weather faster than the sides. If a horizontal flat set of joints is also present, 

weathering along the base eventually forms a rounded balanced boulder. 

Boulders are often shaken free by earthquakes or uneven weathering.19 The 

diversity of the landscape of the Sonoran Desert reflects the diverse ecology and 
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vegetation specific to the region and requires many unique adaptations for 

survival.  

     

1.3 - Ecology and Vegetation:         

The Sonoran Desert predominantly differs form the other three North American 

deserts in having mild winters. Most of the area rarely experiences frost, and the 

biota are partly tropical in origin. Many of the perennial plants and animals are 

derived from ancestors in the tropical thornscrub to the South and their life cycles 

attuned to the brief Summer rainy season. The Winter rains, when ample, 

support great populations of annuals, which makes up nearly half the species of 

the plants in the Sonoran Desert. Some of the plants and animals are 

opportunistic, growing or reproducing after significant rainfall in any season.  

 

The variety of landscapes found together within any region, and the ways in 

which their biotic communities interact with a shared physical environment forms 

a very diverse ecosystem that is specific to place. The ecology and vegetation 

have adapted over time to cope with the harsh desert climate. Adaptation 

enables indigenous organisms not merely to survive in the Sonoran Desert, but 

to thrive. Specialized adaptations often result in a requirement for the seasonal 

drought and heat. For example, the saguaro is well adapted to its subtropical 

desert habitat and cannot thrive in a rain forest or any other biome, not even a 

colder desert. In these other places it would rot, freeze, or be shaded out by 
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faster growing plants. Many plants in the desert, especially the saguaro grow 

extremely slowly. Aridity is the major environmental factor that creates a desert 

and that is the primary limitation and factor, which desert organisms must adapt 

to. Desert plants survive  the long rainless periods with three main adaptive 

strategies; succulence, drought tolerance, and drought evasion. Each one of 

these is different but effective suite of adaptations for prospering under 

conditions that would likely kill plants from other regions.20 

 

Succulents are often the most picturesque of the desert plants, but it is due to 

their necessary functional adaptations. Succulent plants store water in fleshy 

leaves, stems, and roots in compounds or cells from which it is not easily lost. All 

cacti are succulents, as are non-cactus plants such as agaves, aloes, and 

elephant trees. Succulents must be able to absorb water in large quantities in 

short periods of time in the most unfavorable conditions. Because roots take up 

water by passive diffusion, succulents can absorb water only from soil that is 

wetter than their own moist interiors. Desert soils seldom get wet enough to 

retain surplus moisture for very long. Desert rains are often light and brief, barely 

wetting the top few inches of soil which may dry out after just a day or two in the 

summer heat. To cope with these conditions, nearly all succulents have 

extensive, shallow root systems due to these conditions. For example, a 

saguaro’s root system is just beneath the soil surface and radiates horizontally as 
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far as the plant is tall. The roots of a two-foot-tall cholla cactus can spread as far 

as thirty feet long.21 This is a way for these desert plants to capture as much 

water as possible during the short periods of rain in order to begin the 

conservation of such sparse water.  

 

A succulent must be able to guard its water hoard in a desiccating environment 

and use it as efficiently as possible. The stems and leaves of most desert 

species have waxy cuticles that render them nearly waterproof when the 

stomates are closed. Water is further conserved by reduced surface areas; most 

succulents have few leaves, such as agaves, or no leaves like most cacti, or 

leaves that are deciduous in dry seasons, such as the elephant tree. The water is 

also bound in extracellular mucilages and inulins which are compounds that hold 

tightly onto the water.22 Stored water in an arid environment requires protection 

from thirsty animals as well. Most succulent plants are spiny, bitter, or toxic and 

most often all three. Some unarmed, nontoxic species are restricted to 

inaccessible locations, such as prickly pear that grow on vertical cliffs or within 

the canopies of armored plants. Other plants rely on camouflage by resembling 

the dry stems of the shrubs in which it grows. These adaptations are all 

deterrents that are never completely effective as the desert land animals have 

adapted to these conditions as well. Evolution is a continuous process in which 

some animals develop new inheritable behaviors to avoid spines or new 
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metabolic pathways to neutralize the toxins of certain species. In response, the 

plants are continually improving their defenses as well. This helps the survival of 

the desert plants. Even when desert plants look as if they are dead, they are 

often at a state of equilibrium due to their developed drought tolerance.  

 

Drought-tolerant plants often appear to be dead or dying during the dry seasons. 

They often look like bundles of dry sticks with browning or absent foliage. These 

plants are simply waiting for rain. Drought tolerance or drought dormancy refers 

to desert plants’ ability to withstand desiccation. Many nonsucculent desert plants 

survive months or even years without rain, whereas a typical tomato plant will dry 

and wilt almost immediately if it does not receive an adequate amount of water. 

Drought tolerant plants often shed leaves during dry periods and enter a deep 

dormancy analogous to torpor, which is a drastic lowering of metabolism in 

animals. Dropping leaves reduces the surface area of the plant and thus reduces 

transpiration. Some plants that usually retain their leaves through droughts have 

resinous or waxy coatings that retard water loss, such as the creosote bush.23  

 

The roots of desert shrubs and trees are more extensive than are those of plant 

of the same size in wetter climates. Most exploit the soil at greater depths than 

succulents. The large expanses of exposed ground between plants in deserts are 

usually filled with many root systems. Rooting depths help control opportunities 
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for growth cycles. In contrast to succulents’ shallow root systems that rapidly 

respond to rainfall, a substantial rain is required to wet the deeper root zone of 

shrubs and trees. It takes a few weeks for dormant shrubs such as brittlebrush 

and creosote bush to produce new roots and leaves and resume full metabolic 

activity after a soaking rain. The tradeoff between the two strategies is that once 

the deeper soil is wetted, it stays moist much longer than the surface layer, which 

sustains the growth of shrubs and trees for several weeks. Mesquite trees are 

renowned for having extremely deep roots, reaching nearly 200 feet at full 

growth. However, the riparian mesquite tree is not a drought-tolerating species 

because their roots are in the water table. Most large floodplain mesquite trees 

die if the water table drops below forty feet, while mesquite trees growing away 

from water ways remain short and shrubby. No other desert plant is known for 

having deep roots for survival. Most trees in the desert have root systems that 

are confined to the upper three feet of soil. Few rains penetrate deeper than this, 

and at greater depths there is little oxygen to support root respiration.24 While 

most desert plants have evolved to survive throughout the year through 

succulence and drought tolerance, other plants have evolved to only exist at 

certain times of year through drought evasion.  

 

Along the highways in Arizona, the vegetation is simple, mostly widely-scattered 

creosote bushes. The creosote bush may turn a light green if rain is present and 

                                                        
24 IBID. 



 60 

the ocotillo, which is often a dry brown color, flowers in April. Annual desert 

sunflowers do exist at certain times of year. Desert sunflowers, known as annual 

wildflowers, grow on plants that escape unfavorable conditions by not existing 

during such periods. Annuals complete their life energy into producing seeds with 

almost no metabolism and a great resistance to environmental extremes. Seeds 

wait out adverse environmental conditions, sometimes for decades, and will 

germinate and grow only when specific requirements are met. This is how the 

desert continues to change throughout time. Water scarcity is the most important 

environmental challenge to desert organisms. The aridity allows the sun to shine 

unfiltered through the clear atmosphere continuously from sunrise to sunset. This 

intense solar radiation produces very high summer temperatures, which are 

lethal to non-adapted plants. At night much of the accumulated heat radiates 

through the same clear atmosphere and the temperature drops dramatically. 

Daily fluctuations of 40 degrees F are not uncommon when the humidity is very 

low. These are the major ways in which desert vegetation is required to adapt.25 

The leaf or stem color, orientation, and self-shading are more ways in which 

desert plants adapt to the intense light and heat.  
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1.4 - Water: 

The Sonoran Desert, like many deserts, is extremely arid and water is only freely 

available for short periods following rain. Generally, deserts receive less than ten 

inches of annual average rainfall. This is in accurate due to the effect of potential 

evapotranspiration, which is the water that would be lost from evaporation and 

transpiration if water were present to evaporate. It is estimated that the potential 

evapotranspiration is approximately sixty percent of the pan evaporation, which is 

the water that evaporates from a wide pan of water exposed to the weather.26 

Pan evaporation varies greatly within a local area depending on slope and 

exposure to wind, so it is applicable to the specific site where it is measured. 

Tucson receives an average of twelve inches of rainfall a year, while the pan 

evaporation is about 100 inches. In other words, the climate of Tucson could 

evaporate eight times more water per year than is supplied by rain, a pan 

evaporation to precipitation ratio of 8:1. An accurate measure of aridity must 

compare rainfall, (P) for precipitation, with potential water loss through 

evaporation and transpiration through the loss of water from leaves. Using the 

sixty percent estimate for the potential evapotranspiration (PET), Tucson’s PET/P 

ratio is 4.3. Climatologists classify areas with ratios higher than 3.0 as semiarid. 

This moisture deficit presents a significant challenge to the biota, but is not large 

compared to that of hyperarid deserts such as that around Yuma, Arizona which 

has a PET/P ratio of 30, and the interior of the Sahara Desert which has a PET/P 
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ratio of 600.27 Though desert plants and animals must cope with scarce water, 

the common perception that they are struggling to survive is inaccurate. The 

native biota are adapted to and usually thrive under these conditions and most of 

them require an arid environment for survival.  

 

Generally speaking, the Sonoran Desert averages only three to fifteen inches of 

rain per year. In the Arizona Upland subdivision, rain falls about equally in two 

distinct rainy seasons, a winter one in December and January and a summer one 

in July through September. On the other hand, May and June are the hottest and 

driest months. Rainfall in the Sonoran Desert is infrequent and undependable. 

The most salient feature of rainfall is not so much its rarity, but its variability and 

capriciousness for it does not fall in even patterns. Because the Sonoran desert 

is surrounded by mountains that keep that rain away for much of the year, the 

climate in the valleys remain dry and hot. The rain that does reach the desert 

floor in a summer thunderstorm typically does so with great vigor. Although the 

dry desert can absorb substantial amounts of water, much of the rain rolls off the 

hard-baked ground. Sheets of water wash across the land, filling arroyos and 

riverbeds in minutes, the flow carrying along sand, rocks, and plants carving new 

stream channels and eroding stream banks. The land of the desert weathers and 

changes invariably with time in extreme ways. The runoff is a critical resource for 

desert life, whether it is providing a temporary pool for a desert plant, a cool 
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source of groundwater recharge for urban desert dwellers, or irrigation for a 

Tohono O’odham crop field. Desert plants and people move and live at a slower 

rate do to the dryness and heat, but are also very patient in the way they have 

adapted to wait, utilize, and celebrate the rain when it does occur. The variability 

of rainfall is reflected in reproductive cycles. Many desert plants and animals do 

not automatically attempt to reproduce every year, but wait until sufficient rain 

has fallen to make the investment of energy worthwhile.28 That is why water has 

proven to the driving factor of desert living and adaptation. A sustainable way of 

living and thinking about water in the desert is necessary to ensure a longer 

survival rate of life in the desert. This generates a land ethic that is progressively 

becoming more responsible for the architectural design in the desert region.  

 

Water is the lifeblood of the Sonoran Desert. The rain falls in the mountains and 

foothills and washes down the canyons to the alluvial valleys and aquifers 

sustain the riparian areas of the Sonoran Desert. The drainage patterns of the 

Tucson Basin is an infinitely diverse system of hydraulic geometries consisting of 

deep mountain canyons, shallow foothill arroyos, and broad valley washes, 

further exhibiting the typical wave patterns of horizontal meanders and vertical 

ponds. Excessive pumping of water for agriculture, industry and human 

consumption in urban areas has lowered the water table below the native plants 

root zone. Cottonwood and willow forests that once lined the riparian corridors of 
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the Sonoran Desert, including the Salt, Gila, Santa Cruz, and Rillito rivers are 

now lost or slowly disappearing. The aquifer underlying central Tucson has fallen 

more than 200 feet in the last fifty years. To supplement the deficiency, water 

from the Colorado River basin, several miles north, has been diverted south by 

enormous water transportation infrastructure of the Central Arizona Project. 

Pumping fossil groundwater and importing water from other regions has delayed 

the inevitable need that people migrating into the desert have to moderate their 

habits of limitless consumption. They continue to reproduce the world that they 

have fled.29 An ethical lesson can be learned and is presented by Joseph Wood 

Krutch’s experience in the desert. “The desert is conservative, not radical. It 

encourages the heroism and endurance, not that of conquest. The desert is the 

last frontier, a frontier that cannot be crossed. It brings man up against his 

limitations. There is no shortage of water in the desert, but exactly the right 

amount, a perfect ratio of water to rock, of water to sand, insuring that wide free 

open generous spacing among plants and animals, homes and towns and cities, 

which makes the arid West so different from any other parts of the nation. There 

is no lack of water in the desert, unless you try to establish a city where no city 

should be.30 
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1.5 - Climate and Phenomenology:  

The low rainfall typical of deserts is more easily understood with a better 

understanding about the basics of global climate. Atmospheric thermodynamics 

is a complicated field, but there are basic rules to follow that are simple to 

understand. First, hot air rises and cool air sinks. Second, rising air expands and 

cools, while sinking air compresses and becomes warmer. Third, warmer air can 

hold more water vapor than cooler air. These three natural phenomena plus the 

sun’s heat determine where rain falls on the planet.31 The sun shines almost 

vertically on the equatorial belt year round, but it shines on the polar regions at a 

shallow angle and only in the summer of each respective pole. The sun’s light 

and heat is less concentrated at higher latitudes. In addition, at the equator the 

sunlight travels straight down through the atmosphere, but near the poles it 

travels through much more air where more of the light is reflected, absorbed, or 

scattered and less reaches the ground. This is why the equator is so hot. 

Because of the great quantity of heat delivered to the equatorial belt, it is a zone 

of warm, rising air. It absorbs much water vapor from the oceans and land 

vegetation. As this air rises it cools and eventually reaches saturation, also 

known as dewpoint temperature, and water vapor condenses into clouds and 

often falls as rain. So the equatorial region is both hot and wet.  
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The equatorial air rises, then spreads horizontally at high elevations to the North 

and South and eventually the newly cooled air sinks and flows along the surface 

to replace the rising air at the equator, forming a circulation cell. It tends to sink at 

about 30 degrees North and 30 degrees South latitude, known as the horse 

latitudes. As the air sinks it warms by compression, and because there is no 

source of evaporating water, it becomes drier with increasing temperature. Not 

only can sinking air not produce rain, but when it reaches the ground it absorbs 

water from the soil and vegetation, creating even more arid conditions. The horse 

latitude zones of sinking air are not continuous belts.32 (Phillips, 11) The 

combination of the Earth’s rotation and the interaction between land masses and 

oceans creates stable high pressure zones, known as sinking air, over the 

oceans west of the continents. The resulting aridity is reinforced by the cold 

ocean currents that also occur on western coasts. The cold water further inhibits 

the potential for rising air currents that are necessary to make rain. On the West 

edge of every large land mass there is a hyperarid area near 30 degrees North 

and South latitude called a horse latitude desert. Despite the proximity to the 

oceans, the high pressure zone is so strong over the Atacama and Sahara 

deserts that decades may pass without rain.33 

 

Deserts are also caused by rain shadow effects wherever there are mountains 

and prevailing winds. Where wind encounters a mountain, it is forced up and 
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over. As it rises, it cools and drops most of its moisture on the windward slope. 

On the leeward side it descends, warms, and dries. At latitudes that have a 

prevailing wind direction, rain shadow deserts are created on mountains’ lee 

sides. Aridity is the primary attribute of deserts, but it also generates several 

other characteristics of deserts. In addition to being meager, desert precipitation 

is also highly variable and unpredictable. The more arid the desert, the more 

variable is its rainfall. The average annual precipitation is a poor predictor of the 

rainfall in a given year. It is common for deserts to go through seasons of drought 

where no rainfall is received at all. Likewise, it is also possible for deserts to 

receive two to three times their annual rainfall in one year.  

 

Deserts temperatures vary widely both daily and seasonally. The dry, transparent 

air and cloudless skies transmit maximal solar energy to the ground where much 

of it is absorbed and converted to heat and the temperature dramatically rises. At 

night the same conditions permit most of this heat to be radiated to the sky, and 

the temperature plummets. Water vapor, either as humidity or cloud cover, 

reflects infrared heat and slows heat loss. Daily temperature variation can be 

more than 50 degrees F. The same conditions create a great seasonal 

fluctuation as well. High elevation deserts have 100 degree F days in the 

Summer and can experience nights below 0 degrees F in the Winter. Besides the 

heat it creates, the intense sunlight in arid lands is itself a challenge. The 

ultraviolet radiation can damage animals’ retinas, cause skin cancer, and destroy 
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vital molecules such as chlorophyll. Desert organisms as well as local 

architectural building cultures have evolved a variety of adaptations to avoid 

getting too much sun. Many of the architects today study the adaptations of 

desert animals and vegetation to begin to utilize and create alternative ways to 

build and dwell in arid desert conditions.34 

 

The amount and seasonality of rainfall are defining characteristics of the Sonoran 

Desert. Much of the area has a bi-seasonal rainfall pattern, even though the rainy 

season days are normally sunny. From December to March frontal storms 

originating in the North Pacific occasionally bring widespread, gentle rain to the 

Northwestern two-thirds of the desert area. From July to mid-September, the 

Summer monsoon brings surges of wet tropical air and localized deluges in the 

form of violent thunderstorms to the Southeastern two-thirds of the desert area. 

The two distinct characters of the two types of rainfall have caused Sonoran 

residents have different Spanish terms for them. The Winter rains are known as 

equipatas, derived from the Yaqui-Mayo word for rain, and the Summer rains are 

known as las agues, which means the waters in Spanish.35 

 

The seasons can vary year to year, but the average temperatures, relative 

humidity, and normal rainfall as well as changes in flora and fauna can be 

categorized per month typically as follows. 
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Winter 

December: 

Average High: 65°F (18.3°C) 

Average Low: 39°F (3.9°C) 

Relative humidity at 5 am: 61% 

Relative humidity at 5 pm: 34% 

Normal rainfall: .94” 

 

January: 

Average High: 64°F (17.8°C) 

Average Low: 38°F (3.3°C) 

Relative humidity at 5 am: 62% 

Relative humidity at 5 pm: 32% 

Normal rainfall: .86” 

Normal snowfall: .31” 

 

February: 

Average High: 67.5°F (19.7°C) 

Average Low: 40.2°F (4.6°C) 

Relative humidity at 5 am: 59% 

Relative humidity at 5 pm: 27% 

Normal rainfall: .63” 
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Spring 

March: 

Average High: 71.9°F (22.2°C) 

Average Low: 43.8°F (6.6°C) 

Relative humidity at 5 am: 53% 

Relative humidity at 5 pm: 23% 

Normal rainfall: .71” 

 

April: 

Average High: 80.5°F (26.9°C) 

Average Low: 50.1°F (10.1°C) 

Relative humidity at 5 am: 42% 

Relative humidity at 5 pm: 16% 

Normal rainfall: .31” 

 

Foresummer Drought 

May: 

Average High: 88.8°F (31.6°C) 

Average Low: 57.4°F (14.1°C) 

Relative humidity at 5 am: 34% 

Relative humidity at 5 pm: 13% 

Normal rainfall: .15” 
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June: 

Average High: 98.5°F (36.9°C) 

Average Low: 67.3°F (19.6°C) 

Relative humidity at 5 am: 32% 

Relative humidity at 5 pm: 13% 

Normal rainfall: .24” 

 

Summer Monsoon 

July: 

Average High: 98.4°F (36.9°C) 

Average Low: 73.6°F (23.1°C) 

Relative humidity at 5 am: 57% 

Relative humidity at 5 pm: 28% 

Normal rainfall: 2.54” 

 

August: 

Average High: 96.2°F (35.7°C) 

Average Low: 72°F (22.2°C) 

Relative humidity at 5 am: 65% 

Relative humidity at 5 pm: 33% 

Normal rainfall: 2.03” 
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September: 

Average High: 93.5°F (34.2°C) 

Average Low: 67.3°F (19.6°C) 

Relative humidity at 5 am: 55% 

Relative humidity at 5 pm: 27% 

Normal rainfall: 1.34” 

 

Fall 

October: 

Average High: 84.1°F (28.9°C) 

Average Low: 56.5°F (13.6°C) 

Relative humidity at 5 am: 53% 

Relative humidity at 5 pm: 25% 

Normal rainfall: .79” 

 

November: 

Average High: 72.5°F (22.5°C) 

Average Low: 45.2°F (7.2°C) 

Relative humidity at 5 am: 54% 

Relative humidity at 5 pm: 28% 

Normal rainfall: .59” 

 



 73 

As a summary, December is a mild month, with mostly cool but sunny days and 

only a few nights dropping below freezing, and possibly a few days of light winter 

rains. In January, the Sonoran Desert will experience freezing temperatures half 

a dozen times, while the mountains will freeze nearly every night at higher 

elevations and a foot of snow may fall. These days are mostly clear and 

pleasant, ranging from cool to warm; sometimes cold rains will arrive from the 

Northwest. Winder begins to loosen in February with only a couple of nights 

dropping below freezing. Warm days of up to 80 degrees F are possible toward 

the end of the month, however, cold days are more probable. Spring begins in 

March with warm and sunny days and cool nights. The warmer days begin to 

melt the snow on the mountain-tops which begin to fill the creeks and water is 

most often celebrated. Many animals begin to breed and the local flora begins to 

flourish. Dryness begins to settle with a few days of light rain begins in April. 

Spring weather arrives in the mountains. May most often receives the first day of 

over 100 degrees F. Most days are clear, dry, and hot. Many animals, including 

humans, begin to retreat to the mountains, where balmy days and cold nights 

occur. June is famously hot and dry with many days over 100 degrees F and can 

reach as high as 115 degrees F. There is also often not a drop of moisture at this 

time, however, the mountains will remain relatively cool. Summer rain arrives in 

July bringing relief from the hot and dry days of May and June. Locally these 

rains are known as monsoons, which is a slight misnomer since the term refers 

to a seasonal shift in winds, bringing wet and dry periods to a region. Creeks fill 
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again and a second springtime begins with the abundance of rain. Summer rains 

continue throughout August with dramatic lightning and thunderstorms. 

Temperatures remain high, although they are a little less hot than in July.36 

Mornings tend to be clear, while the storms build and break sometime after noon. 

Rains continue in the first few days of September, but they end by the end of the 

month and it seems as if it is May again, hot and dry. Fall may begin to creep into 

mountain canyons and the higher elevations as nighttime temperatures drop 

closer and closer to freezing. Summer hangs on with warm and hot days but cool 

nights in October. It can freeze and most likely snow in the higher elevations. 

Some years might see unseasonable heavy rains although it is uncommon. 

Balmy weather finally begins to settle in November while winter grips the 

mountains. The weather remains dry, however, storms from the Northwest may 

bring cold, even freezing temperatures toward the end of the month.37 The 

unique climate and phenomenological aspects of the Sonoran Desert has been a 

major factor in the development of a Southwest regional architectural design 

initiative, especially in Phoenix and Tucson. 
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1.6 - Southwest Regional Initiative:  

The work of modern architecture located in Arizona begins to answer the 

question of, what makes architecture particular? “The possibility of building 

anything anywhere is architecture’s greatest crisis and challenge. Fear of the 

homogenizing reach of globalization leads to a search for local architectures – 

the contemporary rethinking of place. The role of the profession in the production 

of such styles of authenticity is under tremendous attack from the cultural 

command and control system of global capital.”38 In the American Southwest, 

especially Arizona, the incorporation of innovative ideas that are generated from 

general regional principles has begun to address this question regarding 

particular architecture. Particular architecture begins to address regional 

concerns, which is a main driving force of many modern designs constructed 

today. The Southwest regional initiative, also more commonly known as the 

Arizona School of Architecture, is rapidly defining a modern architectural identity 

and role for design in the American Southwest.  

 

Although there is a reverence for traditional architecture in the works of regional 

modern architects, a new identity is being generated to produce work that is 

mainly about the relation to its place as well as the expression of the construction 

                                                        
38 Sorkin, Michael, and Susanna Sirefman. Whereabouts: New Architecture with  
 Local Identities. City University of New York. City College. School of  
 Architecture, Urban Design and Landscape Architecture. Monacelli Press.  
 2004. 
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process. This new way of thinking and practicing in the Southwest serves as a 

link to the past, not only through the progressive and traditional construction 

processes, but also through the intentionality, allowance, and acceptance of 

natural environmental weathering of the exposed exterior materials. There are 

different ways in which weathering is treated in regards to design among the 

different architects, as expressed in their work. Some architects, such as Will 

Bruder and Richard + Bauer, allow for weathering in a very particular and 

cosmetic fashion. As displayed by the Burton Barr Library in Phoenix, AZ and the 

Meinel Optical Science Expansion in Tucson, AZ, they design for weathering 

through the use of less permanent rain-screen cladding systems. The natural 

materials, copper in both cases, are designed to be exposed to the exterior 

natural elements over time. However, the cladding is attached to the structure 

with galvanized steel screws and neoprene gaskets. This allows for the panels to 

be easily removed if ever necessary. Although, there is little to no maintenance to 

these panels because they are designed to weather, they can be easily replaced 

if the weathering conditions become too severe. Also, the weathering process 

over time will never be detrimental to the core structure of the building, as that is 

protected from the elements and will not weather as greatly due to the external 

conditions. This is a different weathering design technique than what is 

considered by other American Southwest modern architects. 
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Other architecture practices, such as Jones Studio, treat weathering in a way that 

seems to be more accepting to the reality of weathering. It is known throughout 

architectural practices that weathering occurs inevitably and causes deterioration 

to exposed building materials. However, Jones Studio has embraced this fact in 

their design of the CALA Expansion in Tucson, AZ by allowing the exposed 

structural members and details to be left exposed to the natural environmental 

elements. At first sight, it may seem as if it is not a good decision with regards to 

the lifespan of the structure, which leads to life safety issues over time. Since the 

initial completion of the building, the materials have oxidized and gained a heavy 

patina full of layers of dirt and rust. The exposed structural steel and corrugated 

steel panels have rusted and stained the concrete in which it touches, creating 

various natural weathering patterns on the exterior surfaces. The weathering 

provides the building with a sense of identity and regional character, but there is 

some concern regarding the lifespan of such deterioration to the materials as 

time goes on. There is a lot of risk involved with designing with an acceptance 

and tolerance for weathering. Jones Studio was able to take that risk and create 

a regional work that expresses what many regional architects strive for in their 

work, a particular architecture that is expressive of its place and region.  
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1.7 - Tradition and Identity:  

Most often, climate defines regions and cultures, which then affects the 

architecture and building culture at places it within the global context. Through 

tradition there is a general sense of a shared relationship with the natural 

environment that has been most concerned with the finitude of resources and a 

generalized love for the planet. Sustainability is a key issue that has been carried 

through the centuries of architecture. The demands of the land are equally as 

important as the demands humans have on architecture and construction. In a 

way, architecture weathers and changes with time, just as the exposed materials 

do of an individual building over the time of a day. Cultures and mentalities 

change, transform, regress, and progress with time. Same goes for the way of 

thinking about architecture as it relates to a specific region. The American 

Southwest region has a long history of architecture that relates and was created 

directly from its relation to the land and natural phenomena.  

 

Material honesty has been a key part of desert architecture from the beginning of 

architecture and building. Materials were exposed and had to survive through 

harsh dry conditions with the few occurrences of heavy wet conditions throughout 

the years. “The immense emptiness of desert landscapes, such as the African 

and Australian sand deserts or the all-white expanses of snow above the Polar 

Circle, radiate a strange appeal and emotional power. These settings erase the 

traces of man and evoke an experience of timelessness. The total absence of 
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vegetation exposes the naked skin of the earth and turns the landscape into a 

tactile and muscular experience. Landscape becomes an extension of the human 

skin. The Sonoran Desert of the American Southwest is a landscape of hidden 

drama. Its scarred and cracked soil is scorched by the merciless desert sun and 

eroded by the attacks of desert rain. Its plants exhibit spectacular strategies for 

collecting and preserving water and even more striking means of defending the 

acquired stock of this basic substance of life. The life forms adapted to the 

conditions of the Sonoran Desert project an intriguing combination of aggression 

and beauty; the devices of defense and strategies of procreation turn into 

dazzling fireworks of color and form.”39 As stated by Juhani Pallasmaa in 

reference to modern regional architect, Rick Joy, describes the special attributes 

of the Sonoran Desert environment that has inspired the work of many architects 

in the region. There is a direct correlation to how geology and ecology has 

formed over time to how architecture in the Southwest is being considered. 

Weathering is a key aspect of any place. The difference is in how it weathers 

over time given the natural attributes of the region and location. By looking into 

the past and considering the present, an architecture can be developed that will 

continue to weather into the future. Although a certain aesthetic beauty exists 

with weathered materials through the natural patinas of time, the poetry of 

construction and link to the past is what mainly affects the experience of the 

                                                        
39 Joy, Rick. Rick Joy: Desert Works. Chicago: Graham Foundation for Advanced 
Studies in the Fine Arts. New York: Princeton Architectural Press, 2002. 
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place and creates a specific identity that can be linked to its tradition of 

architecture and building craft.  

 

Modern uses of materiality and innovative construction processes were initially 

generated by Frank Lloyd Wright with his design of his Winter home, Taliesin 

West, in Phoenix, Arizona. Certain aspects of Wright’s desert architecture, such 

as the use of thick walls that seem like protrusions of earth itself, the horizontality 

that defines a datum line for the reading of the undulations and rhythms of a 

landscape, as well as the juxtaposition of weight and lightness, opacity and 

transparency, can still be felt as distant tremors in modern architectural work in 

the American Southwest. Modern architects, such as Rick Joy, often separate 

from the predecessors by constituting ongoing dialects of modernity through the 

perpetual process of questioning the accepted views of reality and the cultural 

conventions.40 During the past few decades, the design professions have 

distanced themselves from materials and processes of making; architects have 

become mere design specialists who are engaged in construction through the 

processes of intellectualization, conceptualization, and formalization. At the same 

time, construction has become increasingly geared to the methods, capabilities, 

which are often limited, choices, and economic objectives of contractors. These 

disappointing developments, coupled with the general conservatism of the 

architects’ clientele, have given rise to a number of design-build practices in the 

                                                        
40 IBID. 
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American Southwest region.41 It is the task of the architect to maintain and 

progress the regional identity of a place. Weathering is an example of a design 

technique commonly used to link modern architectural works to the past while 

maintaining a sense of place and belonging. Many existing buildings in the 

Southwest have deteriorated to a state of ruins due to the severe amount of heat 

and seasoned rainfall patterns. The issue of maintenance becomes an issue 

surrounding the notion of natural weathering as it relates to maintaining a 

regional identity and staying true to the tradition of a specific place. This issue 

can be analyzed by taking a look into the material history of the Southwest, 

mainly focusing on Arizona, and how these issues have been resolved in the 

past, as well as how we deal with them in the present and future in hope to 

maintain a regional identity and a sense of belonging.  

 

The history of materials in the architecture of Arizona has depended directly from 

the cultural and economic history of Arizona itself in all periods of time. Early in 

its history, Spanish colonization extended from Mexico into southern Arizona in 

the eighteenth century, but little survived more than a few generations. Forms 

and techniques of the first colonial architecture in Arizona was imported while the 

materials were almost entirely of local origin. Native forms and the use of native 

materials continued through the first colonial period uninterruptedly, as evident in 

the modern regional architectural designs still be constructed today. 

                                                        
41 IBID. 
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Transportation, then and now, was one of the principle factors determining the 

material character. Before the building of the railroads, Arizona was linked 

physically to northern Mexico until the transcontinental railroad was built which 

connected Arizona to San Francisco and Albuquerque in 1883. The southern 

route connecting Los Angeles and El Paso was constructed in 1884.42  

 

Throughout the beginning of Arizona’s first colonization, buildings made of local 

materials and reflecting either colonial Spanish or native pueblo influence, or 

both. Continued to be built. Despite the superior responsiveness of the older 

works, new forms and attitudes regarding architecture were created. Although 

native materials were used at first out of necessity, the new colonists removed 

them as soon as rail transport was made feasible. Building materials were then 

imported from other parts of the country and used to resemble the architecture 

most known in other regions. The earliest structures erected in southern Arizona 

by the colonists were mainly huts with walls of mud and roofs of sticks. This 

continued as a precedent as more and more buildings were designed throughout 

the second colonial period, when the influence of California had its affect on 

Arizona architecture. Adobe brick and concrete masonry began to have a larger 

integral part of building construction during this time. Adobe, however, was 

eventually replaced by local baked, clay brick and stone. Original timbers were 

                                                        
42 Boyle, Bernard Michael. Materials in the Architecture of Arizona, 1870-1920. 

Tempe, Arizona: College of Architecture, Arizona State University. 
Architecture Foundation Historical Publicaitons, 1976. (TH24A7.B6) 
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also later replaced with new iron materials and sheets of iron were introduced to 

the construction of buildings as well. Sheet metal and iron work was originally 

restricted in the Territorial buildings, which is why they are rarely seen in older 

structures except for small uses on shop fronts. Prior to the late nineteenth 

century, traditional construction techniques and materials predominated the 

architecture of the American Southwest.  

 

Building design and construction in the Southwest can be considered as being 

very modest, both physically and aesthetically, when compared to the standards 

being set in the rest of America at the time. Most of this is due to the fact that 

architecture and its materials early in the history of Arizona could be categorized 

as being a borrowed act. However, borrowing from the past creates tradition. 

Tradition and ritual then generates an identity. No matter where the identity 

originated from for the architectural expression in the Southwest, it is exactly 

what it is because of where and how it was developed over time.  
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Figure 1.1 – Gates Pass, Tucson, Arizona 
 
 

 
Figure 1.2 – Catalina Mountains, Tucson, 
Arizona 
 
 

 
Figure 1.3 – Sunset at Gates Pass, Tucson, 
Arizona 
 
 

 
Figure 1.4 – Decaying Cacti, Tucson, 
Arizona 
 

 
Figure 1.5 – View West from A-Mountain, 
Tucson, Arizona 
 
 

 
Figure 1.6 – Downtown, Tucson, Arizona 
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Figure 1.7 – Gates Pass, Tucson, Arizona 
 
 

 
Figure 1.8 – Catalina Mountains, Tucson, 
Arizona 
 

 
Figure 1.9 – Gates Pass, Tucson, Arizona 

 
Figure 1.10 – Gates Pass, Tucson, Arizona 
 
 

 
Figure 1.11 – Gates Pass, Tucson, Arizona 
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2. WEATHERING + QUALITY 

2.1 - Introduction:  

Architecture enables the perception of the passing of time. Presently, the 

continuous growth and innovation of regional architectural modernism in Arizona 

is advancing the knowledge of weathering as an intentional design decision that 

links the continuity of time. “The timeless task of architecture is to create 

embodied and lived existential metaphors that concretize and structure our being 

in the world. Architecture reflects, materializes and eternalizes ideas and images 

of ideal life. Buildings and towns enable us to structure, understand and 

remember who we are. Architecture enables us to perceive and understand 

dialects of permanence and change, to settle ourselves in the world, and to place 

ourselves in the continuum of culture and time.”43 This view of modernity has a 

rootedness in the culture and society creating a new meaning of place through 

the choice and implementation of building materials. There is a certain quality 

that is reached when materials are designed and allowed to age and weather 

that directly correlates to its place in this world. Many architects of the American 

Southwest describe their work as having a weathered quality. What exactly does 

this mean? Weathering is earned, not created. In order to maintain the truth and 

purity of architecture as a regional identity, weathering cannot act as an implied 

or applied element within the expression as a whole. It is an integral part of the 

                                                        
43 Pallasmaa, Juhani. The Eyes of the Skin: Architecture and the Senses. Great 
Britain: The Wiley Academy, 2005.  
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construction process and lifetime of a piece of regional architecture. Just as 

natural materials are commonly exposed for their textural and tactile quality, and 

how structural elements and details are expressed to describe the construction 

process, the natural weathering of materials provides evidence to the past that 

form in layers over time creating an identity that is specific to the region.  

 

Different types of weathering exist, just as do different agents of weathering. 

Each reacts differently and has a different outcome depending on the material 

size, shape, form, type, composition, and orientation. Just as details can be 

designed to inhibit the natural causes of weathering, details can also be 

considered as an integral part of the weathering process and be incorporated to 

enhance or give direction to the natural weathering patterns that will form over 

time when left exposed to the elements. Each resultant pattern can be realized in 

the design process with early considerations for the specific site and place of the 

work. Material choice and material assemblage are key to the type of weathering 

that will occur. The type of weathering that is desired can then affect the overall 

interactive experience of the work. Weathering is very much an interactive part of 

architecture, in any region. Not only does the visual perception of the building 

change and transform throughout its lifetime, but the way in which it is 

experienced by its users and how it relates to its surrounding environment will 

change and grow as well.  
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Emotional attachment plays a role in any work where users gain personal 

memory in a given place. They gain a sense of belonging in a place, which was 

at one point in their lives, foreign. Weathering enhances those emotions and 

helps generate a strong sense of belonging in a built environment within the 

larger scope of nature. Discovering ones self and reality of existence through 

architecture is common due to the fact that it is a major part of daily life. Care and 

pride should be taken into designing regional architecture that provides its 

inhabitants with the sense that they belong in the place in which they live; that 

they are a part of a growing and ever-changing existence full of memories and 

dreams. It is the role of natural architectural weathering that can help induce and 

maintain this experiential quality of time and place.  

 

2.2 - Types of Weathering: 

Weathering is simply the physical and/or chemical breakdown of a material. It 

involves processes that are specific to the region in which a material is placed 

and its level of exposure to the natural elements and environmental conditions. 

All natural and manmade materials weather over time, and will eventually slowly 

dissolve. There are three basic types of weathering. Mechanical/physical 

weathering, chemical weathering, and biological weathering. These types of 

weathering are most commonly defined as they related to geology and the 

understanding of rock fractures and weathering within the landscape over time. 

However, for the purposes of the thesis, the types will be discussed in regards to 
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architectural building materials and material assemblages as part of the 

construction and design process.  

 

Physical/Mechanical weathering occurs when the physical composition, 

performance, and appearance is altered through changes due to stress in a 

material’s structural integrity. An example of physical/mechanical weathering is a 

crack in a site-cast concrete foundation or wall assembly. Common physical 

processes that cause deterioration and erosion include; frost action, wetting and 

drying patterns, interaction with plants and animals, and loss of soil. Frost action, 

also known as ice wedging, is a process that is detrimental to materials purely 

due to the expansive properties of water when it freezes. Water takes up about 

10% more space when it freezes. Although, it does not freeze more than a few 

days out of the year in the Sonoran Desert, this is a common form of 

physical/mechanical weathering and is most often the most severe. Water is 

often held in the cracks of rock, earth, concrete, and other porous materials, 

which then wedges the materials apart when it is frozen. Repeated wetting and 

drying is effects the breaking up of materials as well, and is very common in 

Tucson, Arizona due to the two major rain seasons and a high temperature 

Summer season. Action of plants and animals also effect the 

physical/mechanical weathering of materials, mostly through lichens and mosses 

that grow on materials and root tiny spores into crevices of porous materials 

causing them to eventually crack and deteriorate over time. Loss of soil pertains 
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to the foundation settlement conditions, which is a common form of weathering 

when works are sited near arroyos, or washes, where water can cause 

undermining of soil conditions.44 Most often, the physical/mechanical weathering 

processes cause patterns that are inevitable and unpredictable on the surfaces 

and structural integrity of materials that also effect the experience of the 

architecture over time and help present a sense of place and regional identity 

due to the interaction with local conditions.  

 

Chemical weathering, also known as decomposition, takes place when a 

material’s mineral/chemical composition is changed due to interaction with 

different elements and substances. Water and water vapor are major agents of 

chemical weathering and is the most common form of weathering to architectural 

materials that are exposed to the atmospheric conditions. The two processes of 

physical/mechanical weathering and chemical weathering seldom occur alone. 

Since water and water vapor is present in the air everywhere that means that 

chemical weathering occurs everywhere, which then triggers the 

physical/mechanical weathering processes of a given material. Chemical 

weathering also produces similar patterns of weathering as physical/mechanical 

weathering, but due to different processes. The chemical composition and 

mineral makeup of a material is effected through chemical weathering. It is 
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commonly associated with metal materials, such as steel and copper. The 

oxidation of these materials due to chemicals in the natural atmosphere has 

began to be more and ore recognized as a regional identification to the 

Southwest region. Chemical weathering occurs most commonly at high 

temperatures and at relatively low moisture levels as the surface conditions 

weather at a faster rate than in other regional conditions where temperatures are 

not as high as in the Southwest. This could be a possibility to why oxidation of 

steel and copper have become so renowned in Tucson and Phoenix, due to the 

high temperatures and low moisture levels. If this is the case, then weathering as 

a means of architectural design is, in fact, in direct relation to its place in the 

American Southwest. Chemical weathering results mainly from the action of 

rainwater, oxygen, carbon dioxide, and acids of plant decay. The chemical 

reaction of water with other substances is known as, hydrolysis. The chemical 

reaction of oxygen with other substances is known as, oxidation. Because carbon 

dioxide dissolves easily in water, it forms a weak acid called carbonic acid, which 

is similar to that found in carbonated drinks, and it can attack common minerals 

and other chemicals that compose certain building materials.45 Different 

appearances can be achieved through the allowance of chemical weathering 

prior to construction by applying specific chemicals to the surface of materials, or 

after construction through natural weathering due to atmospheric exposure.  
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Biological weathering includes weathering processes involving plants, animals, 

and humans. It is a type of weathering that is basically a combination of 

physical/mechanical weathering and chemical weathering processes. The 

actions of plants and animals in interaction with buildings and building materials 

cause certain results of weathering patterns that are both visual as well as 

deteriorative to the structure and chemical composition of materials. Results of 

biological weathering are formed through activities of living organisms, for 

example, the growth of roots or burrowing of animals. Tree roots are probably the 

most significant agents of biological weathering, as they are capable of 

separating materials through the growth of cracks, fractures, and joints.46 A 

number of plants and animals may create chemical weathering through the 

release of acidic compounds, such as moss and fungi, although moss is not a 

common form of biological weathering in the Sonoran Desert due to its regionally 

dry and hot climatic conditions. If moss exists in the desert, it is most commonly 

associated with rainwater collection systems or landscape water features, where 

there is much water collected for long periods of time. Another common form of 

biological weathering is the release of chelating compounds, which occurs when 

plants produce chemicals that can break down materials such as aluminum and 

iron. Decaying remains of dead plants in the soil may also form organic acids 

which can cause and initiate chemical weathering when dissolved in water. 

These conditions can be desired as an architect designing for the allowance and 
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integration of weathering and certain plants and fungi can be applied to material 

surfaces to yield different appearances over time. Human biological weathering 

effects the emotional component of the experience of architecture as it is most 

closely related to use over time. Memories of the past are formed as a 

palimpsest of natural oils and chemicals on materials that are touched often. This 

most commonly occurs at door handles and railings, which relates to Peter 

Zumthor’s concept of how to touch a building. The experience of the architecture 

dramatically changes through time with the allowance of human biological 

weathering as it directly links the user to the past in a tactile and emotional 

manner.  

 

One can begin to better understand the place and history of an architectural work 

when coming into direct contact with physical/mechanical weathering, chemical 

weathering, and biological weathering which all relates to where one is in time. 

This notion of weathering and understanding time and place results in a certain 

quality that creates a strong sense of belonging through personal experiences 

and introduces a new way of thinking about architectural weathering. 
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2.3 - Time and Quality: 

The essential primitive values of architecture are engrained in the quality in which 

regional modern architecture is designed today. “A system has this quality when 

it is at one with itself; it lacks it when it is divided. It has it when it is true to its own 

inner forces; lacks it when it is untrue to its own inner forces. It has it when it is at 

peace with itself; it lacks it when it is at war with itself. You already know this 

quality. The feeling for it is the most primitive feeling which an animal or a man 

can have. The feeling for it is as primitive as the feeling for our own well-being, 

for our health, as primitive as the intuition which tells us when something is false 

or true.”47 Through the allowance and expression of weathering, a connection 

can be made and experienced through the built environment that divulges a 

better understanding of time as it is related to the human body and nature.  

 

Weathering, time, place, and meaning transform the design intent of an 

architectural work to where a critical analysis of reality is achieved. Everything 

that ‘ought to be’ grows naturally from ‘what it is’. The dissemination of the truth 

of existence is expressed directly through the construction of the exterior 

surfaces of regional modern architecture in Arizona. Materials commonly used in 

Arizona throughout its history, such as rammed earth/masonry, concrete, 

structural steel, wood, and glass, inherently weather at different rates specific to 

                                                        
47 Alexander, Christopher. The Timeless Way of Building. New York: Oxford  
University Press, 1979. (NA2500.A45) 
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the region. Considering weathering at different scales can result in a more 

meaningful regional experience when designing for the interaction and 

integration of different material joint assemblages and detail connections. The 

weathering of an architectural work can be predicted early in the design phase 

when considering the weathering nature of the region in which it is placed, 

however, the end result will still reach an unpredictable character. “This is the 

character of nature. But its fluidity, its roughness, its irregularity, will not be true, 

unless it is made in the knowledge that it is going to die.”48 

 

With the passing of time, the materials, joints, and connections begin to weather 

at a specific rate related directly to the place and region in which it is located. 

Various scales of weathering patterns that are formed begin to express the 

complex relationship that exists between architecture, man, and nature 

throughout time. Not only does the weathering of architecture trace the lifespan 

of its existence in the universe, but it also embodies memories of change that 

help transform the interactive experience associated with the idea of time by 

creating a connection between the past, present, and future. When considering 

the palette of materials for the construction of an architectural work, most often, 

time and weathering are not a major part of the design intent. The final product is 

often designed to maintain its original state throughout its lifetime. Regional 

modern architects of today are beginning to resist and meditate on new ideas of 
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how architecture exists and lives in the hot and arid region of Arizona by 

incorporating different views regarding time and weathering. Although it may be a 

contradiction to allow a piece of architecture to weather and deteriorate over 

time, “Beauty today can have no other measure except the depth to which a work 

resolves contradictions. A work must cut through the contradictions and 

overcome them, not by covering them up, but by pursuing them,” as stated by 

Theodore Adorno in 1965. Through the expression of weathering, a link between 

time and place is generated and the meaning supporting the original design 

intent forms in layers. Like the cultures we live in today that, “mature and 

sediment slowly as they become fused into the context and continuity of 

tradition,”49 the weathering of regional modern architecture can be designed to 

encapsulate the meaning of its place based on initial design intentions, which can 

then allude to a quality that echoes throughout time. 

 

2.4 - Human Experience:  

The goal of any architecture, among all other pragmatic functions, should be to 

create a meaningful experience for its users. In most cases, whether it is a 

commercial building, educational facility, or a personal residence, the 

architecture is a major part of the life of human existence. It is important that the 

architecture then be life enhancing. In a world where many practices and many 

theories of architecture are being conducted, there is a variety of architectural 
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expressions that exist and strive to coexist with one another in a composed built 

environment as well as with the surrounding natural environment. Not all works of 

architecture are as successful of doing this as others. Evaluation of a local built 

environment and the human experience of place is necessary to produce work 

that is both functional and expressive of the place in which it is located to 

generate a meaningful human experience within the architecture. This is not 

always the case when considering the architecture most commonly constructed 

in the American Southwest. “The flatness of today’s standard construction is 

strengthened by a weakened sense of materiality.  Natural materials – stone, 

brick and wood – allow our vision to penetrate their surfaces and enable us to 

become convinced of the veracity of matter.  Natural materials express their age 

and history, as well as the story of their origins and their history of human use.  

All matter exists in the continuum of time; the patina of wear adds the enriching 

experience of time to the materials of construction.  But the machine-made 

materials of today – scaleless sheets of glass, enameled metals and synthetic 

plastics – tend to present their unyielding surfaces to the eye without conveying 

their material essence or age.  Buildings of this technological age usually 

deliberately aim at ageless perfection, and they do not incorporate the dimension 

of time, or the unavoidable and mentally significant processes of aging.  This fear 

of the traces of wear and age related to our fear of death.”50 Natural weathering 
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processes and patterns have proven to be a successful way to create meaningful 

experiences within architectural works.  

 

The weathering of architecture evokes a quality that helps enhance the 

relationship between human existence and natural phenomena. Time, as a 

natural phenomena, is expressed as the layers of weathering patterns occur and 

can be experienced through tactile details and carefully considered material 

assemblages. Door handles and hand rails are the two most common ways for 

humans to come into contact with architecture, thus generating an opportune 

moment for an experience to link humans to their personal reality as well as their 

relation to the place in which they live and the history of the identity of the place. 

In the CALA Expansion building, The most provocative weathering experience 

occurs at the exterior exposed structural steel and perforated sheet steel stairwell 

located on the east and west ends of the building. Through most of the year, the 

stairwell has a very rusty appearance as the structural steel and its’ exposed 

structural connections have weathered chemically through hydrolysis and 

oxidation over time. Users, not only are affected by the visual experience of rust, 

but also carefully consider where they touch the building, as it will easily rub off 

onto their hands and clothing. The experience of weathering as it relates to the 

expression of place is further enhanced during a rainstorm. When it rains, the 

rusty perforated steel sheet steel allows for the penetration of rainwater that 

trickles and falls between floor platforms. When using the stairs during a 
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rainstorm, it is likely that the user will not only get wet, but also may have rust 

stains on their clothing, which directly affects the user emotionally and physically. 

This would not be the same if it were an enclosed stairwell with clean, galvanized 

materials, such as aluminum. There is a quality that is evoked by this. Most often 

when critics and users evaluate the effectiveness of a building, they generate 

some opinion to whether it is good or bad. In the case of natural weathering and 

the experience of using the stairs during a rainstorm, has nothing to do with 

whether the experience is good or bad. There may be some objective reasoning 

to why it may be bad, or a failure, functionally, however it has created a new and 

different experience either way. It is an experience that links the user directly to 

the place and the region by exposing them to the elements and the properties of 

the materials. This allows the user to experience the phenomena of time as well, 

as the steel will continue to oxidize and weather over time.  

 

In a way, experiential architecture that is allowed to weather has a timeless 

quality. “The timeless task of architecture is to create embodied and lived 

existential metaphors that concretize and structure our being in the world.  

Architecture reflects, materializes and eternalizes ideas and images of ideal life.  

Buildings and towns enable us to structure, understand and remember the 

shapeless flow of reality and, ultimately, to recognize and remember who we are.  

Architecture enables us to perceive and understand the dialects of permanence 

and change, to settle ourselves in the world, and to place ourselves in the 
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continuum of culture and time.”51  Time is continuous; permanence and durability 

are not. Just like the lives of living organisms, all materials that once belonged to 

the earth will eventually deteriorate and weather and return back to the earth. 

Creating life enhancing architecture is essential purely for the reason to make the 

best of life through experiences of reality and existence. “If a work of architecture 

consists of forms and contents that combine to create a strong fundamental 

mood powerful enough to affect us, it may possess qualities of a work of art. This 

art has, however, nothing to do with interesting configurations or originality. It is 

concerned with insights and understanding, and above all with truth. Perhaps 

poetry is unexpected truth. It lives in stillness. Architecture’s artistic task is to give 

this still expectancy form. The building itself is never poetic. At most, it may 

possess subtle qualities, which, at certain moments, permit us to understand 

something that we were never able to understand in quite this way before.”52 

 

When designing with the acceptance for natural erosive weathering, there is an 

emotional aspect of the design that requires an acceptance of a new way of 

thinking and perceiving architecture, as well as life. The fact of the matter is that 

all living organisms cease life at some point in time, as do building materials. 

Often a fear is associated with the idea of losing something, such as life, which 

can also affect the experience. Weathered buildings and materials receive a 
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different treatment than new, durable materials. They are much more fragile. 

Because of this they effect the experience of the place and the architecture. 

“I find something missing, a compelling expression, an empathy, which instantly 

affects me when I experience beauty. Before the experience, I did not realize of 

perhaps no longer knew that I missed it, but now I am persuaded by knowledge 

renewed that I will always miss it. Longing. The experience of beauty makes me 

aware of absence. What I experience, what touches me, entails both joy and 

pain. Painful is the experience of absence and pure bliss the experience of a 

beautiful form that has been ignited by the feeling of absence.”53 Whether it is 

new or old, architecture has the ability to affect and alter the emotional state of 

human beings through experiences related to a sense of belonging.  

 

2.5 - Sense of Belonging: 

“When I come across a building that has developed a special presence in 

connection with the place it stands in, I sometimes feel that it is imbued with an 

inner tension that refers to something over and above the place itself. It seems to 

be part of the essence of its place, and at the same time it speaks of the world as 

a whole.”54 Architecture that is allowed to weather naturally remind the user of 

the living bodies in nature, and how all life is fragile and related to one another. 

Being true to the weathering and durability properties of materials allows for the 
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experience of place to be true, which increases the sense of belonging. Just like 

the humans that first walked the earth, permanence not only applies to life itself 

but also to the nomad culture that many humans experience throughout their 

lifetimes. Original nomads would move from region to region, place to place, due 

to seasonal and land changes, which would affect their permanence in one 

place. Whether it is because of career or family changes, humans today are 

always on the move. Because of this, it is sometimes difficult to feel a true sense 

of belonging. It is the responsibility of local architectures to provide this for both 

new and old residents to a place. That can be made possible through the use of 

natural weathering. It exposes the truth of a place.  

 

“These buildings seem to be anchored firmly in the ground. They give the 

impression of being a self-evident part of their surroundings and they seem to be 

saying: “I am as you see me and I belong here.” I have a passionate desire to 

design such buildings, buildings that, in time, grow naturally into being part of the 

form and history of their place. Every new work of architecture intervenes in a 

specific historical situation. It is essential to the quality of the intervention that the 

new building should embrace qualities that can enter into a meaningful dialogue 

with the existing situation.”55 A dialogue can be created between a building and 

its user that generates a sense of belonging. If not initially, it can be formed over 

time through personal experiences within the built environment and its’ relation to 
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the natural landscape. Peter Zumthor is very much interested in the subject of 

discovering a sense of belonging, and more so, designing architecture to where it 

eludes a sense of belonging and can be experienced first hand, generating 

personal memories. Although a work can exist in one concrete place, it can have 

infinite meanings, as it is experience by users with a capacity for infinite 

personalities and ways of thinking. Each person can have a different sense of 

belonging when experiencing an architectural work. However, that sense of 

belonging will always link back to the same origin of reality through the link of 

time. Zumthor expresses his conquest into understanding the sense of place and 

how it relates to a sense of belonging by the following: “I ask this question 

because I am convinced that a good building must be capable of absorbing the 

traces of human life and thus of taking on a specific richness. Naturally, in this 

context I think of the patina of age on materials, of innumerable small scratches 

on surfaces, of varnish that has grown dull and brittle, and of edges polished by 

use. But when I close my eyes and try to forget both these physical traces and 

my own first associations, what remains is a different impression, a deeper 

feeling – a consciousness of time passing and an awareness of the human lives 

that have been acted out in these places and rooms and charged them with a 

special aura. At these moments, architecture’s aesthetic and practical values, 

stylistic and historical significance are of secondary importance. What matters 

now is only this feeling of deep melancholy. Architecture is exposed to life. If its 
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body is sensitive enough, it can assume a quality that bears witness to the reality 

of past life.”56  

 

A sense of belonging is personal. It is different from person to person, although it 

may be linked to the same place. It affects the emotions and is built on memories 

of place and individual experiences. “Feelings of joy. Happiness. The 

countenance of a sleeping child, unaware of being watched. Serene, undisturbed 

beauty. Nothing is mediated. Everything is itself.”57 
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Figure 2.1 – Weiner Residence, Tucson, 
Arizona 
  
 

 
Figure 2.2 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.3 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.4 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.5 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.6 – Weiner Residence, Tucson, 
Arizona 
 
 



 106 

 
Figure 2.7 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.8 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.9 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.10 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.11 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.12 – Weiner Residence, Tucson, 
Arizona 
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Figure 2.13 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.14 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.15 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.16 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.17 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.18 – Weiner Residence, Tucson, 
Arizona 
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Figure 2.19 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.20 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.21 – Weiner Residence, Tucson, 
Arizona 
 
 
 

 
Figure 2.22 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.23 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.24 – Weiner Residence, Tucson, 
Arizona 
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Figure 2.25 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.26 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.27 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.28 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.29 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.30 – Weiner Residence, Tucson, 
Arizona 
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Figure 2.31 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.32 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.33 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.34 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.35 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.36 – Weiner Residence, Tucson, 
Arizona 
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Figure 2.37 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.38 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.39 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.40 – Weiner Residence, Tucson, 
Arizona 
 
 

 
Figure 2.41 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.42 – Axelrod Residence, Tucson, 
Arizona 
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Figure 2.43 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.44 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.45 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.46 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.47 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.48 – Axelrod Residence, Tucson, 
Arizona 
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Figure 2.49 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.50 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.51 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.52 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.53 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.54 – Axelrod Residence, Tucson, 
Arizona 
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Figure 2.55 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.56 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.57 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.58 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.59 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.60 – Axelrod Residence, Tucson, 
Arizona 
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Figure 2.61 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.62 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.63 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.64 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.65 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.66 – Axelrod Residence, Tucson, 
Arizona 
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Figure 2.67 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.68 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.69 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.70 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.71 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.72 – Axelrod Residence, Tucson, 
Arizona 
 
 



 117 

 
Figure 2.73 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.74 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.75 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.76 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.77 – Axelrod Residence, Tucson, 
Arizona 
 
 

 
Figure 2.78 – Axelrod Residence, Tucson, 
Arizona 
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Figure 2.79 – Axelrod Residence, Tucson, 
Arizona 
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3. PRACTICE + ETHICS 

3.1 - Introduction:  

Many regional modern theories are being exercised in architecture practices all 

over the world. “Weather has become increasingly politicized because it is an 

effective medium to link the particular and everyday to large-scale forces in the 

social and physical world. The weather, and its relationship to architecture, has 

assumed added significance since the mid-twentieth century.”58 The theory 

regarding the utilization of weathering as a design component in the initial design 

phase is just one of many modern concepts being tested, especially in Arizona, 

to produce a more meaningful dialogue between humans, architecture, and 

nature. “To be modern is to find ourselves in an environment that promises us 

adventure, power, joy, growth, transformation of ourselves and the world, and at 

the same time, that threatens to destroy everything we have, everything we 

know, everything we are. Modern environments and experiences cut across all 

boundaries of geography and ethnicity, of class and nationality, of religion and 

ideology: in this sense, modernity can be said to unite all mankind. But it is a 

paradoxical unity, a unity of disunity: it pours us all into a maelstrom of perpetual 

disintegration and renewal, of struggle and contradiction, of ambiguity and 

anguish. To be modern is to be part of a universe in which, as Marx said, “all that 
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is solid melts into air.”59 Modern innovation and the advancement of regional 

architectural knowledge does not seek to destroy tradition, but rather to continue 

the legacy of time through the critical analysis of the meaning of place.  

 

Christopher Alexander supports the theory that architecture must also primarily 

appeal to human feelings, and that its essential purpose must be to bring about 

an experience of harmony. To be in harmony with nature and architecture is to 

be imperfect. The regional modern architectural theory gaining prominence in 

Arizona defends the idea that, “No building is ever perfect.”60 It is the 

imperfections, the oxidation, the patina, the blemishes, the soot, the stains, and 

the bacterial build-up on the surfaces of architectural building materials that 

creates a harmony that can best co-exists with nature. That harmony with the 

place directly impacts the cultures within the societies of the region and their view 

of weathering as an experiential relationship to time and nature. Through the 

experience of understanding a place, the architectural beliefs of a contemporary 

culture begin to be defined by the weathering specific to its region.  
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60 Alexander, Christopher. The Timeless Way of Building. New York: Oxford  
University Press, 1979. (NA2500.A45) 
 



 121 

3.2 - Intention of Weathering: 

“Many of the architectural practices begin with a regionalism of subtly abstracted 

mimetic tectonics. Modernist in their formal lineage, these architects do not 

explicitly imitate either the landscape or historic architecture; instead they evoke 

both. All share a sense of unadorned, “natural” materiality. Stained or treated 

rather than painted and using Cor-ten steel, masonry, clapboard, plywood, and 

copper, these buildings are susceptible to weathering, primed to assume an 

indigenous patina rather than defended against transformation.”61 A new era of 

architectural expression has been introduced to the American Southwest that 

revolves around the acceptance and design intention of natural weathering. 

Traditionally, weathering was expressed and planned for through the use of local 

materials and the understanding that buildings, especially those made of earthen 

materials, would not last forever.  

 

Primitive cultures understood what it meant to be one with nature through their 

architecture. “The primitive hut is a prototypical temple of classical antiquity, 

perfect because it follows the simple reason of nature. Nature, too, shall live its 

own life. We must beware not to disrupt the color of our houses and interior 

fittings. Yet we should not attempt to bring nature, houses, and human beings 

together into a higher unity. More is said about nature – it becomes a part of a 
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larger whole.”62 Rituals of maintenance were often done to ensure the lifetime of 

the architecture of the villages. It became a part of their lifestyle. That notion is 

often lost today, as many architects design as if no maintenance will ever have to 

be performed, as well as design with the hope that the original appearance will 

last forever. That is where weathering as a design intention as formed; as a 

defense to the previous notion weatherproofing itself. The architecture created 

responded to every aspect of the region and the local climate. When considering 

weathering in modern regional architecture, it is important to learn from the past 

and understand that nothing is permanent. Through the continuum of time, 

everything changes. The materials begin to weaken and dissolve. Designing with 

the intent to allow for natural weathering to exposed exterior materials requires a 

certain amount of risk and understanding of place.  

 

3.3 - Material Response and Durability:  

The six works selected for personal analysis based on weathering material 

response, performance, and durability can be broken down into three groups of 

regional modernism weathering typologies. The first group of weathering can be 

categorized as an earthen material weathering and includes the work designed 

by Paul Weiner in Tucson, Arizona. The second group of weathering is based on 

the notion of weathering of structural elements and details as presented in the 

work designed by Eddie Jones. The third group of weathering is a more common 
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utilization of weathering as a design initiative that reflects a more temporary 

notion of weathering by the use of elements and details that are easily replaced 

over time and do not affect the main structural materials.   

 

The first group of weathering, characterized by earthen material weathering, 

includes works such as the Weiner Residence located in Tucson, Arizona and 

the Axelrod Residence also located in Tucson, Arizona, both designed by Paul 

Weiner. In both residences, the use of rammed earth presents many weathering 

characteristics particular to the American Southwest region. Since rammed earth 

is constructed as load bearing walls in both works, weathering is a major factor 

that affects the lifetime of, not only the material and surface condition, but also of 

the structural composition of the structure itself. Through the process of wetting 

and drying throughout the seasons, water penetrates the porous surface causing 

a freeze/thaw condition where the rammed earth begins to erode. Cracks are 

also common at corner conditions and above window and door openings. These 

cracks can range from being very minor spider cracks to major cracks that cause 

the entire wall to fail structurally over time. The notion of weathering when 

considering rammed earth is very sensitive for that reason. It requires a certain 

degree of maintenance and care that can link the user to the architecture and 

place through a hands on process that can become a ritual over time. In the case 

of the Weiner Residence, the rammed earth was constructed only as two load 

bearing portals that met other materials, such as cedar and concrete. At one 
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condition where site-cast, board-form, concrete meets the rammed earth, a 

messy joint was formed due to an imprecision in the formwork during the casting 

process. It was the decision of the architect to let it be as it is. Instead of 

spending the extra time, money, and effort to chisel and clean the joint between 

the two materials, the architect made the choice to allow it to remain as is. 

Although, this may not be directly related to weathering, the way of thinking is. It 

takes a level of tolerance and acceptance to live with something that is imperfect. 

This way of thinking and practicing presents the idea that imperfections are 

perfect in their own natural way. They create memories of the past in which 

stories can be told and evidence can be realized that link the user directly to the 

architecture and the construction process.  

 

The Axelrod Residence is completely constructed of rammed earth walls resting 

on site-cast concrete foundation stem walls that follows the elevation of the 

window openings along the facades. It is the first rammed earth structure in 

Tucson, Arizona. The construction process was created for this particular project 

through a careful understanding of traditional work in this region. Although it is a 

more modern use of the material, the utilization and appearance of the residence 

blends in well with the overall identity of the place. Over time, the earth has 

eroded due to the wetting/drying process as well as wind erosion. The rammed 

earth that remains under protection from the sun and the elements is in decent 

condition however. Like the Weiner Residence, material connections and 
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assemblages are key to the way in which the work weathers throughout the 

course of its lifetime. The structural steel beams supporting the roof assembly 

are inserted in and through the rammed earth load bearing walls, which requires 

a particular detail in which the materials weather together at different rates. The 

temporal weathering of the rammed earth begins to erode away from the steel 

beams as the steel begins to rust and stain the vertical surfaces of the rammed 

earth, as it exists, exposed to the seasonal rain conditions. The exposed 

materials and material connections in both residences contributes to the way of 

thinking that revolves around the acceptance and tolerance for weathering as it 

relates to the specific place and region, which in turn generates a sense of 

belonging through one’s connectedness to the realities of existence.  

 

The second group of weathering, based on the weathering of structural elements, 

includes the work designed by Eddie Jones and Jones Studio expressed by the 

CALA Expansion building located in Tucson, Arizona. Like the aforementioned 

rammed earth residences, the architect chose to expose the main structural 

elements of the building to the natural environment and atmospheric conditions. 

In the case of the CALA Expansion building, the materials that are exposed to 

the exterior conditions include structural steel and related structural connections, 

glass, and site-cast concrete. All structural steel and bearing condition details are 

exposed to the elements and designed with the allowance to weather, rust, and 

stain other surfaces. This affects the overall experience and perception of the 
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building itself. One may begin to understand the region with a better 

understanding through the way in which the materials weather, for the 

architecture expresses an additional meaning of place through its expressed 

construction process. The tactility of a rusted or rust-stained surface is much 

different than that of a clean and smooth surface. It requires some thought before 

the initial interaction. The architecture induces a sense of belonging through the 

weathering appearance, as the surfaces of the building continue to change 

throughout the seasons and the years. This way of designing with the intent of 

weathering requires a more of a relaxed manner of practice. Ethics are carefully 

considered in relation to tectonics and sustainability with produces an experience 

of place that is specific to the place. The issue that arises is that the weathering 

of the structural elements and details could be extremely detrimental to the 

lifetime of the building and potentially fatal to the life safety of the occupants. If 

those weathered structural steel elements were to eventually fail, as they 

eventually will due to the exposed condition, the entire structure will fail. Another 

issue is the maintenance and permanence of the bolt and plate connections. As 

the rust and soil build-up begins to thicken with time, they will become stuck in 

their current condition. This needs to be considered early in the design phases of 

the work as to how these conditions are to be handled in the future when the 

structure begins to weather to a point where elements require replacement. The 

permanence of the weathered elements is true to reality, however, the third 

group of weathering addresses this issue and presents a way of designing with 
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the intent to allow the materials to naturally weather, but in a more temporal 

fashion.  

 

The third group of weathering deals more directly with the temporary notion of 

weathering. The exposed elements are designed to be easily replaced when the 

time is appropriate or desired. This does not necessarily take more consideration 

than that of Jones Studio in the case of the CALA Expansion building, but it is 

more precise as to the specific locations and materials allowed to weather within 

the overall composition of the work. This type of weathering is best exemplified 

by the Burton Barr Library in Phoenix, Arizona designed by Will Bruder and 

Richard + Bauer works  including the Meinel Optical Science Expansion building 

in Tucson, Arizona, the Arabian Library in Scottsdale, Arizona. All three works 

are designed with exposed materials to induce natural weathering, however, the 

location and type of weathering is very specific and integrated into the overall 

composition of the architectural experience. This group of weathering is much 

more controlled than the work of the CALA Expansion building where the major 

structural elements were allowed to weather naturally, which presents another 

way of thinking about weathering when considering the lifetime of a progressive 

work of architecture that expresses a regional modern identity. In the case of the 

Burton Barr Library and the Meinel Optical Science Expansion building, copper 

panels create a rain-screen in which the copper is designed to weather with time 

as it is exposed to the natural atmospheric conditions. Not only is copper a local 
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material in the Arizona region, but the way in which it weathers in the Southwest 

region is also very particular to the place. Copper weathers similarly, but different 

to the way in which steel weathers. It generates a greenish/turquoise patina 

which is the exposure and release of the chemical composition of the copper 

itself. This naturally occurs when it comes in constant contact with water through 

the wetting/drying process. In both works, the panels are attached to an 

aluminum and steel structure through the use of self-tapping screws and 

neoprene gaskets. The Burton Barr Library is composed of large sheets of 

corrugated and perforated copper panels, while the Meinel Optical Science 

Expansion building utilizes smaller and varied sizes of flat copper panels 

attached to an undulated structure on the backside. Each copper panel assembly 

creates a different experience, however, the way in which they are designed to 

be replaceable over time is very much similar. If one of the panels was to 

eventually reach a point of undesired weathered appearance, it can easily be 

detached by unscrewing it from the structure and replaced with a new panel or a 

chemically treated panel in order to match the existing weathered appearance. 

Other details of these works follow the same general principle. Elements such as 

hand railings and door thresholds are designed to where only specific elements 

of the overall detail are designed to weather. Those elements are most often the 

ones that receive the most wear and are least permanent.  
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The Arabian Library located in Scottsdale, Arizona also follows these general 

weathering principles, however, with the utilization of gauged sheet steel panels 

in lieu of copper panels.  Like the previously mentioned works, the main structure 

is protected from the external elements to prevent natural weathering to occur at 

those locations. The gauged sheet steel panels vary in size and are attached by 

the same self-tapping screws and neoprene gaskets. The steel seems as if it 

were treated to rust prior to construction, which raises a question of ornament as 

it relates to the natural weathering process. Although this is a common way in 

which architects choose to achieve a weathered appearance, it is not one that 

this thesis is proposing or supporting. The thesis is proposing an all natural 

approach to materiality and weathering as it deems appropriate per the region in 

which the work exists. Chemically treating a material, such as steel in this case, 

to reach a rusted appearance is not natural and can be considered an applied 

ornament, although it will continue to weather naturally over time. An 

interior/exterior condition is presented in the work of the Arabian Library as well. 

It carries the weathered appearance of the materials into the interior as if it 

continues to the exterior. This is seen in the upper soffit conditions in the interior 

reading space, which is clad with the same weathered gauged sheet steel. This 

is interesting, considering the other works that integrate natural weathering into 

the design seek to create a difference between the materiality of the interior and 

that of the exterior. The materials, such as steel, age and weather differently and 

at different rates whether they are located on the interior or the exterior of a work 
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which allows for a further understanding of one’s natural and built environmental 

relationships. The treatment of the door thresholds and curtain wall sills also 

integrate weathered steel plate cast into the site-cast concrete foundation and 

stem walls, which is different than the other work where the interior and exterior 

material conditions are differentiated by the use of clean aluminum members. 

 

All three groups of weathering require a special and new way of thinking of the 

innovation of the integration of weathering into the design process of architectural 

work. Although these are the three main forms of thought in regard to weathering 

found in the American Southwest as of now, many more shall form as time 

evolves and modern regional architecture continues to progress and reflect. 

Either way, the end result should be to expand the understanding of place and 

create moments of aspired meaning of through the material durability and 

construction process. With these principles serving as a springboard to future 

thought, a better sense of belonging can evolve.  
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3.4 - Maintenance and Cost:  

Much of the work located in Arizona is under the influence of a kind of 

minimalism and a modesty that also addresses the issue of sustainability in a 

desert environment. “Today’s environmental climate demands an architecture 

that lies lightly on the land. Understanding building in terms of its respiration, its 

participation in larger ecological and climatic cycles, and its contribution to local 

styles of self-sufficiency are some of the most pressing questions for practice 

today. The work here understands this via a reticence to waste. The architecture 

is very much in the landscape, both in the sense of their visual porosity and in the 

idea that their architectural form enhances its circumstances by augmenting and 

understanding them, rather than by dominating or transforming them. The idea of 

local identity is bound up with geological, meteorological, political, and cultural 

differences, its authentic expression will be increasingly modulated by art. 

Modern architects are predecessors on the land but also pioneers, adjusting to 

the challenge of the overlapping virtual regions in which we all dwell and to the 

precision with which the afflicted earth demands architects to respond to it. 

Architectural firms assert that, given the waning relevance of the literal 

continuation of traditional building practices, the invigoration of artistic differences 

is a crucial road for the recovery of a meaningful sense of particularity in place.”63 

In regards to the response that has slowly evolved in Arizona as well as the 

                                                        
63 Sorkin, Michael, and Susanna Sirefman. Whereabouts: New Architecture with  
Local Identities. City University of New York. City College. School of Architecture, 
Urban Design and Landscape Architecture. Monacelli Press. 2004. 
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American Southwest, weathering has created an issue that perplexes the 

practice of architecture by introducing a plan for the future, almost by taking a 

step backward in time.  

 

There is a definite cost factor when considering the decision to allow a building 

and its’ exposed materials to weather naturally with time. It is a factor that needs 

to be discussed, resolved, and agreed upon with the client prior to design. It is 

always best to be truthful when speaking with a client regarding an intention to 

design with the intention of weathering. The cost associated with weathering is 

directly related to the material choice and level of exposure, for any region. That 

is why it is important to have a deep understanding of place and climatic factors 

when designing architectural work with exposed materials. All materials have an 

inherent lifespan, some much shorter than others, depending on the region. In 

the American Southwest, wood has the shortest lifespan of all due to the wetting 

and drying process that occurs continuously over the years. If an architect 

chooses to design with exposed wood in the Sonoran Desert, as Paul Weiner 

has with the Weiner Residence and the Axelrod Residence in Tucson, Arizona, 

an acceptance for weathering must be acquired or learned. The wood fascia 

details located at the roof conditions at both residences have begun to express 

inherent weathering patterns, which in the case of wood in the desert, is slowly 

deteriorating and weakening. A decision must then be made to spend the extra 

money to replace the fascia completely or to allow for the weathering to continue 
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the process further throughout time, until it completely fails. This is where the 

issue of maintenance is introduced when considering weathering. The question 

arises of, how long does one allow a material to weather before replacing it?  

 

Because the exposed materials are not constantly maintained to the original 

state after construction, and because the materials are left to their natural 

condition by not being surface treated, there is a level of weathering that occurs 

as well as a level of acceptance that is acquired before the material needs to be 

replaced. This is obviously different in the case of a structural element in lieu of a 

cladding element. This is a common difference in practices that design with the 

intention of weathering. Practices such as Jones Studio have designed works 

that all structural elements are left to weather naturally over time, whereas 

practices such as Richard + Bauer, choose to only allow for weathering to occur 

at specifically designed portions of their work, often non-load bearing. In the case 

of the CALA Expansion building in Tucson, Arizona, Eddie Jones and Jones 

Studio made the decision to allow for weathering at all exposed structural steel 

and site-cast formed concrete. This causes much concern regarding 

maintenance and ultimately life safety as many of the structural steel connections 

are weathering to a point of deterioration. Replaceable means and level of 

permanence are important to a work that has been designed to weather to a 

point to where the structure could become a potential failure. It is also important 

that these considerations are decided upon and recognized initially during the 
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design process and that it be candid with the client, so there are not any 

undesired surprises once constructed. Another option of how to design with the 

intent of natural weathering is to design elements that are exposed and allowed 

to weather, while the main, load-bearing structure remains protected from the 

natural elements and atmospheric conditions.  

 

Will Bruder and Richard + Bauer express an understanding for both place and 

weathering in their work located in Phoenix, Arizona, Scottsdale, Arizona and 

Tucson, Arizona. In all three works, the Burton Barr Library, located in Phoenix, 

Arizona designed by Will Bruder, the Arabian Library, located in Scottsdale, 

Arizona, and the Meinel Optical Science Expansion building, located in Tucson, 

Arizona, the level of intended weathering was specifically designed as integral 

rainscreen cladding systems. The Arabian Library has a sheet steel cladding 

system, where the Burton Barr Library and the Meinel Optical Science Expansion 

building is composed of exposed natural copper sheet cladding. All systems are 

tied back to the protected structure through the utilization of galvanized screws 

with neoprene gaskets that acts as a thermal break. This could be said to be a 

more intelligent or careful technique due to the fact that the panels of either the 

steel or the copper are very easily replaceable. The temporal permanence of the 

cladding system allows for any panel to be replaced if it weathers to a point that 

is undesired. Both practices of weathering require an extra cost, but it is an issue 

of when one must pay and how much. In the case of the CALA Expansion 
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building, the cost of maintenance is extremely low, however, if the structural 

materials ever reach a point that they need to be replaced the cost will be 

exponential and very difficult to perform. On the other hand, the practices of Will 

Bruder and Richard + Bauer create a separation between what is structural and 

what is not. By doing this, they may need to maintain the building more often, but 

for lower cost consequences. Both practices are successful in their own right. 

The experiences of the two practices are very different, however. There is a 

visual acceptance and a more relaxed approach to allowing the structure, itself, 

to weather, while the experience of the cladding systems is more of one of 

expressing what is more temporal and what is more permanent through the truth 

in materiality. The issue of cost and maintenance as it pertains to the different 

views of weathering being practiced in Arizona and the American Southwest are 

important to consider, as well as creating a new way of thinking and realizing 

varying levels of acceptance that develop over time throughout the lifetime of the 

architectural work.  

 

 

 

 

 

 

 



 136 

3.5 - Way of Thinking:  

Weathering blurs the boundaries between the built environment and the natural 

environment. “A material is a major constituent of place. So too is the way it 

weathers and ages. Layers of soot now render the brick black, for which it is 

known and noted. For example, weathering is not just equivalent to decay. It can 

be protective, as in the rust coating on Cor-ten steel, and positive, drawing 

attention to the transience of life and the possibility and potential of change. As 

architecture and weather are seen to blur, qualities assumed to be particular to 

one are found in the other. Rather than opposed, the history of architecture is the 

history of weather. Knowledge of the weather, its causes and effects, is a 

valuable basis for architecture because, at all stages of building, it connects 

architecture to its immediate and wider environments, from the experience of an 

ambiguous object to awareness of regional climate.”64 It is not only a threat to the 

lifespan of architecture, but it is an integral part of architecture’s life. Weathering 

allows for architecture and its’ materials to live; in a reality that relates closely to 

that of human beings.  

 

In the practice of regional modern architecture it is important to consider all 

aspects of weathering in the initial design process. To further the research and 

analysis of the selected works for the thesis, the next step would be to have 

                                                        
64 Hill, Jonathon. Immaterial Architecture. New York: Routledge, 2006. 192-200. 
(NA2500.H545) 
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conversations with the architects that are leading this new Southwest regional 

initiative to gain a better understanding how they consider weathering in the 

design of such works that express weathering as a regional identity and a 

relation to a sense of place. Some questions that may arise in conversation 

would include: 

1. How is weathering integrated into your practice and design? 

2. From your knowledge, how would you define the term 'weathering' as it relates 

to architecture in the Southwest? 

3. Does your practice view weathering as being additive, subtractive, or both in 

regards to the exposed exterior surfaces of your work? 

4. How does weathering effect your material choices in terms of surface quality 

and lifetime durability? 

5. Are the consequences of natural weathering too detrimental to imply in your 

designs? 

6. How is the process of detailing a design altered or affected when deciding to 

allow an architectural work to weather? 

7. What are the long-term maintenance and cost issues associated with the 

acceptance of natural weathering as part of the initial design? 

8. What is your viewpoint on the subject of architectural weathering in 

relationship to regional design in the Southwest and its qualitative 

appropriateness to the experience of place over time? 
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9. How did the idea of weathering as a design intention originate in your 

practice? 

10. What works of yours best exemplifies the use of weathering as a design 

component, and are you willing to provide drawings/sketches/diagrams/details of 

the designs? 

 

A new vocabulary is necessary to begin to understand weathering as it applies to 

the processes that affect architecture and exposed elements. A language that 

tells the story of the past, holds onto memories, and expresses them and 

uncovers them slowly over time. Acceptance, patience, and tolerance. Those are 

the three key qualities necessary for a new way of thinking. Not only for the issue 

of regional architectural weathering, but in essence, everything in life. Weathered 

architecture is a direct link to the weathered landscape in which it lives. Life is 

fragile. Architecture is not static. Both are ever changing; living in the moment 

often results in a meaningful existence. A sense of belonging evolves over time 

and weathering provides an outlet for one to experience it.  
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Figure 3.1 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.2 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.3 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.4 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.5 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.6 – CALA Expansion, Tucson, 
Arizona 
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Figure 3.7 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.8 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.9 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.10 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.11 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.12 – CALA Expansion, Tucson, 
Arizona 
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Figure 3.13 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.14 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.15 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.16 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.17 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.18 – CALA Expansion, Tucson, 
Arizona 
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Figure 3.19 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.20 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.21 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.22 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.23 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.24 – CALA Expansion, Tucson, 
Arizona 
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Figure 3.25 – CALA Expansion, Tucson, 
Arizona 
 
 

 
Figure 3.26 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.27 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.28 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.29 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.30 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
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Figure 3.31 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.32 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.33 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.34 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.35 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.36 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
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Figure 3.37 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.38 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 
 

 
Figure 3.39 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.40 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.41 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 
 

 
Figure 3.42 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
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Figure 3.43 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.44 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.45 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.46 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.47 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.48 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
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Figure 3.49 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.50 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.51 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.52 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.53 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
 
 

 
Figure 3.54 – Meinel Optical Sciences 
Expansion, Tucson, Arizona 
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Figure 3.55 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.56 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.57 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.58 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.59 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.60 – Burton Barr Library, Phoenix, 
Arizona 
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Figure 3.61 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.62 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.63 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.64 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.65 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.66 – Burton Barr Library, Phoenix, 
Arizona 
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Figure 3.67 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.68 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.69 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.70 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.71 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.72 – Burton Barr Library, Phoenix, 
Arizona 
 
 



 151 

 
Figure 3.73 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.74 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.75 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.76 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.77 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.78 – Burton Barr Library, Phoenix, 
Arizona 
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Figure 3.79 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.80 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.81 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.82 – Burton Barr Library, Phoenix, 
Arizona 
 
 

 
Figure 3.83 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.84 – Arabian Library, Scottsdale, 
Arizona 
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Figure 3.85 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.86 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.87 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.88 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.89 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.90 – Arabian Library, Scottsdale, 
Arizona 
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Figure 3.91 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.92 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.93 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.94 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.95 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.96 – Arabian Library, Scottsdale, 
Arizona 
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Figure 3.97 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.98 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.99 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.100 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.101 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.102 – Arabian Library, Scottsdale, 
Arizona 
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Figure 3.103 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.104 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.105 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.106 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.107 – Arabian Library, Scottsdale, 
Arizona 
 
 

 
Figure 3.108 – Arabian Library, Scottsdale, 
Arizona 
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CONCLUSION 

Weathering is not only a palimpsest of reference points in the lifetime of built 

architecture, but also a reflection of the surrounding natural character of place 

and the tracking of the passage and imminence of time. “Postmodern life could 

be described as a state in which everything beyond our own personal biography 

seems vague, blurred, and somehow unreal.”65 It is the role of architects to 

design regionally specific architecture that reflects a sense of place and identity; 

a sense of belonging. Many combinations of material assemblages exist and all 

result in a different weathered appearance and experience over time. The 

attributes associated with the notion of natural weathering, as it relates to the 

exterior material conditions and the construction process, allows for a transition 

between the past, present, and future. With every change, every scar, and every 

layer, the architecture and its materials are truly linked to the place in which they 

live and thrive, and ultimately decompose back to the earth and the atmosphere. 

This is the ultimatum of weathering, everything will eventually deteriorate and 

take on a new existence. It is in direct correlation with the lives human beings 

and their associated landscapes, they to will deteriorate in the manner that is 

specific to their region and lifestyle and take on new ways to exist. The thesis, in 

turn, does not have a concrete answer to whether the notion of atmospheric and 

natural environmental weathering is appropriate for the Sonoran Desert and the 
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American Southwest. Rather, it raises many questions as to how the notion of 

weathering has been introduced to this delicate and unique region.  

 

The level of acceptance and amount of risk when choosing to accept the notion 

of natural erosive and additive weathering is expressed through the architects 

designing in the moment. In order for a work to be true to its place, the architect 

must consider all aspects of architectural weathering and design for the moment, 

as well as the region as a whole, with consideration for the future and the 

passage of time. “When I come across a building that has developed a special 

presence in connection with the place it stands in, I sometimes feel that it is 

imbued with an inner tension that refers to something over and above the place 

itself. It seems to be part of the essence of its place, and at the same time it 

speaks of the world as a whole.”66 Weathering is not only a goal of American 

Southwest modern architecture, but it is also a process. When a client and 

architect reach an agreement to design using exposed materials with varying 

lifespans, it is a decision to accept change over time. It is a decision to 

encourage the growth of a regional identity; a choice to live with the good, bad, 

and the ugly. The decision needs to be made in the beginning of the design 

regarding the materials and amount of weathering desired, then it is to be lived 

with. Once it is constructed choices can still be made; it can be maintained, 

preserved, changed, altered, or it can just be accepted as a part of reality and let 
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be. Either way, no matter what decisions are made, there will always be evidence 

of what has occurred in the past. Whether it is a scar in the landscape or a 

scratch on the surface of an exposed material, links to the past and memories of 

time will always be engrained through the weathering of a work of architecture. 

Although it can only be planned to a certain point in the initial drawings in regards 

to weathering details, the intention allows for numerous results.  

 

The results of weathering are ever-changing as is the practice of regional modern 

architecture all over the world. These principles can be passed on through 

generations, as they already have. However, new ideas, new economies, new 

cultures, and new landscapes will always affect the practice of architecture. “This 

is the timeless way of building: learning the discipline - and shedding it.”67 The 

basis of this research is to express that the fundamental principles of weathering 

practiced in the American Southwest can be applied for all regions. However, 

there would be a different outcome for every region due to place specificity. The 

local climate, landscape, vegetation, ecology, geology, economy, and available 

materials will always be different, as it is specific to every site within a given 

region. The knowledge base behind the notion of weathering can still be applied. 

It is about learning something, being innovative, and creating something new. 

Progression is the key. Not to be new and different, but to do what will better 

                                                        
67 Alexander, Christopher. The Timeless Way of Building. New York: Oxford  
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human existence through the architectural environment and the experiences it 

has the opportunity to create.  

 

It should be the goal of any architecture to discover a way to create something 

that removes the user and client from reality, from existence, purely by being true 

to reality and accepting the ways of life and death. Even for a moment. It is all 

about the design intentions and reasoning for doing so. It is all about where one 

is located and who one is as a human being in relation to nature and 

architecture. A new way of thinking is necessary to tolerate and accept the notion 

of weathering. Fear, patience, tolerance, acceptance, existence. “No building is 

ever perfect. The beauty of this place, the quality in it which touches us, the thing 

which makes it live, is, above all, that it is carefree, that it is innocent. This 

innocence will only come about when people honestly forget themselves.”68 

Weathering is innocent in the way it is true to reality. It does not seek to hide the 

fear of the passing of time. It creates a regional architectural identity as well as a 

sense of belonging. Where do you belong? 
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Figure 4.1 – Weathered Concrete, Tucson, Arizona 
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Abstract 

“The cutting edge of this instant right here and now is always nothing less than 

the totality of everything there is.”  – Robert M. Pirsig, 1974 

 

The purpose of this paper is to analyze the weathering performance of concrete 

as an architectural building material.  Aspects such as surface quality and 

structural integrity were tested and observed through the use of a laboratory 

method as well as a further inquiry into the architectural design characteristics 

that are affected by weathering.  The intent of this research is to begin to 

question the contemporary process of architectural design.  Today, there are 

many concrete structures that were designed to maintain its original aesthetic, 

both aesthetically and physically.  The reality is that architecture is not static.  

There is a direct and dynamic association and relation to nature throughout the 

life of a building.  A dynamic relationship between the built environment and the 

natural atmosphere, including human use and interaction, exists and causes the 

building and its materials to change continually.  

 

Through this research, a better understanding of concrete as a building material 

and how it performs due to weathering will begin to inform architects, designers, 

and users alike of a way in which to think and build.  It will begin to transform the 

architectural design process with the hope to create a more dynamic and 
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regional architectural experience that is in harmony with the surrounding natural 

environment and the atmosphere over time.  
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Introduction 

“Quality is never twice the same, because it always takes its shape from the 

particular place in which it occurs.” – Christopher Alexander, 1979 

 

When considering building materials early on in the architectural design process 

it is important to understand the material on a deeper level than what will get the 

job done.  It is important to have a dialogue with the material of choice.  Concrete 

for example is best known for its durability and strength, high in compression, low 

in tension.  With the use of steel reinforcing it is able to span large distances and 

support heavy live and dead loads. Although it is important to understand the 

quantitative aspects of concrete when deciding to build, it is equally important to 

understand the qualitative measures such as how it will be experienced by the 

users over time.   

 

The notion of weathering was first introduced as a romanticized idea in a purely 

visually aesthetic realm.  Cracks in concrete structures are often associated with 

one of two things; poor craftsmanship or age.  Unfortunately, poor craftsmanship 

is most often the reason for such deformations in concrete as well as other 

building materials. However, age relates to the romantic idea of weathering and 

the ever-changing exterior appearance of concrete.  When a crack is present in 

concrete, it provides a habitat for organisms to gather and grow.  Over time, as 

the cracks continue to grow, those organisms show signs of life changing the 
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exterior character of the concrete creating a direct and dynamic relationship with 

the sense of place and the natural environment.  Due to regionalism and the 

different climates around the world, concrete will perform and act differently given 

its location.   

 

Architecture is considered to be the most permanent of records.  Therefore it is 

important to carefully consider the notion of weathering in all early design 

decisions to ensure its quality and longevity. Rather than the desire to maintain 

the original quality of a material such as concrete, there is a change in mentality 

necessary to appreciate the glory of age.  Like humans and everything in nature, 

architecture does not last forever.  Weathering is essentially decay and 

deterioration.  This is where the contradiction is presented between maintenance 

and weathering.  Maintenance becomes an issue when considering the 

weathering of materials in architectural contexts no matter the region.  

Throughout history, weathering has been researched as pertaining to 

architectural design and construction in discovering new details that prevent and 

resist weathering from occurring.  Weather-stripping and weatherproofing are 

some results of such research that are commonly utilized.  The main intent was 

to extend the longevity of any given material as well as maintain its original 

aesthetic.  Understanding that a certain amount of maintenance is required, it is 

also true that the aesthetic and physical composition of materials, such as 
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concrete, change over time due to atmospheric conditions and human interaction 

and use.  

 

Weathering and Performance 

“For, indeed, the greatest glory of a building is not in its stones, or its gold. Its 

glory is in its Age … it is in that golden stain of time, that we are to look for the 

real light, and color, and preciousness of architecture.” - John Ruskin, 1849 

 

In order to define weathering, it is first necessary to define the terms associated 

with it as it relates to the architectural design process and building material 

considerations.  The two terms most related to weathering when considering 

architectural processes are time and quality.  Weathering can simply be defined 

as change over time which, in turn, gains a sense of quality as a resultant to a 

specific place.  It is the effect of age and maturity, as well as the interaction with 

the natural elements and human use.  This research aims to find ways to accept 

the temporal newness of each moment in regards to weathering and building 

materials. The collective memories of an architectural work are cast in time, 

through the patina of use which begins to form distinct narratives specific to its 

place. 

 

Time is not only a reference point; it is the sum of moments. The ambition of any 

architect should be to remain present in each moment when designing and 
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building.  When designing with the idea of weathering in mind, it is important not 

to force time by either looking too far back or too far forward.  The context of 

each and every moment is holistic. It includes phenomenal, social / cultural, 

geologic, vegetative, meteorological, celestial, and historical content.  

 

The physical materials chosen to build an architectural work possess a genuine 

and harmonious quality intrinsically.  It is in the nature of the material to be true to 

itself.  Through architecture, quality can be the essence of the material alone. In 

a way, quality is the measure of the care that is invested in the making of 

something. Therefore, if a material is chosen and is constructed in such a way 

that evokes the passing of time due to weathering, a certain quality will be 

expressed and will hold the memories of the lifetime of the building.  

 

Understanding that every pattern of weathering has a story to tell provides the 

users the opportunity to gain a greater appreciation for the environment in which 

they live in.  Therefore it is important to understand what those patterns of 

weathering are, how they are generated, and what are the effects over time.  

This is especially true for the use of concrete as an architectural building 

material.   
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Introduction to Concrete 

Concrete is a conglomerate consisting of fine and coarse aggregate that is 

bonded together by a paste composed of portland cement and water.  By altering 

the type of aggregate in the mix it is possible to produce a wide range of types of 

concrete that are appropriate for a wide range of uses and purposes. Even more 

uses can be created by altering the types of cement as well as the use of 

reinforced and pre-stressed concrete.  Concrete can be pre-cast in a factory or 

cast on site with the use of reusable formwork.  There are virtually no limitations 

or restrictions when building with concrete in regards to formal, special, and 

surface quality which is often associated directly to the skills and intentions of the 

architectural designer and builder.  

 

History 

The history of concrete begins with the introduction of lime as a cement binder 

used in ancient stone and masonry buildings.  Until the discovery of portland 

cement, lime-sand mortar was the only masonry mortar available.  The reason 

for that is because lime is made from limestone, one of the most abundant rocks 

on earth.  Chemically, limestone is calcium carbonate.  The process of producing 

lime has three steps in its cycle including, calcination, hydration, and 

carbonation.  Calcinating is typically done by first crushing limestone rock into 

approximately 2 inch in size particles and then heating them in a kiln to a 

temperature of 1,800 degrees F.  This begins to expel the carbon dioxide out of 
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the calcium carbonate, leaving only calcium oxide, which is also called quicklime.  

Calcium hydroxide is then created when the quicklime is hydrated in water.  The 

hardening property of lime occurs from the result of its ability to react with 

atmospheric carbon dioxide to form the calcium carbonate.   

 

After carbonation, lime experiences another type of hardening.  This is caused by 

lime’s reaction with amorphous silica, also referred to as a pozzolanic reaction.  

The pozzolanic reaction was first discovered by the ancient Romans around the 

second century B.C.  Romans found that if lime and volcanic ash were mixed, the 

mixture with sand and water resulted in a mortar that set quicker, and had more 

strength and durability than the typical lime-sand mortar of the time.  The new 

mixture produced a water-resistant hydraulic cement which also does not 

dissolve in water.  The main ingredient of volcanic ash is mainly microscopic 

silica along with a small percentage of alumina.  Ancient Romans worked with 

the art and science of making hydraulic cement from lime and volcanic ah and 

used it to produce Roman concrete, whish is not too different from present-day 

concrete.  The durability and longevity of concrete is the most desirable attribute 

next to its high compressive strength.  Weathering of concrete is almost best 

characterized when looking at ancient Roman ruins.  For example, Romans used 

closely spaced stone and brick as the permanent formwork for the concrete.  

Over time, the veneer walls have disintegrated and fallen, revealing the interior 

concrete which has withstood the test of time.  The change of the surface and 
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structural quality of the concrete over time is due to the atmospheric weathering 

in the natural environment which in turn has caused the architecture to gain a 

more harmonious and aged quality.    

 

Manufacturing Process 

Portland cement, also known as a hydraulic cement, was patented in 1824 by a 

British stone mason by the name of Joseph Aspidin.  He burnt finely ground 

limestone and clay in a kiln and found that the resulting product was a hydraulic 

cement that set and gained strength much quicker than lime.  Modern portland 

cement is made from almost the same basic raw materials and the same basic 

process that Aspidin used.  Limestone comprises approximately two-thirds of the 

raw material required for making portland cement.  Another major material 

required to make portland cement is clay or shale.  Clay consists of silica, 

alumina, and iron oxide.  Generally, those are the three main components in the 

manufacturing process of portland cement.  

 

The manufacturing of portland cement begins with the quarrying of limestone 

which is then crushed to approximately 5/8 inch sized particles.  The raw 

materials of crushed limestone, clay and sand are stored in silos then ground to a 

fine powder in a grinding mill.  The powder is then placed in a large rotary kiln 

and heated to a temperature of approximately 1,800 degrees F where calcium 

carbonate is converted into calcium oxide, similar to the manufacturing of lime.  
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Toward the end of the heating process the temperature reaches approximately 

3,400 degrees F where the calcium oxide reacts with the other raw materials to 

form complex calcium compounds.  The material then becomes partially molten 

and coalesce into approximately 1/2 inch sized nodules called clinkers which are 

then cooled and stored in silos.  In the final manufacturing stage, a small quantity 

of gypsum is added to clinkers to control the setting properties of the portland 

cement.  The clinkers and gypsum are then ground and blended into a very fine 

powder, which it is then considered portland cement.  Portland cement is gray in 

color, with an average particle size of approximately 45 micrometers. 

 

Types 

Most portland cement is used in constructing concrete that is required for 

buildings; There are five different types of concrete, each with different uses.  

The types are distinguished from each other by small changes in their chemical 

composition which gives them different properties. Type I is a general-purpose 

portland cement that is used where there is no special requirement.  Type II is 

combination of type IV and type V and is a moderate-sulfate-resistant and low-

heat-of-hydration portland cement.  Type III is a high-early strength portland 

cement used in pre-cast elements and where high early strength is required such 

as in colder climates.  Type IV is a low-heat-of-hydration portland cement used in 

massive civil engineering structures.  Type V is a sulfate-resistant portland 

cement used where high sulfate resistance is required to prevent decomposition.  
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The five types of portland cement are also available with an integrally combined 

air-entrained agent.  Air entrainment in concrete increases the durability of the 

material from freezing and thawing.  The process of air-entraining portland 

cement requires a greater amount of water in the mixture.  Typically, if there is 

not enough water in the mixture there will be a honeycomb effect on the surface 

of the concrete which is not very durable.  By adding too much water, the excess 

water evaporates as it stiffens which leaves voids in the concrete as well.  These 

voids are considered entrapped air, which does not provide an effective freeze-

thaw resistance.  The entrapped air is too porous and tends to absorb rainwater 

more readily which will then freeze and thaw in freezing weather conditions.  The 

end result will be surface cracks.  The better solution to solving the freeze-thaw 

issue is to use the air-entraining process. 

 

Air-entrainment can be achieved in two ways.  The most common way is to add 

an air-entraining chemical in the mix, also called an admixture, which will provide 

small spherical air content of about 10 micrometers to 100 micrometers in size.  

The other way is to use an air-entrained portland cement which has the air-

entrained chemical integral in its mixture already.  These types of portland 

cement are commonly known as types IA, IIA, IIIA, IVA, and VA.  A typical non-

air-entrained concrete has an air content of about 1.5 percent whereas an air-

entrained concrete has an air content of about 6 percent to provide a high freeze-
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thaw resistance.  White portland cement is also available for construction use.  It 

is most commonly used for aesthetic reasons decided upon by the 

architect/builder.   

 

Composition 

Concrete consists of coarse and fine aggregate as a filler and portland cement 

and water mixture as an adhesive.  There are also many other admixtures that 

can be added for any given particular circumstances.  Due to the increase of 

technology over the years, the manufacturing, production, and casting of 

concrete has been made fairly simple.  Unlike other structural materials, concrete 

can be cast into any form monolithically.  Some of the early pioneers in 

architecture and structural engineering included names like Le Corbusier, Frank 

Lloyd Wright, Robert Maillart, Pier Nervi, and more recently Santiago Calatrava.  

Each one explored the uses and possibilities of concrete in different ways by 

gaining a deeper understanding of the material and taking it to its limits 

structurally.  However, not until recently have practicing architects begun to 

explore the opportunities of weathered concrete in architectural design.  Herzog 

and de Meuron have explored the use of weathered concrete by experimenting 

with the composition of the concrete as well as proposing a growth agent such as 

algae to cover the surface over time, thus changing the appearance and user 

experience as time passes.  The appearance and durability of the concrete can 
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also be achieved in many different ways by using different types of aggregates in 

the mixture with the portland cement and water. 

 

Aggregates in concrete occupy anywhere from 65 percent to 80 percent of the 

total volume of concrete, the remainder being portland cement and water.  The 

aggregate comes in different sizes and gradations.  Proper gradation ensures 

that smaller particles fit within the voids created by larger particles to ensure the 

density of the concrete.  This will result in a stronger concrete as well as reduces 

the amount of portland cement necessary to form the concrete seeing as the cost 

of portland cement is expensive and varies depending on the political and 

economical state of the country.  Fine aggregate is generally a sand in which 95 

percent of the material passes through a No. 4 sieve.  A No. 4 sieve is a wire 

mesh spaced at 1/4 inch intervals.  The sizing of the sieves ranges from a No. 4 

to a No. 100 where a No. 100 sieve would have intervals of 1/100 inches.  For 

coarse aggregate, 95 percent of the material is captured on the No. 4 sieve and 

often consists of crushed stone or gravel that can come in different shapes, 

sizes, densities, and color.  Coarse aggregate is often most economical because 

the mixture then requires less portland cement.  There are common ratios used 

in the construction field for the ratio of aggregate, portland cement, and water.  

The most common ratio mixture used to form concrete is 80 percent coarse 

aggregate, 10 percent portland cement, and 10 percent water.  The percentages 

vary depending on the size of the aggregate.   
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Concrete aggregates are normally obtained from limestone, granite, quartz, and 

sandstone, however, any form of aggregate can be used.  Limestone also known 

as calcium carbonate gives concrete a slightly higher fire rating than other 

aggregates.  As a rule of thumb, aggregates that contain a high content of 

carbonate provide a higher fire rating than that of more siliceous aggregates.  

Another important quality of concrete mixtures is the water quality.  Since 

portland cement gets its adhesive property from its reaction with water, the water 

must be clean.  The rule of thumb here is that if the water is good enough for 

drinking then it is good enough to use in a concrete mixture.  If the water contains 

any salt, such as seawater, the steel reinforcing will slowly corrode and 

deteriorate over time.  Additional presence of salt in the water will also have a 

negative reaction with the portland cement, making it not as appropriate for use.   

 

Properties 

Many architects, engineers, and builders are interested with the properties of 

concrete that fall under either fresh concrete or hardened concrete.  A good 

concrete maintains homogeneity during all operations involved in transporting the 

concrete from the mixer to the form including placing, compacting, and finishing 

the concrete.  In order to obtain a workable concrete the aggregates should be 

well graded in the beginning of the process.  Larger aggregates tend to reduce 

the workability of the concrete.  Sometimes the addition of fly ash or silica fume 
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helps improve the mixture’s workability.  Also, additional portland cement will 

increase workability; however, too much portland cement will result in a concrete 

mixture that is too tacky.  The shape and size of the aggregate also affects the 

workability.  Aggregates that are too angular in shape pose a problem for the 

workability of the mixture.  That is why the more round particles found in gravel 

are desired.  Also, an adequate amount of water is necessary for workability.  

Adding too much water, however, will result in a soupy mixture which will lose its 

adhesion properties.  There are two major tests that are performed to ensure that 

the concrete mixture meets the specifications of the architect. 

 

The measure for workability is called slump.  The slump of concrete is evaluated 

using a truncated cone that is open and the top and bottom that measures 4 

inches at the top, 8 inches at the bottom, and 12 inches in height.  Slump 

measurements are performed by a technician qualified to do so on the 

construction site immediately after the concrete is received.  A workable concrete 

will slump uniformly and retain its conical form.  A poorly graded concrete will 

slump non-uniformly.  This test is performed for the use of fresh concrete. 

 

The cylinder test is performed for the use of hardened concrete.  The two most 

important properties of concrete are its durability and compressive strength.  The 

cylinder test requires a sample of the same fresh concrete used for the slump 

test to be cast at the same time.  The cylinder is 6 inches in diameter and 12 
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inches in height and is commonly made of plastic for easy removal.  The 

cylinders are then left on the site to be field cured for 28 days to reach 85 percent 

of its strength.  The samples are then tested in a lab using a pneumatic 

compression machine.  They are tested to failure to determine the strength and 

durability of the concrete mixture.  The lab technicians will then compile a report 

to advise the contractors if the concrete is ready for use and meet specifications.   

 

Concrete gains its strength due to the reaction of portland cement with water 

previously mentioned as hydration.  The amount of water required for complete 

hydration is about 40 percent of the weight of the portland cement itself.  In other 

words, the water-cement ratio, also known as the w-c ratio should be 0.40 for 

complete hydration.  In order to obtain a normal-weight concrete with a slump of 

4 inches a 0.55 w-c ratio is normally needed which would be used for structural 

beams and columns.  Often times, a high w-c ratio such as 0.7 will result in 

entrapped air which leads to lower strength and less durable concrete.   

 

The hydration process begins as soon as water and portland cement come into 

contact; however, the rate in which the reaction occurs is extremely slow.  It can 

take up to six months or longer for concrete to gain its full strength.  However, the 

concrete reaches 85 percent of its strength after just 28 days.  This is also known 

as the curing process.  Curing not only increases strength over time, but also 

reduces permeability to water.  A well cured concrete is becomes very dense 
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over time.  The stages of hardening of concrete can be ensured by following a 

few simple techniques.  The most effective way to cure concrete, whether in the 

lab or on the field is to keep the concrete wet with water while wrapped in plastic 

to prevent the water from evaporating out of the concrete too quickly.  If the 

concrete loses its water content to quickly it will become brittle and crack or 

fracture.  There are also curing compounds available on the market which then 

become an integral part of the structure that is most commonly used on bridges 

where the atmospheric conditions are much more intense.   

 

The hydration of concrete if very temperature sensitive as well.  The rate of 

hydration increases as the ambient air temperature increases and vice versa.  If 

concrete is placed in 40 degrees F, the aggregate must be warmed, and the 

surrounding enclosure forms must be insulated to maintain the heat necessary 

for the reaction between the portland cement and the water to occur.  If the 

ambient air temperature exceeds 100 degrees F with low humidity levels and 

windy conditions, a protective barrier against direct solar radiation and wind must 

be used as a precaution.  Using ice or chilled water to cure the concrete is also 

another option often used in the field of construction.  Although concrete is a 

seemingly simple material to produce, there are many properties that must be 

understood by the architect in order to reach the desired mixture for the given 

function.  Other properties of concrete that should also be considered when 
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designing an architectural work are the weathering properties of concrete, how it 

changes over time. 

 

Durability 

The performance and durability of concrete depends on its resistance to 

deterioration over time which is ultimately affected by the environment in which it 

is placed.  Deformation is another component that governs the behavior of the 

performance of concrete that affects its durability.  A lot of the durability of 

concrete depends largely upon its resistance to frost and chemical reaction which 

is in direct correlation with the quality of the materials used in the mixture.  In the 

majority of environments, adequate durability can be achieved by using a proper 

water-cement ratio to provide a workable mixture that can be easily compacted.  

Aggregates that have a high drying shrinkage such as dolerites and gravels will 

produce a concrete that also has a high drying shrinkage which is not preferred.  

This results in deterioration of exposed concrete and excessive deflections of 

steel reinforcing where it is used. 

 

The permeability of concrete influences its resistance to frost and chemical attack 

as well as provides protection of the steel reinforcing from corrosion.  Given 

certain aggregates, the permeability can be reduced by increasing the cement 

content or by lowering the water content.  There are different grades of concrete 

available for strength and durability purposes using cement that complies with 
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the British Standard Code.  The selection of different grades often depends upon 

the environment in which it is placed and the surrounding chemicals and 

atmospheric conditions that may affect it.  The most common form of chemical 

attack is that due to sulphates of calcium, magnesium, sodium, and potassium 

which occur mostly in clays and in ground-water.   

 

There is a structural freedom that architects and engineers find in the use of 

concrete; however, there are limitations that they must be aware of before they 

begin their designs.  Weathering has a major influence on concrete’s durability.  

The most obvious presence of weathering most often occurs at the joints.  Since 

it is not always suitable for concrete to be poured monolithically, saw joints and 

expansion joints between other materials are often used to account for the 

movement of the structure throughout its lifetime.  Where these movements are 

large, cracks and fractures will form which can cause deterioration to the inherent 

structure of the concrete as well as affect the finishes, cladding, or partitions.  

Even though the cracks may seem to be a visual sore, the thought of just letting 

them happen over time relates to the narrative that weathering tells about a 

building or structure.  It is the revealing of the truth in which concrete as a 

material is trying to expose.  As long as the cracks are not detrimental to the 

safety of the users or the strength of the structure, the intent of this architectural 

research is to let it be; to experience the life of the building through its visual 

weathering characteristics. 
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Deformation 

The weathering of concrete can also be characterized as deformation.  The 

principal components of the deformation of concrete all relate to the physical 

properties of the mixture and the weathering that occurs due to the place in 

which it is poured.  The three main characters of deformation includes; elastic 

deformation, shrinkage, and creep.   

 

The elastic deformation takes place instantaneously as the concrete is being 

poured and relates also to the stress of the steel reinforcing within.  Shrinkage 

occurs over a long period of time and is independent of the stress of concrete.  

The shrinkage of concrete is dependent upon the amount of drying that takes 

place over time.  It is also closely related to the portland cement paste and 

moisture content of the mixture.  After about 40 days, concrete will shrink 

approximately 30 percent of the total shrinkage.  It continues to shrink, and after 

one year, it reaches approximately 80 percent of the total shrinkage.   

 

Creep also occurs over a long period of time and, unlike shrinkage, it is 

dependent on the stress of the concrete.  Most often the stresses due to the 

creep are directly proportional to the stress of the concrete.  The stress of the 

concrete due to the creep are affected by the maximum stresses arising from 

thermal and drying shrinkage.  Creep is responsible for many of the cracks in the 
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surface of concrete which also affects the cladding and partitions.  It can be 

assumed that half of the total creep will occur within the first six months of curing.   

 

Another issue that affects the weathering of concrete is the coefficient of thermal 

expansion.  The coefficient of thermal expansion varies according to the type of 

aggregate used in the concrete mixture for the most part.  The factors that 

influence the coefficient of thermal expansion relate to the tendency for concrete 

to shrink an crack which can also be related to inadequate steel reinforcing due 

to the stresses applied to the concrete structure.  Normally, in order to distribute 

cracking arising from shrinkage and thermal stresses in concrete structures, they 

are often un-reinforced especially if they are exposed to the weather.  The proper 

steel reinforcement in a concrete structure should not be less than 0.4 percent of 

the volume of the concrete structure however.  For exposed surfaces, the 

reinforcing should be placed near the exposed side to prevent from cracking.  

The exterior appearance of buildings and structures made from concrete change 

and weather differently depending on many factors, such as the location, the type 

of concrete, the type of aggregate, the atmospheric conditions, the presence of 

chemicals, use of steel reinforcing, as well as craftsmanship.  Because of this 

there are many visual characteristics that can be introduced through the 

weathering of time. 
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Factors Affecting Weathering and Appearance 

Much of the factors of weathering that affect concrete are often displayed by 

hydration discoloration.  This type of discoloration of the surface of concrete is 

caused my moisture movement within fresh concrete.  The most common form of 

moisture movement occurs when moisture is permitted to escape at board or 

panel joints or when moisture is absorbed or bleeds through formwork boards 

and into the concrete.  Fine portland cement particles are then released from the 

concrete to the surface of the concrete causing discoloration.  The high 

concentration of tetracalcium aluminoferrite in the fine particles of the portland 

cement is what causes the gray color of the concrete, however, when there is a 

quick loss of water during the curing process a darkening of the concrete can 

occur to where the concrete can turn as dark as black.  Other discoloration can 

be caused by the stripping of the formwork as well.  If the forms lose contact from 

the face of the concrete during the curing process, moisture can be trapped and 

cause discoloration. 

 

Another form of discoloration due to weathering is known as segregation 

discoloration.  Segregation discoloration is caused by movements of the mixture 

constituents and aggregates parallel and perpendicular to the face of the form as 

well as the absorption of the form face during the action of compacting.  

Segregation parallel to the face of the form has the appearance of specs of color 
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varying in shade, whereas segregation perpendicular to the form face will cause 

darkened blemishes the size of the coarse aggregate in the mixture.  This means 

that the completion of the vibration compacting will cause the coarse aggregate 

to move and the voids will be filled with a high cement content which will appear 

darker on the surface of the concrete.   

 

Irregularities on the face of concrete are something that cannot be avoided if the 

concrete is designed to be exposed to the natural elements.  Therefore, it is 

necessary to understand how the concrete will weather over time, so that the 

owner can understand how and when to maintain the surface.  In most cases, 

however, the blemishes and irregularities found on the surfaces of concrete do 

not have to be maintained.  That is just a preference of the owner and architect 

alike.  Natural irregularities cause no harm to the durability of the concrete and 

therefore can be considered an additive and a positive attribute to the experience 

of the weathering of the concrete.   

 

Crazing is another type of concrete surface irregularity that again has no 

significant structural degradation.  It is an irregular series of various sized cracks 

on the surface that looks almost like a map.  Some architects and designers 

influence crazing with the intention to create a new and different aesthetic appeal 

on the surface of the concrete.  They do so by specifying concrete types with a 

high portland cement content and a very fine aggregate such as sand.  During 



 186 

compaction, the fine aggregate migrates to the face of the concrete which is then 

known as a laitance skin.  This skin is very susceptible to moisture movement 

which through the process of wetting and drying in association of low humidity 

and low temperatures, it begins to break down and form a dense network of 

cracks.  Crazing will normally occur after the first month of the concrete 

placement.  If crazing is undesired, a larger aggregate and lesser amount of 

portland cement can be used to form a more satisfactory concrete.   

 

In order for the forms to be removed with ease, often release agents are coated 

on the surfaces of the forms.  Those very release agents, often oils and waxes, 

can cause discoloration and irregularities on the surface of the concrete as well.  

Blemishes and stains can often occur on the surface is too much or the wrong 

type of release agent is used.  Some release agents can also cause some 

differential of wetting and drying along the surface as well as affect the setting of 

the cement which produces a mild form of exposed aggregate finish.  Linings are 

also often used as a form release, but these cause air gaps which then deform 

the surface.  In this case an impermeable lining should be used so that the air 

bubbles disperse more easily.  

 

Other blemishes that can become apparent on the surface of concrete due to 

weathering reactions are lime bloom, efflorescence, and algae growth.  The two 

main chemicals in portland cement are tricalcium silicate and dicalcium silicate 
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which when hydrated they result in lime calcium hydroxide.  That then reacts 

more readily to atmospheric conditions such as the carbon dioxide content in the 

air.  There is then an insoluble chalky presence on the surface of the concrete 

that is formed and that is known as lime bloom.  It is possible to remove it by 

cleaning it with hydrochloric acid however.  Efflorescence is very much similar to 

lime bloom in its appearance and just as common.  It is a white stain caused by 

the migration of soluble salts, mainly calcium sulphate, which crystallize on the 

surface of the concrete.  Efflorescence most commonly occurs when water with a 

high content of calcium sulphate is absorbed then evaporated out of the concrete 

as well as any contact with ground soil.  This is normally dissolved quickly with 

rainwater alone, or other cleaning agents.   

 

There are many varieties of algae that grow on the surface of concrete in 

different atmospheric conditions.  They derive their energy of growth mainly from 

sunlight and the presence of humidity or liquid.  Fungi, such as mildew, molds, 

and yeasts, depend on decaying plant life as a source of energy rather than 

sunlight.  Mold normally appears as spots and can spread with a gray, green, 

black, and brown color.  Lichens are a combination of algae and fungi which 

readily reproduce in moist external concrete.  They can survive in extreme 

temperatures, hot and cold, and can also survive drought.  Mosses need a rough 

moist surface on which soil and dirt can collect to establish and they can hold a 

great deal of moisture.   
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There are many toxic washes that can kill these growths; however they pose no 

harm to the concrete itself.  There are other ways to prevent these growths from 

occurring at all, such as the use of silicones and clear coatings.  In 1953, the 

manufacturing of silicones began with the purpose of repelling water from surface 

pores on concrete.  Concrete was then able to be maintained and kept clean 

much easier.  With the use of silicone on the surface of concrete, soot and grime 

did not absorb as readily into the pores of the concrete and could be cleaned 

much easier.  Other clear coatings were established following the production of 

silicone.  In most cases, clear coatings are applied to the surface of concrete as 

a protective coating from the elements as well as maintain a glossy, wet 

appearance.  Some other conditions where clear coatings are sometimes 

necessary if desired are issues where the building is situated in a chemically 

polluted atmosphere, where white cement concrete has been used and it is 

desired to prevent discoloration, to avoid change in color due to rainwater, to 

prevent soiling of surfaces exposed to the ground and pedestrian areas, and to 

facilitate easier to clean surfaces. 

 

In moderation, deformations can actually pose for a weathered appeal for the 

user to begin to understand the climate in which the concrete is placed.  Because 

of the specific survival characteristics of the growths, it is easy to begin to read 

the narrative presented by the appearance of the concrete over time due to the 
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weathering conditions that it is reacting to.  This all adds to a more meaningful 

existence and harmonious relationship with the natural environment.   

 

Lab Experiment - Results 

The purpose of the lab experiment was to explore the qualitative and quantitative 

results of weathering of concrete and rammed earth by means of cycles of 

heating and saturation.  The preparation of the concrete and rammed earth 

samples was performed 28 days prior to the experiment in order for the concrete 

to cure to a strength of 85 percent.  The samples were cast in rubber cylinders 

with a form release agent for easy release and were tamped per ANSI standards.  

Twelve cylinder samples of approximately 12 inches in height and 4 inches in 

diameter were prepared; two of each type of concrete sample as follows: 

 

Sample No. 1: 95%-Sakrete, 5%-Water.  (Control) 

Sample No. 2:  60%-Sand, 20%-Portland, 20%-Water.  

Sample No. 3: 70%-3/8" Round Aggregate, 15%-Portland, 15%-Water.   

Sample No. 4: 70%-3/4" Angled Aggregate, 15%-Portland, 15%-Water.   

Sample No. 5: 70%-1.5" Round Aggregate, 15%-Portland, 15%-Water. 

Sample No. 6: 90%-Rammed Earth, 5%-Portland, 5%-Water. 

 

One of each of the samples was left alone and set aside as the group of control 

samples.  The others were immersed in water and were fully saturated from April 
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15, 2010 – April 16, 2010.  The samples were then removed from the water and 

placed in the oven at a temperature of 250 degrees F.  They were in the oven 

being heated from April 16, 2010 – April 19, 2010.  The samples were then 

cooled at room temperature and immersed in water once again to be fully 

saturated from April 19, 2010 – April 23, 2010. Then once again heated at a 

temperature of 250 degrees F from April 23, 2010 – April 26, 2010.  This process 

completed two full cycles of heating and saturation.  The samples were then left 

to cool to room temperature for two days before the uniaxial load testing.  Prior to 

the testing, six diameters were used to determine the average diameter.  The 

height of the cylinders was also measured by the average of four different 

heights at the quarter segments.  The area, volume, and density was then 

calculated using the average diameters and heights.   

 

The results verified that there were both, qualitative and quantitative changes 

from the control samples to the weathered samples after two cycles of heating 

and saturation.  In all samples, the surfaces were lighter in pigment and were 

more brittle than the control.  In the samples with the larger aggregate (Sample 

No. 4 and Sample No. 5) hairline cracks formed at the surface of the samples.  

Sample No. 2 was most affected by the weathering cycles as the sand content at 

the surface had begun to deteriorate causing gaps and pores.  The rammed 

earth sample (Sample No. 6) was still intact after the weathering cycle, but was 

much lighter in color than the rammed earth control sample.   
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In all samples, except for Sample No. 1, the densities were reduced by after the 

weathering cycles.  The reasoning for that would be the loss of water due to 

dehydration, which is also very common to the Tucson, Arizona region.  The 

density of Sample No. 1, (the control) stayed nearly the same.  The peak load 

and peak stress determined by the uniaxial load testing in all samples was 

reduced after the cycles of weathering, except for Sample No. 6 (the rammed 

earth sample).  It was part of the hypothesis that the peak load and peak stress 

would be reduced after weathering which was proven correct, however, the 

weathered rammed earth sample had an a higher peak load and stress than the 

control rammed earth sample.  This could be due to the clay content in the soil 

used to cast the sample.  In the heating process, the clay could very well have 

been baked to a hardness that allowed its peak load and peak stress to increase.   

 

Conclusion 

After the weathering experiment and the uniaxial load testing of both the control 

samples and the weathered samples it is apparent that there is a direct 

connection between the weathering of concrete and its strength and durability.  

This poses an issue to the architectural concept of allowing concrete to weather 

with time, for it also deteriorates structurally which can be a future safety issue 

for the building.  A better modification to the concept can be determined through 

this experimentation and research.  A time and use factor should be used to 
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calculate the time a material such as concrete or rammed earth can be left alone 

to weather the atmospheric elements.  Just as there are many different types of 

concrete, there could be many different durations of time in which the material 

can be left to weather before its internal structural deterioration causes safety 

issues given its specific function. 
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Abstract 

“The cutting edge of this instant right here and now is always nothing less than 

the totality of everything there is.”  – Robert M. Pirsig, 1974 

 

The purpose of this paper is to analyze the weathering properties and 

performance of glass as an architectural building material.  Aspects such as 

surface quality and structural integrity are an integral part of the inquiry into the 

architectural design characteristics that are affected by weathering.  The intent of 

this research is to begin to question the contemporary process of architectural 

design.  Today, there are many glass structures that were designed to maintain 

their original aesthetic, both aesthetically and physically.  The reality is that 

architecture is not static.  There is a direct and dynamic association and relation 

to nature throughout the life of a building.  A dynamic relationship between the 

built environment and the natural atmosphere, including human use and 

interaction, exists and causes the building and its materials to change continually 

throughout time.  

 

Through this research, a better understanding of glass as a building material and 

how it performs due to weathering will begin to inform architects, designers, and 

users alike of a way in which to think and build.  It will begin to transform the 

architectural design process with the hope to create a more dynamic and 
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regional architectural experience that is in harmony with the surrounding natural 

environment and the atmosphere over time.  
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Introduction 

“Quality is never twice the same, because it always takes its shape from the 

particular place in which it occurs.” – Christopher Alexander, 1979 

 

When considering building materials early on in the architectural design process 

it is important to understand the material on a deeper level than what will get the 

job done.  It is important to have a dialogue with the material of choice.  Glass for 

example is best known for its transparency, open spatial quality, and ability to 

transmit light.  With the use of detailed connections it is able to span large 

distances and create a transparent relationship to the interior and exterior of a 

given building. Although it is important to understand the quantitative aspects of 

glass when deciding to build, it is equally important to understand the qualitative 

measures such as how it will be experienced by the users over time.   

 

The notion of weathering was first introduced as a romanticized idea in a purely 

visually aesthetic realm.  Oxidized films on the surfaces of glass structures are 

often associated with one of two things; poor craftsmanship or age.  

Unfortunately, poor craftsmanship is most often the reason for such decay on the 

surface of glass as well as other building materials. However, age relates to the 

romantic idea of weathering and the ever-changing exterior appearance of glass.  

When a layer of dirt or fungus is present on the surface of glass, it provides a 

habitat for organisms to gather and grow.  Over time, as the fungus continues to 
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grow, those organisms show signs of life changing the exterior character of the 

glass creating a direct and dynamic relationship with the sense of place and the 

natural environment.  However, unlike the weathering of other building materials, 

the weathering of glass can be negative as it begins to have a negative impact 

on the transparency and clear transmittance through the glass itself.  That is why 

the use of weathering as a component of design when utilizing glass as a 

building material can be meaningfully applied to locations where the weathering 

is an additive characteristic rather than a distraction to the experience of the 

architecture.  Due to regionalism and the different climates around the world, 

glass will perform and act differently given its location.   

 

Architecture is considered to be the most permanent of records.  Therefore it is 

important to carefully consider the notion of weathering in all early design 

decisions to ensure its quality and longevity. Rather than the desire to maintain 

the original quality of a material such as glass, there is a change in mentality 

necessary to appreciate the glory of age.  Like humans and everything in nature, 

architecture does not last forever.  Weathering is essentially decay and 

deterioration.  This is where the contradiction is presented between maintenance 

and weathering.  Maintenance becomes an issue when considering the 

weathering of materials in architectural contexts no matter the region.  

Throughout history, weathering has been researched as pertaining to 

architectural design and construction in discovering new details that prevent and 
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resist weathering from occurring.  Weather-stripping and weatherproofing are 

some results of such research that are commonly utilized.  The main intent was 

to extend the longevity of any given material as well as maintain its original 

aesthetic.  Understanding that a certain amount of maintenance is required, it is 

also true that the aesthetic and physical composition of materials, such as glass, 

change over time due to atmospheric conditions and human interaction and use.  

 

Weathering and Performance 

“For, indeed, the greatest glory of a building is not in its stones, or its gold. Its 

glory is in its Age … it is in that golden stain of time, that we are to look for the 

real light, and color, and preciousness of architecture.” - John Ruskin, 1849 

 

In order to define weathering, it is first necessary to define the terms associated 

with it as it relates to the architectural design process and building material 

considerations.  The two terms most related to weathering when considering 

architectural processes are time and quality.  Weathering can simply be defined 

as change over time which, in turn, gains a sense of quality as a resultant to a 

specific place.  It is the effect of age and maturity, as well as the interaction with 

the natural elements and human use.  This research aims to find ways to accept 

the temporal newness of each moment in regards to weathering and building 

materials. The collective memories of an architectural work are cast in time, 
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through the patina of use which begins to form distinct narratives specific to its 

place. 

 

Time is not only a reference point; it is the sum of moments. The ambition of any 

architect should be to remain present in each moment when designing and 

building.  When designing with the idea of weathering in mind, it is important not 

to force time by either looking too far back or too far forward.  The context of 

each and every moment is holistic. It includes phenomenal, social / cultural, 

geologic, vegetative, meteorological, celestial, and historical content.  

 

The physical materials chosen to build an architectural work possess a genuine 

and harmonious quality intrinsically.  It is in the nature of the material to be true to 

itself.  Through architecture, quality can be the essence of the material alone. In 

a way, quality is the measure of the care that is invested in the making of 

something. Therefore, if a material is chosen and is constructed in such a way 

that evokes the passing of time due to weathering, a certain quality will be 

expressed and will hold the memories of the lifetime of the building.  

 

Understanding that every pattern of weathering has a story to tell provides the 

users the opportunity to gain a greater appreciation for the environment in which 

they live in.  Therefore it is important to understand what those patterns of 
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weathering are, how they are generated, and what are the effects over time.  

This is especially true for the use of glass as an architectural building material.   

 

Introduction to Glass 

Although glass has many forms and functions, in architecture, glass is commonly 

referred to as a transparent building material.  Even though glass is a solid 

substance, its molecular structure resembles that of a liquid.  A typical solid glass 

is composed of numerous tiny crystals with a finite geometric form at the atomic 

level that reflects the arrangements of the atoms which create a network or lattice 

system.  Crystals are formed when the material changes from a molten state to a 

solid state.  Crystallization occurs at the freezing point of the given material.  In 

the molten state, also known as the liquid state, a material has an amorphous 

structure without the presence of any crystals.  The amorphous structure is 

where the atoms are arranged in a random pattern network and not a regular 

three-dimensional pattern.   

 

Glass is a material that has never crystallized.  It gets its hardness while it still 

retains its liquid structure.  That is why glass is sometimes referred to as an 

amorphous solid or a supercooled liquid.  Due to its specific structure, glass does 

not have a definite melting point like a crystalline solid.  The structure of glass is 

responsible for its transparency.  Except for other clear plastics, glass is the only 

material that is not opaque to light.  Because more opaque materials have 
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numerous crystals in their structure, light is reflected and lost by the time it 

travels through the solid.  Glass is different.  Glass behaves like one large crystal 

which contains no internal boundaries making it transparent.  However, 

crystalline impurities can make a glass more translucent or opaque thus 

changing the way it affects the experience of the architecture itself.  The 

amorphous property of glass is not special to glass; there are other materials that 

are formed in a similar process as it relates to the rate in which the material is 

cooled.  If cooled slowly, the atoms in the molten mass have sufficient time to 

organize into regular patterns to become a crystalline solid.  In the manufacturing 

process of glass, ingredients must be cooled rapidly to below the crystalline 

temperature, freezing point, to prevent crystallization.   

 

Over time, glass, along with all exposed building materials, begins to deteriorate 

and weather due to environmental and atmospheric conditions as well as human 

use.  This weathering is most often displayed through change in the surface of 

such materials.  The weathering of glass can be categorized in many different 

ways with corrosion being the major result of weathering throughout the lifetime 

of the material in an architectural use.  Corrosion changes the surface of glass 

due to atmospheric and environmental chemical reactions.  Corrosion can be in 

the form of exterior layers formed like films or laminates, as well as internal 

structural corrosion that begins to decrease the structural qualities of the glass 

over time.  The transformation of the surface of glass affects the transparency 
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over time unless it is cleaned and maintained ritually.  Corrosion often has a 

negative connotation as it relates to deterioration and decay; however, corrosion 

also begins to tell the story of the place in which the material is located.  The 

corrosion, although affecting the transparency of the glass, can contribute tot the 

experience of the architecture.  It helps relate people to the world they live in 

through the idea that materials and humans both weather and change with time.  

Weathering of glass changes the surface caused by a chemical reaction with the 

environment and typically involves the leaching of alkali from the glass by water 

leaving behind siliceous weathering products that are often laminar.  These 

changes, if left alone, have the opportunity to enhance the experience of place as 

it relates to architecture. 

 

History 

With the discovery of glass, the introduction of daylight into buildings has had 

important impacts on the design of architecture throughout history.  In early 

buildings voids were left in exterior wall structures, but this would prevent the 

buildings from being enclosed from the elements.  Although, it did increase 

natural ventilation from the openings to the interior spaces, there was a desire to 

maintain that transparency as well as create a sense of enclosure and protection 

from the environmental elements.  When glass was discovered, it was possible to 

maintain the implementation of daylight effectively without the admittance of 

other elements such as, wind, rain, dirt, dust and insects.  The earliest forms of 
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glass are traced back to the Roman Empire and were very small in size.  The first 

significant use of glass occurred during the Middle Ages as stained glass 

windows gained popularity in churches.  Staining or painting glass was actually 

first used to decorate and hide the defects in glass such as bubbles and colored 

impurities that were integral to the glass making process at the time.  During the 

Middle Ages, glass windows were very large and most often contained Biblical 

images and stories stained onto the surface.   

 

The transparency of glass improved greatly with the perfection of the crown glass 

process around the fourteenth century.  The crown glass method produced 

glasses with fewer air bubbles and other defects.  In the process, molten glass is 

first converted into a sphere by blowing through a long pipe and cutting the globe 

open and flattened by rigorously spinning and repetitive heating until it formed a 

large disc of glass.  Another process was created around the same time called 

the cylindrical process.  In the cylindrical process, molten glass is blown into a 

sphere and swung side to side to create a cylinder then cut along its length and 

heated and flattened into sheets.  

 

Today, clear glass is manufactured for commercial use and has been since the 

seventeenth century through the glass-making invention by Bernard Perrot.  In 

Perrot’s process, molten ingredients of glass are cast into a mold and later 

spread into sheets by large rollers.  When the glass was fully solidified, it was 
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ground and polished on both sides with an abrasive to get it to a clear, smooth 

finish.  The mechanization of rolling and grinding reduced the price of glass.  

These developments led to the use of glass as the primary material for cladding 

of many building types as well as the extensive use of glass as store fronts and 

curtain wall systems.  The discovery of glass has transformed the design process 

of architecture over the years and continue to do so as architects, engineers, and 

designers alike continue to take glass to its limits by experimenting with new and 

innovative building strategies. 

 

Properties 

Glass is a solid material that is normally fragile and transparent.  It is commonly 

composed of sand, silicates, SiO2, and an alkali.  At high temperatures, the 

compositional elements of glass form a molten viscous state in which they fuse 

together.  When they are rapidly cooled, they form a rigid structure.  However, 

the elements do not have enough time to form a crystalline regular structure.  

Depending on the final use and application, the composition of glass and cooling 

rate will vary to achieve the adequate properties for the job.  The common 

elements found in glass include: SiO2 (silica) which exists in its pure form as a 

polymer, Na2CO3 (sodium carbonate) which lowers the melting point of the 

composition making it more manageable, and CaCo3 (calcium carbonate) also 

known as lime, which is commonly found in limestone marble, and chalk which 

helps balance out the composition by adding hardness, chemical durability, and 
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insolubility.  Other materials and oxides can be added to increase and adjust the 

properties of glass such as tinting to different colors and increasing its durability.  

The main characteristics of glass are that it is a solid, hard material, it has a 

disordered and amorphous structure, it is fragile and easy to break into many 

pieces, it is transparent to visible light, and a biologically inactive material.  Glass 

is also one hundred percent recyclable.   

 

Three of the main types of glass used today are soda-lime glass, lead glass, and 

borosilicate glass.  Soda-lime glass, also known as commercial glass in 

architecture, is the most common commercial glass and the least expensive for 

architectural functions.  The composition of soda-lime glass is typically 60-75 

percent SiO2 (silica), 12-18 percent Na2O (soda), and 5-12 percent lime.  A low 

percentage of other elements can be added given different purposes.  It has an 

appropriate light transmission for flat glass windows as well as a smooth, non-

porous surface that allows glass bottles and packaging glass to be easily 

cleaned.  Soda-lime glass containers are virtually inert.  They are almost 

completely resistant to chemical attack from aqueous solutions and will not 

contaminate the contents inside the packaging or affect the taste in any way.  

Although pure SiO2 does not absorb UV light, soda-lime glass does not allow 

light at a wavelength of lower than 400 nm of UV light to pass through its solid 

state.  The disadvantages to soda-lime glass are that is not resistant to high 

temperatures and sudden thermal changes.   
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Unlike soda-lime glass, lead glass is much more durable.  Lead glass is 

composed of 54-65 percent SiO2 (silica), 18-38 percent PbO (lead oxide), 13-15 

percent Na2O (soda) or K2 (potash), and various other oxides.  When the 

content of PbO is less than 18 percent, it is known as crystal glass.  Moderate 

amounts of lead increases durability.  If too much lead is added, it lowers the 

melting point and decreases the hardness giving it a soft surface.  It also has a 

higher index of refraction giving it a higher brightness which makes it appropriate 

for decorative glass.  Glass with a lead content of over 65 percent can be used 

as radiation shielding glass because lead absorbs gamma rays and other forms 

of harmful radiation.  Like soda-lime glass, however, lead glass does not 

withstand high temperatures or sudden changes in temperature.   

 

Borosilicate glass is mainly composed of 70-80 percent SiO2 (silica), 7-13 

percent B2O3 (boric acid), 4-8 percent Na2O (soda), and 2-7 percent Al2O3 

(aluminum oxide), as well as sodium and potassium oxides.  The presence of 

boron gives greater resistance to thermal changes and chemical corrosion.  It is 

suitable for industrial chemical process plants, laboratories, and high-powered 

lamps.  Borosilicate glass is also commonly used for house-hold purposes such 

as cooking plates and other heat-resistant products.  Other special types of glass 

can be generated by the addition of various other elements.  Alumina improves 

the chemical resistance and increases viscosity in lower temperature ranges.  
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Cerium helps absorb infrared rays.  Coloring agents such as metals and metal 

oxides cause glass to change color.  Manganese and selenium to decolorize, 

cobalt for blue, copper for red, nickel for blue, violet and black glass, and titanium 

for yellow-brown glass.  Barium oxide in glass is like lead, but achieves a higher 

refractive index.  Also, glass that contains fluorine materials such as CaF2 

(fluorspar) or phosphates can give a glass a cloudy appearance that makes it 

more translucent than transparent which can ultimately change the experience of 

the glass in an architectural context.   

 

Durability 

The weathering of glass, along with its durability characteristics, relate back to 

the Roman Empire.  Much of the weathering that is analyzed today are found 

buried in the ground for long periods of time remaining from ancient cultures.  

The glass undergoes a very gradual weathering process when underground.  

Since the main constituents of glass are silica, lime, and soda, it is susceptible to 

change and weathering.  The initial stage of weathering involves the presence of 

moisture. If the glass is surrounded by moisture, the soda and lime will be 

dissolved out, thus turning the glass surface into a type of gel. This gel then turns 

into a thin film of silica on the surface of the glass. Repetition of wetting and 

drying year after year creates a crust on the surface over time.  The higher the 

acidity of the atmosphere, the more rapidly the weathering process will occur. 

The crust begins to form an enamel shell over time which becomes very brittle 
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and is susceptible to flaking.  As it begins to break away it exposes the silica 

films beneath and disrupts the integrity of the glass.  The coatings become 

patchy and begin to vary in thickness.  To the human eye, the patches scatter 

light in such a way as to produce a brilliant peacock feather look called 

iridescence. 

 

While the first stages of the weathering process may be found attractive to many 

people, the later stages are thoroughly destructive which lead to eventual 

deterioration over time. However, the intent of this research is to suggest a new 

way of seeing weathered glass and a new way of utilizing the weathering process 

of glass in the design process of architectural works.  Disfiguring pits begin to 

form after years of contact with acidic ground water and atmospheric conditions 

which penetrates the micro-fractures and begins to form air bubbles in the glass. 

These pits eventually carry right through the solid structure of the glass making it 

vulnerable to disintegration and decay.  Much of this deterioration occurs only 

with glasses that are found buried under ground; however, this weathering 

process occurs daily to exposed glass buildings due to natural atmospheric 

conditions.   
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FACTORS AFFECTING WEATHERING AND APPEARANCE 

 

Glass is much more resistant to corrosion than most other materials.  Many glass 

windows utilized for architectural purposes can go several years exposed to the 

natural atmospheric elements and still remain transparent without the 

appearance of their surface affected at all.  However, there are certain conditions 

where glass will corrode and sometimes even dissolve.  That is why it is very 

important to choose the right type of glass for the function it is going to serve.  

There are only a select few chemicals that can begin to have an affect on glass 

and cause it to corrode.  Elements such as hydrofluoric acid, concentrated 

phosphoric acid, hot concentrated alkali solutions and highly heated water can 

begin to cause corrosion to glass surfaces and internal structures.  Hydrofluoric 

acid is the most powerful and will attack and corrode any type of silicate glass.  

Acids and alkalis attack glass in different ways.   

 

Alkalis attack the silica directly while acids attack the alkali in the glass.  Alkali 

solutions also attack the surface of the glass, causing it to dissolve over time.  

This process continuously exposes a fresh surface that is then dissolved again 

and will proceed at a continuous rate as long as there is a sufficient amount of 

alkali present.  Acid corrosion behaves by dissolving the alkali in the glass 

composition which leaves a porous surface consisting of a silica network with 

holes where the alkali has been removed.  The porous surface begins to prevent 
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the acid from continuing to corrode the glass because the acid can no longer 

penetrate the surface as well.  Water corrosion of glass is similar to acid 

corrosion in that alkali is removed from the glass surface.  However, water 

corrosion occurs at a much slower rate.  The higher the temperature, the more 

significant the corrosion will be.   

 

Many factors influence the rate of corrosion.  Concentration and rate of agitation 

of the corroding solution are important factors.  As corrosion progresses, the test 

solution becomes contaminated with components extracted from the glass; this 

contamination may speed or slow corrosion rate also depending on the time it is 

in contact with the glass.  Some glass products have a high amount of silica skin, 

so the surface shows a different corrosion rate from the internal structure.   

 

New glass is clear and bright and is very easy to keep clean and maintain. 

Contrary to popular belief, the surface of the glass is not completely smooth.  It 

has what glass manufacturers call 'lattice' or 'honeycomb' patterns.  Under a 

microscope glass reveals a rougher surface made of peaks and potholes.  

Organic and inorganic contaminants fill these potholes and react chemically with 

the glass which begin to bond to its surface.  Because of this, glass can easily 

becomes stained and discolored.  When it does, it can be very difficult to see 

through and difficult to keep clean.  The surface of the glass also possesses 
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hydrophilic properties.  If it is subjected to a corrosion process it will make its 

surface rougher and will be begin to permanently deteriorate over time.  

 

Maintenance costs become a huge issue when glass begins to deteriorate and 

corrode on architectural works.  It is of huge expense to the owner to maintain 

and keep the surfaces of glass clean, therefore, if weathering occurs it is 

advantages to both the user experience and the financial aspects of the owner to 

let it be and let it be true to its inherent material properties.  When it reaches a 

point where it becomes a safety issue to the occupants, then it can be replaced if 

needed.  Just like how metal rusts, glass is naturally subjected to corrosion 

processes between the surface and its surrounding atmospheric conditions.  The 

weathering of glass is most commonly associated with moisture or vapor attack 

caused by condensation or a reaction with an alkaline solution.  Glass is 

hydrophilic substance which means it attracts and holds moisture due to its 

molecular layer of moisture on its surface.  The layer of moisture increases with 

increase in humidity or rainfall which then begins to obscure the transparency of 

the surface.  More importantly, however, it can cause corrosion of the surface of 

the glass.   

 

There are two distinct stages of the corrosion.  The first stage is aqueous 

corrosion which is caused by the presence of moisture.  It is essentially an ion 

exchange or alkali extraction also known as leaching.  An exchange of the 



 213 

sodium ions from the glass and the hydrogen ions from the corrosion solution 

occur during this stage.  The remaining components of the glass are not altered 

in any way but the surface area of the surfaces in contact with the corrosion 

solution is increased which leads to the leaching of alkali ions leaving a high 

amount of silica on the surface.  As silica concentration in the glass decreases, 

the surface area increases through the dissolution of the glass surface.  A rapid 

increase of phosphoric acid will begin to cause the corrosion of the glass surface 

as well.  There are two types of aqueous corrosion known as static and dynamic.  

Static aqueous corrosion is caused by an entrapment of moisture on the surface 

of the glass.  Dynamic aqueous corrosion is replenished due to condensation 

run-off.  Even a single droplet of moisture on unprotected glass can produce 

sufficient visible deterioration.  The second stage of corrosion is a process of 

destruction of the leached surface layers of glass by alkaline materials.  Alkaline 

cleaning products are readily available and widely used for surface maintenance.  

Deterioration to the glass can also be caused by improper and abrasive cleaning 

methods.   

 

Conclusion 

After the weathering and corrosion research it is apparent that there is a direct 

connection between the weathering of glass and its strength and durability.  This 

poses an issue to the architectural concept of allowing glass to weather with 

time, for it also deteriorates structurally and chemically which can be a future 
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safety issue for the building and its users.  A better modification to the concept 

can be determined through further experimentation and research.  A time and 

use factor should be used to calculate the time a material such as glass can be 

left alone to weather in the atmospheric elements.  Just as there are many 

different types of glass, there could be many different durations of time in which 

the material can be left to weather before its internal structural deterioration 

causes safety issues given its specific function.  The issue that architects, 

designers, and engineers need to be aware of when selecting a type of glass in 

the design process is how long the glass is to last and how compare that with 

how much it will cost to maintain it throughout out the lifetime of the building.  

This concept will allow for the glass elements to be left to display their weathering 

characteristics over time as well as when to maintain it to keep it from completely 

deteriorating.  With this in mind, the glass of architecture will begin to take 

specific form and surface character specific to its place and atmospheric 

conditions which will result in a more dynamic architectural experience.   
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APPENDIX C: LITERATURE REVIEW 

 

February 24, 2010:   

Alexander, Christopher. The Timeless Way of Building. New 

York: Oxford University Press, 1979. (NA2500.A45) 

 

It is a process which brings order out of nothing but ourselves; it 

cannot be attained, but it will happen of its own accord, if we will 

only let it. (The timeless way) ix 

 

And when a building has this fire, then it becomes a part of 

nature. Like ocean waves, or blades of grass, its parts are 

governed by the endless play of repetition and variety created in 

the presence of the fact that all things pass. This is the quality 

itself. xi 

 

This quality in buildings and in towns cannot be made, but only 

generated, indirectly, by the ordinary actions of the people, just 

as a flower cannot be made, but only generated from the seed. 

xi 

 

It turns out that this knowledge only brings us back to that part 

of ourselves which is forgotten. 13 

 

Indeed it turns out, in the end, that what this method does is 

simply free us from all method. 13 

 

To purge ourselves of these illusions, to become free of all the 

artificial images of order which distort the nature that is in us, we 

must first learn a discipline which teaches us the true 

relationship between ourselves and our surroundings. 16 
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This is the timeless way of building: learning the discipline 

– and shedding it. 16 

 

In a world which is healthy, whole, alive, and self-maintaining, 

people themselves can be alive and self-creating. In a world 

which is unwhole and self-destroying, people cannot be alive: 

they will inevitably themselves be self-destroying, and 

miserable. 25 

 

It is never twice the same, because it always takes its shape 

from the particular place in which it occurs. 26 

 

It is a subtle kind of freedom from inner contradictions. 26 

 

A system has this quality when it is at one with itself; it 

lacks it when it is divided. It has it when it is true to its own 

inner forces; lacks it when it is untrue to its own inner 

forces. It has it when it is at peace with itself; it lacks it 

when it is at war with itself. You already know this quality. 

The feeling for it is the most primitive feeling which an 

animal or a man can have. The feeling for it is as primitive 

as the feeling for our own well-being, for our health, as 

primitive as the intuition which tells us when something is 

false or true. 26 

 

And no sense at all in which what a system “ought to be” grows 

naturally from “what it is.” 27 

 

Defining Quality: 29-40 
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The system of the trees and wind is whole; the system of the 

gully and the rain is unwhole. 31 

 

A building which has a “free” form – a shape without roots in the 

forces or materials it is made of – is like a man whose gestures 

have no roots in his own nature. Its shape is borrowed, artificial, 

forced, contrived, made to copy outside images, not generated 

by the forces inside. 34 

 

When a place is lifeless or unreal, there is almost always a 

mastermind behind it. It is so filled with the will of its maker that 

there is no room for its own nature. Think, by contrast, of the 

decoration on an old bench – small hearts carved in it; simple 

holes, cut out while it was being put together – these can be 

egoless. 36 

 

All things and people and places which have the quality 

without a name, reach into the realm of the eternal. Some 

are eternal in almost a literal sense: they are so strong, so 

balanced, so strongly self-maintaining, that they are not 

easily disturbed, almost imperishable. Others reach the 

quality for no more than an instant, and then fall back into 

the lesser state, where inner contradictions rule. 37 

 

What makes it eternal is its ordinariness. 39 

 

The quality which has no name includes these simpler 

sweeter qualities. But it is so ordinary as well, that it 

somehow reminds us of the passing of our life. It is a 

slightly bitter quality. 40 
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It is when all our forces can move freely in us. In nature, 

this quality is almost automatic, because there are no 

images to interfere with natural processes of making 

things. 48 

 

Yet each one of us faces the fear of letting go. The fear of being 

just exactly what one is, of letting the forces flow freely; of letting 

the configuration of one’s person adjust truly to these forces. 48 

 

He has lost his fear, because he knows he is going to die. 49 

 

The sunshine shining on the windowsill, the wind blowing in the 

grass are events too – they affect us just as much as social 

events. 64 

 

If, for example, there is a stream bed gouged in the rock outside 

my house, which fills each time in rains, this is a situation which 

has a powerful effect on the character of the environment, yet is 

not a human situation at all. 64 

 

It alters the entire experience of the building. 65 

 

I cannot imagine myself sleeping, without imagining myself 

sleeping somewhere. 69 

 

Nothing of importance happens in a building or a town except 

what is defined within the patterns which repeat themselves. 94 

 

Isn’t it true that the features which you remember in a place are 

not so much peculiarities, but rather the typical, the recurrent, 

the characteristic features. 95 
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The patterns which are alive maintain themselves in the 

long run, because they do nothing to destroy their own 

immediate surroundings, and they do nothing drastic, in 

the short run, to destroy themselves. As far as it is ever 

possible, they are alive, because they are so much in 

harmony, that they support themselves, and keep 

themselves alive, through their own inner structure. 119 

 

One, like the ripples in the sand, sustains itself and heals itself 

because it is in harmony with its own forces. The other one can 

only be maintained by the force of law. 120 

 

The quality without a name in us, our liveliness, our thirst for life, 

depends directly on the patterns in the world, and the extent to 

which they have this quality themselves. Patterns which live, 

release this quality in us. But they release this quality in us, 

essentially because they have it in themselves. 122 

 

And a building in which all the patterns are alive has no 

disturbing forces in it. The people are relaxed; the plants 

are comfortable, the animals pursue their natural paths; the 

forces of erosion are in balance with the natural process of 

repair which the configuration of the building encourages; 

the forces of gravity are in balance with the configuration of 

the beams and vaults, and columns, and the blowing of the 

wind; the rainwater flows naturally, in such a way that it 

helps just those plants to grow which, for other reasons, 

are themselves in balance with the cracks in the paving 

stones, the beauty of the entrance, the smell of roses in the 

evening outdoor room…. 134 
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The patterns which control a portion of the world, are 

themselves fairly simple. But when they interact, they create 

slightly different overall configurations at every place. This 

happens because no two places on earth are perfectly alike in 

their conditions. And each small difference, itself contributes to 

the difference in conditions which the other patterns face. 143 

 

“The character of nature” is no mere poetic metaphor. It is a 

specific morphological character, a geometric character, which 

happens to be common to all those things in the world which are 

not man-made. 143 

 

Nature is never modular. Nature is full of almost similar units 

(waves, raindrops, blades of grass) – but through the units of 

one kind are all alike in their broad structure, no two are ever 

alike in detail. 144 

 

In all this sameness, we never feel oppressed be sameness. 

In all this variety, we never feel lost, as we do in the 

presence of variety we cannot understand. 145 

 

There is an indefinable roughness, a looseness, a relaxedness, 

which nature always has; and this relaxed geometry comes 

directly from the balance of the repetition and variety. 148 

 

The apparent imperfections of a place which is alive are not 

imperfections at all. They follow from the process which allows 

each part to be fitted carefully to its position. 152 
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This is the character of nature. But its fluidity, its 

roughness, its irregularity, will not be true, unless it is 

made in the knowledge that it is going to die. 152 

If you want to preserve a building, you will try to make it in 

materials which last and last forever. You will try to make 

sure that this creation can be preserved intact, in just its 

present state, forever. Canvas must be ruled out because it 

has to be replaced; tiles must be so hard that they will not 

crack, and set in concrete, so that they cannot move, and 

so that weeds will not grow up to split the paving; chairs 

must be made perfect, of materials which never wear or 

fade; trees must be nice to look at, but may not bear fruit, 

because the dropped fruit might offend someone. But to 

reach the quality without a name, a building must be made, 

at least in part, of those materials which age and crumble. 

Soft tile and brick, soft plaster, fading coats of paint, 

canvas which has been bleached a little and torn by the 

wind,…fruit, dropping on the paths, and being crushed by 

people walking over it, grass growing in the cracks 

between the stones, an old chair, patched, and painted, to 

increase comfort…None of this can happen in a world 

which lasts forever. The character of nature can’t arise 

without the presence and the consciousness of death. 153 

 

So finally the fact is, that to come to this, to make a thing 

which has the character of nature, and to be true to all the 

forces in it, to remove yourself, to let is be, without 

interference from your image-making self – all this requires 

that we become aware that all of it is transitory; that all of it 

is going to pass. Of course nature itself is also always 

transitory. The trees, the river, the humming insects – they 
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are all short-lived; they will all pass. Yet we never feel sad 

in the presence of these things. No matter how transitory 

they are, they make us feel happy, joyful. But when we 

make our own attempt to create nature in the world around 

us, and succeed, we cannot escape the fact that we are 

going to die. This quality, when it is reached, in human 

things, is always sad; it makes us sad; and we can even 

say that any place where a man tries to make the quality, 

and be like nature, cannot be true, unless we can feel the 

slight presence of this haunting sadness there, because we 

know at the same time we enjoy it, that it is going to pass. 

154 

 

It can flow from your actions; it can flow with the greatest ease; 

but it cannot be made. It cannot be contrived, thought out, 

designed. It happens when it flows out from the process of 

creation of its own accord. 159 

 

Each canoe made by this process is different; each one is 

beautiful in its own way, because the process is so ordinary, so 

simple, so direct. 159 

 

The quality of life s just like that; it cannot be made, but only 

generated. 160 

 

Imagine, by contrast, a system of simple rules, not complicated, 

patiently applied, until they gradually form a thing. The thing 

may be formed gradually and built all at once, or built gradually 

over time – but it is formed, essentially, by a process no more 

complicated than the process by which the Samoans shape 

their canoes. 161 
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If you want to make a living flower, you don’t build it physically, 

with tweezers, cell by cell. You grow it from the seed. 162 

 

If you want to make a living flower, there is only one way to 

do it – you will have to build a seed for the flower and then 

let it, this seed, generate the flower. 162 

 

How was it possible that any simple farmer could make a house, 

a thousand times more beautiful than all the struggling 

architects of the last fifty years could do? 175 

 

A pattern language is a system which allows its users to create 

an infinite variety of those three dimensional combinations of 

patterns which we all buildings, gardens, towns. 186 

 

Every person has a pattern language in his mind. Your pattern 

language is the sum total of your knowledge of how to build. 

The pattern language in your mind is slightly different fro the 

language in the next person’s mind; no two are exactly alike; yet 

many patterns, and fragments of pattern languages, are also 

shared. 202 

 

However, many people will agree that a great architect’s 

creative power, his capacity to make something beautiful, lies in 

his capacity to observe correctly, and deeply. 218 

 

It is because they are so ordinary, indeed, that they strike to the 

core. 219 
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If your language is empty, your buildings cannot be full. If your 

language is poor, you cannot make good buildings until you 

enrich your language. If your language is rigid, your buildings 

must be rigid. If you language is florid, your buildings will be 

florid. You language generates the buildings which you make, 

and the buildings live or not, according to the life your language 

has. 224 

 

But in our time the languages have broken down. Since 

they are no longer shared, the processes which keep them 

deep have broken down: and it is therefore virtually 

impossible for anybody, in our time, to make a building live. 

225 

 

For all the ugliest and most deadening places in the world are 

made from patterns as well. 228 

 

When the language is shared, the individual patterns in the 

language are profound. The patterns are always simple. 230 

 

Each detail has meaning. Each detail is understood. Each detail 

is based on some person’s experience, and gets shaped right, 

because it is slowly thought out, and deeply felt. 231 

 

If you can’t draw a diagram of it, it isn’t a pattern. And finally, for 

the same reason too, you must give it a name. 267 

 

To do this, we must rely on feelings more than intellect. 286 
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But for fear of repeating myself, I must say once again that the 

agreement lies only in people’s actual feelings, not in their 

opinions. 294 

 

Then it becomes a piece of nature. When we see the pattern 

of the ripples in a pond, we know that this pattern is simply 

in equilibrium with the forces which exist: without any 

mental interference which is clouding them. And, when we 

succeed, finally, in seeing so deep into a man-made 

pattern, that it is no longer clouded by opinions or by 

images, then we have discovered a piece of nature as valid, 

as eternal, as the ripples in the surface of a pond. 304 

 

This is the eternal cycle of development. There is no hope for 

stilling it, and no need either. We must simply accept the fact 

that in the process of evolution, there is no final equilibrium. 

There are passing phases which approach equilibrium – but that 

is all. 347 

 

In early times the city itself was intended as an image of the 

universe – its form a guarantee of the connection between the 

heavens and the earth, a picture of a whole and coherent way of 

life. 348 

 

Ask yourself, then, what kind of process can create a 

building or a place that has this character. 368 

 

A wave is shaped as a whole. It is a part of the system of 

waves, and is a part of a legitimate well-formed living whole, as 

it starts, swells, crashes, and dies. 383 
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The character of nature is not something added to a good 

design. It comes directly from the order of the language. When 

the order of the patterns in the language is correct, the 

differentiating process allows the design to unfold as smoothly 

as an opening flower. 384 

 

You yourself are only the medium for this creative spark, not its 

originator. 397 

 

To do it, you must let go of your control and let the pattern 

do the work. You cannot do this, normally, because you are 

trying to make decisions without having confidence in the 

basis for them. 398 

 

To make the building live, its patterns must be generated on the 

site, so that each one takes its own shape according to its 

context. 462 

 

No building is ever perfect. 479 

 

In a life which is truly lived, there are no moments which are “in 

between” or “out of life” – every moment is lived fully. The Zen 

master says “when I eat, I eat; when I drink, I drink; when I walk, 

I walk.” A building or a town which is alive, has the same quality. 

484 

 

In the commonplace use of the word repair, we assume that 

when we repair something, we are essentially trying to get 

it back to its original state. This kind of repair is patching, 

conservative, static. But in this new use of the word repair, 

we assume, instead, that every entity is changing 
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constantly: and that at every moment we use the defects of 

the present state as the starting point for the definition of 

the new state. When we repair something in this new sense, 

we assume that we are going to transform it, that new 

wholes will be born, that, indeed, the entire whole which is 

being repaired will become a different whole as the result of 

the repair. In this sense, the idea of repair is creative, 

dynamic, open. It assumes that we are constantly led to the 

creation of new wholes, by paying attention to the defects 

in the existing wholes, and trying to repair them. It is still 

true that every act helps to repair some larger, older whole: 

but the repair not only patches it – it also modifies it, 

transforms it, sets it on the road becoming something else, 

entirely new. 485 

 

Step by step, each act of building, which contributes to the 

growing whole, is also helping to repair or heal what is already 

there. 486 

 

And it is more powerful, above all, because it leaves no 

mistakes: because gaps get filled, the small things that are 

wrong are gradually corrected, and finally, the whole is so 

smooth and relaxed, that it will seem as though it had been 

there forever. It has no roughness about it, it simply lies 

there stretched out in time. 492 

 

And as the whole emerges, we shall see it take that ageless 

character which gives the timeless way its name. This character 

is a specific, morphological character, sharp and precise, which 

must come into being any time a building or a town becomes 
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alive: it is the physical embodiment, in buildings, of the quality 

without a name. 511 

 

If you follow the way of building which I have described in 

the last twenty-five chapters, you will find that the buildings 

which emerge will, gradually, and of their own accord, take 

on a certain character. It is a timeless character. 517 

 

There is a perfect balance between straight lines and crooked 

ones, between angles that are square, and angles that are not 

quite square, between equal and unequal spacing. This does 

not happen because the buildings are inaccurate. It happens 

because they are more accurate. The similarity of parts occurs 

because the forces which create the parts are always more or 

less the same. But the slight roughness and unevenness among 

these similarities, comes from the fact that forces are never 

exactly the same. 521 

 

It is therefore the most fundamental mark of health and life in 

our surroundings. 524 

 

Outwardly this character reminds us of the buildings of the past. 

524 

 

Yet this character cannot be generated by a person 

yearning for the ancient past. It happens simply because 

when you understand as much about the forces which 

surround us a s a person with a living pattern language 

does, and when you build according to these forces, the 

kinds of buildings which you make, are simply more like 

ancient buildings than like modern ones. What looks at first 
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sight like an accidental quality which marks the towns and 

villages of the past, turns out to be the most fundamental 

physical property of the world we live in. It is simply the 

character of buildings which reflect the forces in them 

properly. 525 

 

He says that the more one understands painting, the more one 

recognizes that the art of painting essentially one way, which 

will always be discovered and rediscovered, over and over 

again, because it is connected with the very nature of painting, 

and must be discovered by anybody who takes painting 

seriously. The idea of style is meaningless: what we see as a 

steely (of a person or of an age) is nothing but another 

individual effort to penetrate the central secret of painting, which 

is given by the Tao, but cannot itself be named. 526 

 

In fact, the principles which make a building good are simple 

and direct – they follow directly from the nature of human 

beings, and the laws of nature – and any person who penetrates 

these laws will, as he does so, come closer and closer to this 

great tradition, in which man has sought for the same thing, over 

and over again, and come always to the same conclusions. And 

it is because this same morphology, underlying all things, will 

always arise in the end – that the timeless way of building is a 

truly timeless one. 527 

 

The timeless way of building is as much a part of nature as the 

character or rivers, trees, hills, flames, and stars. 528 

 

And when buildings are made properly, and true to all the forces 

in them, then they too will always have their own specific 
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character. This is the character created by the timeless way. 

528 

 

The essence of this kernel is the fact that we can only make a 

building live when we are egoless. 535 

 

The beauty of this place, the quality in it which touches us, 

the thing which makes it live, is, above all, that it is 

carefree, that it is innocent. This innocence will only come 

about when people honestly forget themselves. It goes 

without saying that the cast steel and glass and concrete 

structures of our famous architects do not have this 

quality. It goes without saying that the mass-produced 

development houses, built by big developers, do not have 

this quality. But it is true that even the more “natural” 

architects, like Frank Lloyd Wright and Alvar Aalto, also do 

not reach this quality. 536 

 

These places are not innocent, and cannot reach the quality 

without a name, because they are made with an outward 

glance. The people who make them make them the way 

they do because they are trying to convey something, some 

image, to the world outside. Even when they are made to 

seem natural, even their naturalness is calculated; it is in 

the end a pose. In the case you think that I am simply 

rejecting my own time, and searching for the past, I should 

like to tell you about two places I know which are entirely of 

the twentieth century, and have this innocence. (Fruit stand 

and fishing boat) 536 
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These two places have a little of the innocence and 

egolessness which is necessary to the quality without a name. 

And why? Because the people who made them simply do not 

care what people think of them. 537 

 

It means nothing to them. They only do exactly what they have 

to do to take care of their situation. 537 

 

Instead you must start with nothing in your mind. 538  

 

This is the importance of the void. A person who is free, 

and egoless, starts with a void, and lets the language 

generate the necessary forms, out of this void. He 

overcomes the need to hold onto an image, the need to 

control the design, and is comfortable with the void, 

confident that the laws of nature, formulated as patterns, 

acting in his mind, will together create all that is required. 

At this stage, the building’s life will come directly from your 

language. A man who is not afraid to die, is free to live 

because he is open to what happens next, and is not 

always killing it by trying to control it. 539 

 

Because I don’t care what shape the finished building or its 

details have – provided only they are natural. I have no 

preformed mould that I am trying to pour the patterns into; I 

don’t mind how strange, how curious, the building turns 

out to be, if I can only satisfy the patterns. Sometimes a 

willow tree which grows in an awkward corner of a garden, 

ends up bulging and twisted, as it fits itself to the forces of 

the garden. But it is no less natural, no less free. If a 

building which I make turns out bulging and twisted it will 
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be no less free than the willow tree. And it is because of 

this, because I am not afraid of these deformities, that I can 

always take the patterns in the order of the language; and 

because of this that I can always make a building which is 

natural and free, like the wild willow. 540 

 

The language frees you to be yourself, because it gives you 

permission to do what is natural, and shows you your innermost 

feelings about building while the world is trying to suppress 

them. 544 

 

A language gives you back your confidence in what seemed 

once like trivial things. 545 

 

It is utterly ordinary. It is what is in you already. Your first, 

most primitive impulses are right, and will lead you to do 

the right thing, if you will only let yourself. There is no skill 

required. It is only a question of whether you will allow 

yourself to be ordinary, and to do what comes naturally to 

you, and what seems most sensible, to your heart, always 

to your heart, not to the images which false learning has 

coated on your mind. This is the final lesson of the timeless 

way. 547 

 

When we are as ordinary as that, with nothing left in any of our 

actions, except what is required – then we can make towns and 

buildings which are as infinitely various, and as peaceful, and as 

wild and living, as the field of windblown grass. 549 
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April 07, 2010:  

Hill, Jonathon. Immaterial Architecture. New York: 

Routledge, 2006. (NA2500.H545) 

 

For many an architect or writer, ideas and concerns evolve over 

time, from project to project. Strategies, forms and materials that 

first appear in one design develop and mutate in another. 

Characters, narratives and events that first appear in one book 

grow and change in another. 2 

 

Architecture is expected to be solid, stable and reassuring – 

physically, socially and psychologically. Bound to each other, 

the architectural and the material are considered inseparable. 

But Immaterial Architecture states that the immaterial is as 

important to architecture as the material and has as long a 

history. Two chapters, a conclusion and an index follow this 

introduction. The chapters respectively explore the sometimes 

conflicting forces that pull architecture towards either the 

material or the immaterial. Although one chapter follows the 

other, they are best understood in parallel rather than in 

sequence because the forces they describe are often present at 

the same time. Consequently, the two chapters cover similar 

historical periods and offer contrasting interpretations of some of 

the same buildings. 2 

 

There are many ways to understand immaterial architecture. As 

an idea, a formless phenomenon, a technological development 

towards lightness, a tabula rasa of a capitalist economy, a 

gradual loss of architecture’s moral weight and certitude or a 

programmatic focus on actions rather than forms. I recognize 

each of these models but concentrate on another. Focusing on 
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immaterial architecture as the perceived absence of matter 

more than the actual absence of matter. I devise new means to 

explore old concerns: the creativity of the architect and the user. 

The user decides whether architecture is immaterial. But the 

architect, or any other architectural producer, creates, material 

conditions in which that decision can be made. 3 

 

Traditionally, threats from outside come in a number of 

guises, notably inclement weather and undesirable people. 

Both are associated with the formless, fluid, unstable and 

unpredictable. Banister Fletcher writes that ‘Architecture … 

must have had a simple origin in the primitive efforts of 

mankind to provide protection against inclement weather, 

wild beasts and human enemies.’ 9 

 

Nature, too, shall live its own life. We must beware not to 

disrupt the color of our houses and interior fittings. Yet we 

should not attempt to bring nature, houses, and human 

beings together into a higher unity. If you view nature 

through the glass walls of the Farnsworth House, it gains a 

more profound significance than if viewed from outside. 

That way more is said about nature – it becomes a part of a 

larger whole. 16 

 

The desire for a society of scientific progress and functional 

purity is similar to the obsessive hand-washing in some 

individuals; each is a sign of the anxiety but at differing scales. 

In Alvar Aalto’s Paimio Tuberculosis Sanatorium, 1933, the 

surfaces of the white wash-basins are angled to silence the 

running water as it falls into the basin below so that patients are 

undisturbed. But the silent flow of dirty water disappearing into 
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drains can also be understood as a metaphor for the hidden 

cleansing of society through architecture. Dirt shows up easily 

on a white surface. Often associated with the male western 

body, white may have a racist, sexist and moral dimension that 

associates colour with dirt. As Mary Douglas notes in Purity and 

Danger, dirt is matter out of place. Dirt is not intrinsic. Rather dirt 

is ascribed to something that is denied because it disturbs. 18 

 

In the sixteenth century, a white garment was a mark of 

social position, indicating that the wearer could afford 

clothes to be regularly washed and was unlikely to be 

engaged in manual labour. As the shirt was washed rather 

than the body, dirt and sweat were merely placed out of 

sight. At the end of the eighteenth century, cleaning linen 

extended to cleaning the body. Mark Wigley writes that 

‘Bathing became the rule, a social statement. But still, the 

whole economy of hygiene remains fundamentally visual 

rather than sensual.’ 19 

 

Threats to the home arrive by new means and old. Physical 

barriers – such as doors and walls – are less likely to keep the 

outside outside and the inside inside. While means to exclude 

weather increase, electromagnetic weather flows in and out of 

the home via the phone, television, radio and computer, 

extending permeability of architecture identified by Benjamin in 

the early twentieth century. Unlike natural or man-made 

weather, electromagnetic weather is generated inside as well as 

outside the home. 22 

 

Architecture is more than the work of architects. 26 

 



 

 

238 

Architects do not all share the same values but the profession 

binds them together in a manner unlikely in the art world, for 

example. As defined by Pierre Bourdieu the accumulation of 

cultural capital has a direct bearing on financial and social 

status and is affected by gender, occupation, class and race, 

which can help or hinder its acquisition. An architect acquires 

cultural capital as an individual and collectively as a member of 

a profession. Cultural capital is, however, not assured and has 

to be defended. To acquire social status and financial security, 

architects need a defined area of knowledge with precise 

contents and limits in which they can prove expertise. 28 

 

A building is supposed to be solid and certain; so is the 

practice of architects. One is the reflection of the other. 29 

 

Rather than a creative engagement with new conditions, the 

realization that a home is weak and becoming weaker often 

results in increasing desire for one that is strong. 30 

 

Associated with manual labour and dispersed authorship, the 

status of the architect was often low before the fifteenth century. 

32 

 

First trained in one of the building crafts, the master-mason was 

but one of many craftsmen and worked alongside them as a 

contractor and construction supervisor. 32 

 

The Italian Renaissance offered the architect a new, much 

higher, status, due principally to the command not of building 

but of drawing, whish was previously but a minor part of building 
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production, a means to copy information rather than generate 

ideas. 32 

 

Often a design does not get built and an architect must be 

persuasive to see that it does. Sometimes a building is not the 

best means to explore architectural ideas. Consequently, 

architects, especially famous ones, tend to talk, write and draw 

a lot as well as build. 37 

 

It is common for architects to visit few of the buildings they 

admire. The noted building is nearly always first experienced as 

a representation – most likely a drawing or photograph – before 

it is experienced as a building. Once visited, such a building 

may delight or disappoint but the principle that it should be 

contemplated as an image continues to inform the architect’s 

understanding of architecture. As architects draw buildings and 

do not physically build them, the work of the architect is always 

at a remove from the actual process of building. 38 

 

Idea, no matter. 39 

 

The tracing of a shadow’s outline is sometimes cited as the first 

drawing or painting, and a precursor to the painting as mirror 

image, its assumed superior. 39 

 

‘The beauty of bodies does not consist in the shadow of 

materiality, but in the clarity and gracefulness of form, not 

in the hidden bulk, but in a kind of luminous harmony, not 

in an inert and stupid weight, but in a fitting number and 

measure.’ 40 

 



 

 

240 

However, the degree to which a Renaissance artist was 

considered to be creative had limits. According to Plato the 

divine powers created the world by giving from to the formless 

matter, while Christian theology states that God made the world 

out of nothing. As to be creative was to be divine, a 

Renaissance artist was rarely described as such and only in the 

eighteenth century was the term regularly applied to an artist as 

well as to God. Although the concept that ideas are superior to 

matter is still widespread and rarely questioned, Plato’s 

assumption that ideas are synonymous with geometric forms is 

either ignored or evident as but an echo. 41 

 

A different beauty. 41 

 

Although Locke continues to prioritize vision, the mind is not 

indifferent to the body. Roy porter writes: ‘Ideas’ arose from an 

external material thing (e.g. snow) provoking first a sensation 

and then a reflection which involved an ‘idea’: thus the 

sensation of snow would lead to the idea of ‘white,’ an ‘idea’ 

thus being the ‘object of understanding.’ Locke’s usage was 

original: ‘ideas’ are in our minds, not only when we think but 

also when we see or respond to our sense inputs. The objects 

of perception were thus not things but ideas, which stemmed 

from objects in the external world but which also depended 

upon the mind for their existence. 42 

 

Like art, architecture can be either didactic or ambiguous. 47 

 

The assumed superiority of intellectual labour depends on its 

opposition to manual labour. Tainted with manual labour before 

the Italian Renaissance, artists and architects have since 
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endeavored to identify their labour as intellectual. The practice 

of architects may involve less manual labour than that of the 

painter or sculptor, and the artwork may be as material as the 

building. But the artwork is more often associated with 

intellectual labour because it better answers a paradox: to be 

associated with the world of ideas a material object must be 

considered immaterial. The artwork is more likely to be 

understood as immaterial because of the way it is produced and 

experienced. Intellectual labour is associated with individual 

production. In art the idea of the artist determines that a work is 

art, supported and validated by the gallery and other 

mechanisms of the art world. 50 

 

Consequently, the artist can more convincingly claim authorship 

of the artwork than the architect can claim authorship of the 

building. 50 

 

During the Renaissance the five senses were understood to 

from a hierarchical system from the highest sense of vision 

down to touch. 51 

 

The viewer leaves no trace or mark because touch would 

undermine the artwork’s status as an idea and connect it to 

the material world. In contrast, everyday use brings the 

building’s materiality to the fore. It is touched, marked and 

scuffed. The habitual and tactile experience of the building 

sits uneasily with the concept that ideas are superior to 

matter, limiting the building’s status as an art object. 

Although it is possible to experience the building in 

circumstances similar to the contemplation of art, when 

visiting a famous monument for example, contemplation is 
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not the most familiar or positive way to experience the 

building because it ignores the creative irreverence of the 

user. 51 

 

In 1641 Descartes wrote: ‘I am, I exist, that is certain. But 

how often? Just when I think.’ 52 

 

Architecture, architectural design and architectural drawing are 

damned from many directions. 55 

 

The drawing limits architectural innovation, serves property 

speculation, and fails to provide the means for a convincing 

dialogue with users. 55 

 

It is rare for an architect to build without drawing. Even if the 

architect begins to design without drawing, the drawing is 

always the principal means of communication in all phases of 

building. For the architect, the drawing is as real as the building. 

First, because the architect makes the drawing but not the 

building. Second, because the architect has greater control over 

the drawing than over the building. Third, because the drawing 

is closer to the architect’s creative process: it is made before the 

building. However, the architect’s absorption in the drawing is 

only a problem if it is unquestioned. The architectural drawing 

depends on related but contradictory concepts. One indicates 

that design is an intellectual and artistic activity distant from the 

grubby materiality of building. Another claims that the drawing is 

the truthful representation of the building, indicating architects’ 

mastery of the seamless translation of ideas into matter. 56 
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At Cooper, drawings didn’t just happen. They were constructed, 

analogously to buildings … Erasure was additive – a white scar 

of a thought undone and left in the drawing as part of its 

permanent record. Dirt was evidence of labour expended. 57 

 

But it departs from both in that evolutionary architecture is as 

responsive to its environment as it is to the architect or user. 63 

 

Einstein writes: ‘Till now it was believed that time and space 

existed by themselves, even if there was nothing else – no sun, 

no earth, no stars – while now we know that time and space are 

not the vessel for the universe, but could not exist at all if there 

were no contents, namely no sun, earth and other celestial 

bodies.’ 67 

 

 

In The Ten Books of Architecture Vitruvius writes that 

knowledge of geometry, philosophy, music, medicine, law and 

astronomy is as important as an expertise in building 

construction. He adds, however, that ‘architects who have 

aimed at acquiring manual skill without scholarship have never 

been able to reach a position of authority to correspond to their 

pains, while those who relied upon theories and scholarship 

were obviously hunting the shadow, not the substance.’ 69 

 

But the formless is not absence of order, it is order that is 

unacceptable. 72 

 

The richness of the user’s experience of any building depends 

on awareness of all the senses, but immaterial architecture may 

trigger a sense more often associated with the immaterial, such 
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as smell, and question one more often associated with the 

material, such as the touch. 73 

 

The complexity of the whole experience depends upon the 

user’s interpretation of what is present and absent. To 

experience the full character of the juxtaposition requires, 

therefore, an understanding of the conflict, whether 

pleasurable or not, and speculation on an imagined space 

or object. 73 

 

Often the consequence is an increasingly intense need for 

stability not an awareness of its limits: ‘Generally, anxieties 

are expressed in the desire to erect and maintain spatial 

and temporal boundaries. Strong boundary consciousness 

can be interpreted as a desire to be in control and to 

exclude the unfamiliar because the unfamiliar is a source of 

unease rather than something to be celebrated.’ 73 

 

Influenced by Semper, Loos states that ‘Every material 

possesses its own language of forms, none may lay claim 

for itself to the forms of another material.’ 76 

 

Modernism encapsulates this simplification in the phrase 

‘truth to materials’. Here the material speaks and the 

architect responds, as in Louis Kahn’s remark – both 

comical and thoughtful – that ‘When you are designing in 

brick, you must ask brick what it wants or what you can 

do.’ 76 
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The user decides whether architecture is immaterial. But the 

architect creates conditions in which that decision can be made. 

Both are creative. 77 

 

Introduction: The ‘Index of Immaterial Architectures’ has three 

aims. _ 81 

 

In stating that architecture is more than the work of 

architects, my aim is not to deny the importance of 

architects in the production of architecture but to see their 

role in more balanced terms and to acknowledge other 

architectural producers and other architectures. 81 

 

Klein did not consider architecture and art to be distinct 

categories, stating that ‘Architecture is space and thus it is 

everything.’ 86 

 

The Architecture of the Air could be developed to consider 

questions of privacy and multiple occupation but it can also be 

understood as the individual experience of space: a leap into 

the void. 87 

 

Home Clothing is immaterial in that it is temporal, 

responsive to changes in the weather season-to-season 

and day-to-day, and made of materials that are 

insubstantial and decay, such as air and leaves. 98 

 

At the time Haacke’s intention was to: ‘… make something 

which experiences, reacts to its environment, changes, is 

nonstable … make something indeterminate, that always 

looks different, the shape of which cannot be predicted 
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precisely … make something that cannot ‘perform’ without 

the assistance of its environment … make something 

sensitive to light and temperature changes, that is subject 

to air currents and depends, in its functioning on the forces 

of gravity … make something the spectator handles, an 

object to be played with and thus animated … make 

something that lives in time and makes the ‘spectator’ 

experience time … articulate something natural …’ 102 

 

A number of entries in the ‘index’ – such as weather and 

graffiti (sgraffito) – are considered the antithesis of 

architecture rather than its materials. Synonymous with 

dirt, considerable efforts are made to expel dust from 

buildings. But it too is an unavoidable part of architecture. 

104 

 

Used once, a dust door handle could make one room more 

private than others. But the more often a dust door handle 

is used, the faster it will disappear. Ultimately, a dust door 

handle will wear away. Dust to dust, like you and me. 106 

 

Functionalism advocates ‘the general philosophical notion that 

an object which fulfils its function properly is automatically 

beautiful’, implying that the degree of satisfaction derived from 

an object is in proportion to its efficiency for a task. 113 

 

Tschumi offers a further example: ‘Built ultimately for 

delight, gardens are like the earliest experiments in that 

part of architecture that is so difficult to express with words 

or drawings: pleasure and eroticism. Whether ‘romantic’ or 

‘classical’, gardens merge the sensual pleasure of space 



 

 

247 

with the pleasure of reason, in a most ‘useless’ manner.’ 

113 

 

To describe Mies’ buildings as minimal architecture is equally 

deceptive. Both emphasize ‘the bold effect over its economy of 

means’. 115 

 

‘Whatever is fitted in any sort to excite the ideas of pain, and 

danger, that is to say, whatever is in any sort terrible, or is 

conversant about terrible objects, or operates in a manner 

analogous to terror, is a source of the sublime; that is, it is 

productive of the strongest emotion which the mind is capable of 

feeling … When danger or pain presses too nearly, they are 

incapable of giving any delight, and are simply terrible; but as 

certain distances, and certain modifications, they may be, and 

they are delightful, as we everyday experience.’ 119 

 

The primitive hut is a prototypical temple of classical 

antiquity, perfect because it follows the simple reason of 

nature. 123 

 

In the picturesque garden, no one is seen to work and nothing is 

produced. Work is doubly denied because the garden must 

appear natural. 127 

 

Seeing in past architectures a life-constraining materiality, Mies’ 

intention was to make the material immaterial and the 

immaterial tangible: ‘And what finally is beauty? Certainly 

nothing that can be calculated or measured. It is always 

something imponderable, something that lies between things.’ 

142 
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After 50 meters, concrete burial niches surrounded us and 

another interpretation was at hand. We had been lowered 

into the earth. Mirroring the decaying body, the cemetery is 

designed to weather. The body turns to dust and the 

cemetery to rust. On steel gabions, lamps and plaques and 

cast-iron mausoleum doors, rust forms a velvety surface. A 

cemetery is a city of the dead. A boundary wall encircles 

the traditional Catalan cemetery, isolating death from life. 

But a cemetery is also a social space for the living. As more 

of the dead collect within a cemetery, so do more of the 

living. Miralles and Pinos ‘intended the cemetery to be 

closer to those still alive than to the dead.’ 175 

 

Notably, in the mid-century, John Cage ‘proposed that any 

sound can be used in music; there need not be even any 

intention to make music for there to be music, only the 

willingness to attune to aural phenomena. 181 

 

Their departure is sudden, resulting no just in less sound 

but more silence. 181 

 

Sound is immaterial in that it cannot be seen except 

through its consequences, such as the vibrations on a 

surface. Sound is material, however, in that it can be heard. 

Silence is immaterial visually and aurally. But, through 

absence, it focuses increased attention on the senses and 

materials present. Absence of material is not the same as 

absence of meaning. 182 
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Max Neuhaus writes that ‘the sounds of our man-made 

sound environment are usually simply byproducts – the 

results of not caring whether something makes a sound or 

not, and, if it does, not caring what sound it makes.’ 183 

 

I’ve always thought of my work as immaterial because you can’t 

see or touch it. On the other hand, I describe the process of 

making one as building a place. I don’t change a space visibly in 

any way, as the sources of sound are never seen. But what I 

have finally realized is that my work is not immaterial at all. It’s 

the place itself which becomes the material dimension of the 

work. But you still can’t photograph it, and you can’t record it.’ 

184 

 

And yet the truth of the matter, as Marx sees it, is that 

everything that bourgeois society builds is built to be torn down. 

‘All the solid’ – from the clothes on our backs to the looms and 

mills that weave them, to the men and women who work the 

machines, to the houses and neighborhoods the workers live in, 

to the firms and corporations that exploit the workers, to the 

towns and cities that embrace them all – all these are made to 

be broken down tomorrow, smashed or shredded or pulverized 

or dissolved, so they can be recycled or replaced next week, 

and the whole process can go on again and again, hopefully 

forever, in ever more profitable forms. The pathos of all 

bourgeois monuments is that their material strength and solidity 

actually count for nothing and carry no weight at all, that they 

are blown away like frail reeds by the very forces of capitalist 

development that they celebrate. Even the most beautiful and 

impressive bourgeois buildings and public works are disposable, 

capitalized for fast depreciation and planned to be obsolete, 
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closer in their social functions to tents and encampments than to 

‘Egyptian pyramids, Roman aqueducts, Gothic Cathedrals.’ 185 

 

The sublime is best experienced alone. 191 

 

Weather and weathering: 192-200 

 

As this book opens with a discussion or the home and the 

threat – literal and imagined – posed by the weather, it is 

appropriate that it ends with homes in which weather is a 

principle material and weathering a principal process. 

Weather and weathering are metaphors for the outside 

pouring into architecture, blurring the boundaries, 

disturbing the contents. ‘Weather’ is the final entry in the 

‘index’ but not its conclusion. Instead, the ‘index’ as a 

whole concludes this book and introduces a potential 

vocabulary of immaterial architecture. 192 

 

Buildings are usually built to resist the weather but 

sometimes weather’s consequences are described in 

positive terms. Attention to the effects of weather and 

weathering is a recurring architectural tradition developed 

principally from romanticism, the sublime and picturesque, 

which held particular fascination for the genius of the place 

in all its manifestations and ruins as indicators of the 

passage of time. The eighteenth century concern for 

weathering and wearing was not completely new, however, 

Richard Weston writes: ‘It would be an exaggeration to 

suggest that the theory of the Picturesque marked the 

emergence of a wholly new sensibility in Europe – 

Leonardo da Vinci, after all, had commended the random 
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stains on walls to the attention of painters – but it gave new 

coherence to previously unstructured ideas … In the 

process, it challenged the hegemony of the Classical 

theory of beauty – which preferred smoothness to 

roughness, precision to vagueness – and acted as a 

stimulus to new attitudes to the past.’ Da Vinci credits 

Sandro Botticelli for noticing ‘various inventions are to be 

seen’ in a building stain. But da Vinci recognizes similar 

potential in weather: ‘I have in the past seen in clouds and 

walls stains which have inspired me to beautiful inventions 

of many things.’ 192 

 

In 1849, John Ruskin, a noted advocate of Turner, wrote; 

‘For, indeed, the greatest glory of a building is not in its 

stones, or its gold. Its glory is in its Age … it is in that 

golden stain of time, that we are to look for the real light, 

and colour, and preciousness of architecture.’ Ruskin 

reserved praise for aging due to the effects of use and 

weather rather than the appearance of ageing, as in the 

newly fabricated picturesque ruin, and regretted the effects 

of industrialization. In 1877, delighting in the effects of time 

on buildings and influenced by Ruskin, William Morris 

founded the society for the Protection of Ancient Buildings 

on the premise that, instead of returning a building to its 

original state, each layer of history should be retained. 

Unfortunately, rather than acknowledging the passage of 

time, conservation policy may lead to the denial of change. 

193 
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A material is a major constituent of place. So too is the way 

it weathers and ages. Layers of soot now render the brick 

black, for which it is known and noted. 193 

 

Weather has become increasingly politicized because it is 

an effective medium to link the particular and everyday to 

large-scale forces in the social and physical world. The 

weather, and its relationship to architecture, has assumed 

added significance since the mid-twentieth century 

because of changing attitudes to the environment, 

informed by publicity given to varied events such as 

military campaigns and climate change by human action. 

194 

 

For example, weathering is not just equivalent to decay. It 

can be protective, as in the rust coating on Cor-ten steel, 

and positive, drawing attention to the transience of life and 

the possibility and potential of change. As architecture and 

weather are seen to blur, qualities assumed to be particular 

to one are found in the other. Rather than opposed, the 

history of architecture is the history of weather. Knowledge 

of the weather, its causes and effects, is a valuable basis 

for architecture because, at all stages of building, it 

connects architecture to its immediate and wider 

environments, from the experience of an ambiguous object 

to awareness of climate change. 195 

 

So that we may inhabit a weathered home the way we do a 

weathered landscape. 195 

 

What is inside one moment may be outside the next. 199 
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An archetypal wooden house with a pitched roof and unglazed 

openings slides over a glasshouse to create a complete 

enclosure. In the summer sun algae collect on the south-facing 

glass, shading the interior. As immaterial architecture is a 

product of perception and an instrument of self reflection, one of 

the Flood House’s concerns is the ‘capacity to just perceive one 

perceiving.’ 199 

 

Instead, it suggests that a feisty dialogue between the user, 

building and environment may be more stimulating and 

rewarding. As a material and a process of architecture, 

weather – natural, man-made and electromagnetic – and 

weathering are a means to guarantee a changeable and 

unpredictable montage available to all the senses. 200 

 

The house floods and the flood houses. The Flood House is 

Weather Architecture. 200 



 

 

254 

February 10, 2010:  

Pallasmaa, Juhani. The Eyes of The Skin: Architecture and 

The Senses. Great Britain: Wiley-Academy, 2007. 

(NA2500.P35) 

 

 

With this noisy background the work of Pallasmaa evokes 

reflective solitude and resolve – what he has once called, ‘The 

Architecture of Silence’. 8 

 

The polemical essay was initially based on personal 

experiences, views and speculations. 10 

 

My assumptions of the role of the body as the locus of 

perception, thought and consciousness, and of the significance 

of the senses in articulating, storing and processing sensory 

responses and thoughts, have been strengthened and 

confirmed. 10 

 

With the title, ‘The Eyes of the Skin’ I wished to express the 

significance of the tactile sense for our experience and 

understanding of the world, but I also intended to create a 

conceptual short circuit between the dominant sense of vision 

and the suppressed sense modality of touch. 10 

 

The very essence of the lived experience is moulded by 

hapticity and peripheral unfocused vision. Focused vision 

confronts us with the world whereas peripheral vision envelops 

us in the flesh of the world.  Alongside the critique of the 

hegemony of vision, we need to reconsider the very essence of 

sight itself. 10 
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It is evident that ‘life-enhancing’ architecture has to address all 

of the senses simultaneously and fuse our image of self with our 

experience of the world.  The essential mental task of 

architecture is accommodation and integration.  Architecture 

articulates the experiences of being-in-the-world and 

strengthens our sense of reality and self; it does not make us 

inhabit world’s mere fabrication and fantasy. 11 

 

The ultimate meaning of any building is beyond architecture; it 

directs our consciousness back to the world and towards our 

own sense of self and being.  Significant architecture makes us 

experience ourselves as complete embodied and spiritual 

beings.  In fact, this is the great function of all meaningful art. 11 

 

‘Work on philosophy – like work in architecture in many respects 

– is really more a work on oneself.  On one’s own interpretation.  

On how one sees things…’ 12 

 

‘How would the painter or poet express anything other than his 

encounter with the world?’ – Maurice Merleau-Ponty 14 

 

Architecture, as with all art, is fundamentally confronted with 

questions of human existence in space and time, it expresses 

and relates man’s being in the world.  Architecture is deeply 

engaged in the metaphysical questions of the self and the world, 

interiority and exteriority, time and duration, life and death. 16 

 

Architecture has been regarded as an art form of the eye. 18 
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Vision is regarded as the most noble of the senses, and the loss 

of eyesight as the ultimate physical loss. 18 

 

The art of the eye has certainly produced imposing and thought-

provoking structures, but it has not facilitated human rootedness 

in the world. 19 

 

‘Our body is both an object among objects and that which sees 

and touches them.’ 20 

 

I perceive in a total way with my whole being, I grasp a unique 

structure of the thing, a unique way of being, which speaks to all 

my senses at once. 21 

 

The only sense that is fast enough to keep pace with the 

astounding increase of speed in the technological world is sight.  

But the world of the eye is causing us to live increasingly in a 

perpetual present, flattened by speed and simultaneity. 21 

 

Regardless of our prioritization of the eye, visual observation is 

often confirmed by our touch. 23 

 

‘From television to newspapers, from advertising to all sorts of 

mercantile epiphanies, our society is characterized by a 

cancerous growth of vision, measuring everything by its ability 

to show or be shown, and transmuting communication into a 

visual journey.’  The cancerous spread of superficial 

architecture imagery today, devoid of tectonic logic and a sense 

of materiality and empathy, is clearly part of this process. 24 
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Vision separates us from the world whereas the other senses 

unite us with it. 25 

 

Equally, the task of art and architecture in general is to 

reconstruct the experience of an undifferentiated interior world, 

in which we are not mere spectators, but to which we 

inseparably belong. 25 

 

The sense of sight may incorporate, and even reinforce, other 

sense modalities; the unconscious tactile ingredient in vision is 

particularly important and strongly present in historical 

architecture, but badly neglected in the architecture of our time. 

26 

 

‘I exist in life only if I can see; I am and I remain an important 

visual – everything is in the visual; one needs to see clearly in 

order to understand; I urge you to open your eyes.  Do you 

know hot to open your eyes?  Are you trained to open your 

eyes? 27 

 

Vision and the tactile sense are fused in actual lived experience. 

28 

 

Buildings have turned into image products detached from 

existential depth and sincerity. 30 

 

David Harvey relates, ‘the loss of temporality and the search for 

instantaneous impact’, in contemporary expression to the loss of 

experiential depth.  Fredric Jameson uses the notion of, 

‘contrived depthlessness’, to describe the contemporary cultural 
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condition and, ‘its fixation with appearances, surfaces and 

instant impacts that have no sustaining power over time.’ 30 

 

With the loss of tactility, measures and details crafted for the 

human body – and particularly for the hand – architectural 

structures become repulsively flat, sharp-edged, immaterial and 

unreal. 31 

 

The flatness of today’s standard construction is 

strengthened by a weakened sense of materiality.  Natural 

materials – stone, brick and wood – allow our vision to 

penetrate their surfaces and enable us to become 

convinced of the veracity of matter.  Natural materials 

express their age and history, as well as the story of their 

origins and their history of human use.  All matter exists in 

the continuum of time; the patina of wear adds the 

enriching experience of time to the materials of 

construction.  But the machine-made materials of today – 

scaleless sheets of glass, enameled metals and synthetic 

plastics – tend to present their unyielding surfaces to the 

eye without conveying their material essence or age.  

Buildings of this technological age usually deliberately aim 

at ageless perfection, and they do not incorporate the 

dimension of time, or the unavoidable and mentally 

significant processes of aging.  This fear of the traces of 

wear and age related to our fear of death. 32 

 

‘Nothing gives man fuller satisfaction than participation in 

processes that supersede the span of individual life.’  We have 

a mental need to grasp that we are rooted in the continuity of 

time, and in the man-made world it is the task of architecture to 
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facilitate this experience.  Architecture domesticates limitless 

space and enables us to inhabit it, but it should likewise 

domesticate endless time and enable us to inhabit the 

continuum of time. 32 

 

If we desire architecture to have an emancipating or healing 

role, instead of reinforcing the erosion of existential meaning, 

we must reflect on the multitude of secret ways in which the art 

of architecture is tied to the cultural and mental reality of its 

time.  We should also be aware of the ways in which the 

feasibility of architecture is being threatened or marginalized by 

current political, cultural, economic, cognitive and perceptual 

developments.  Architecture has become an endangered art 

form. 34 

 

Land artists fuse the reality of the work with the reality of the 

lived world, and finally, artists such as Richard Serra directly 

address the body as well as our experiences of horizontality and 

verticality, materiality, gravity and weight. 35 

 

‘To at least some extent every place can be remembered, partly 

because it is unique, but partly because is has affected our 

bodies and generated enough associations to hold it in our 

personal worlds.’ 41 

 

Architecture strengthens the existential experience, one’s sense 

of being in the world, and this is essentially a strengthened 

experience of self.  Instead of mere vision, or the five classical 

senses, architecture involves several realms of sensory 

experience which interact and fuse into each other. 41 
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The visual frontality of architectural drawing is lost in the real 

experience of architecture.  Good architecture offers shapes 

and surfaces moulded for the pleasurable touch of the eye. 44 

 

Our capacity of memory would be impossible without a body 

memory.  The world is reflected in the body, and the body is 

projected onto the world.  We remember through our bodies as 

much as through our nervous system and brain. 45 

 

In my view, the task of architecture is, ‘to make visible how the 

world touches us’. 46 

 

The most essential auditory experience created by architecture 

is tranquility.  Architecture presents the drama of construction 

silenced into matter, space and light.  Ultimately, architecture is 

the art of petrified silence.  When the clutter of construction work 

ceases, and the shouting of workers dies away, a building 

becomes a museum of a waiting, patient silence…Old houses 

take us back to the slow time and silence of the past.  The 

silence of architecture is a responsive, remembering silence.  A 

powerful architectural experience silences all external noise; it 

focuses our attention on our very existence, and as with all art, it 

makes us aware of our fundamental solitude. 51 

 

Architecture emancipates us from the embrace of the present 

and allows us to experience the slow, healing flow of time.  

Buildings and cities are instruments and museums of time.  

They enable us to see and understand the passing of history, 

and to participate in time cycles that surpass individual life. 52 
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The time of architecture is a detained time; in the greatest 

buildings time stands firmly still. 52 

 

Time and space are eternally locked into each other in the silent 

spaces between these immense columns; matter, space and 

time fuse into one singular elemental experience, the sense of 

being. 52 

 

The most persistent memory of any space is often the smell.  I 

cannot remember the appearance of the door to my 

grandfather’s farmhouse in my early childhood, but I do 

remember the resistance of its weight and the patina of its wood 

surface scarred by decades of use, and I recall especially vividly 

the scent of home that his my face as an invisible wall behind 

the door.  Every dwelling has its individual smell of home. 54 

 

‘Every motion of the hand in every one of its works carries itself 

through the element of thinking, every bearing of the hand bears 

itself in that element.’ 56 

 

The skin reads the texture, weight, density and temperature 

of matter.  The surface of an old object, polished to 

perfection by the tool of the craftsman and the assiduous 

hands of its users, seduces the stroking of the hand.  It is 

pleasurable to press a door handle shining from the 

thousands of hands that have entered the door before us; 

the clean shimmer of ageless wear has turned into an 

image of welcome and hospitality. The door handle is the 

handshake of the building.  The tactile sense connects us 

with time and tradition: through impressions of touch we 

shake the hands with countless generations.  A pebble 
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polished by the waves is pleasurable to the hand, not only 

because of its soothing shape, but because it expresses 

the slow process of its formation; a perfect pebble on the 

palm materializes duration, it is time turned into shape. 58 

 

 

 

 

 

Gravity is measured by the bottom of the foot; we trace the 

density and texture of the ground through our soles.  Standing 

barefoot on a smooth glacial rock by the sea at sunset, and 

sensing the warmth of the sun-heated stone through one’s 

soles, is an extraordinarily healing experience, making one part 

of the eternal cycle of nature.  One senses the slow breathing of 

the earth. 58 

 

Architectural experience brings the world into a most intimate 

contact with the body. 60 

 

Primitive man used his own body as the dimensioning and 

proportioning system of his constructions.  The essential skills of 

making a living in traditional cultures are based on the wisdom 

of the body stored in the haptic memory. 60 

 

Architecture cannot, however, become an instrument of mere 

functionality, bodily comfort and sensory pleasure without losing 

its existentially mediating task. 62 

 

The significance of architecture is found in the distance between 

it and function. 62 
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Stepping stones set in the grass of a garden are images and 

imprints of footsteps.  As we open a door, the body weight 

meets the weight of the door; the legs measure the steps as we 

ascend a stairway, the hand strokes the handrail and the entire 

body moves diagonally and dramatically through space. 63 

 

The authenticity of architectural experience is grounded in the 

tectonic language of building and the comprehensibility of the 

act of construction to the senses.  We behold, touch, listen and 

measure the world with our entire bodily existence, and the 

experiential world becomes organized and articulated around 

the center of the body.  Our domicile is the refuge of our body, 

memory and identity.  We are in constant dialogue and 

interaction with the environment, to the degree that it is 

impossible to detach the image of the Self form its spatial and 

situational existence. 64 

 

At the same time as making us aware of the depth of the earth, 

it makes us dream of levitation and flight. 67 

 

Memory takes us back to distant cities, and novels transport us 

through cities invoked by the magic of the writer’s words. 68 

 

Aalto’s architecture is not based on a single dominant concept 

or gestalt; rather, they are sensory agglomerations.  They 

sometimes even appear clumsy and unresolved as drawings, 

but they are conceived to be appreciated in their actual physical 

and spatial encounter, ‘in the flesh’, of the lived world, not as 

constructions of idealized vision. 71 
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The timeless task of architecture is to create embodied and 

lived existential metaphors that concretize and structure 

our being in the world.  Architecture reflects, materializes 

and eternalizes ideas and images of ideal life.  Buildings 

and towns enable us to structure, understand and 

remember the shapeless flow of reality and, ultimately, to 

recognize and remember who we are.  Architecture enables 

us to perceive and understand the dialects of permanence 

and change, to settle ourselves in the world, and to place 

ourselves in the continuum of culture and time. 71 

 

In 1954, at the age of 85, Frank Lloyd Wright formulated the 

mental task of architecture in the following words:  

‘What is needed most in architecture today is the very thing that 

is most needed in life – Integrity.  Just as it is in a human being, 

so integrity is the deepest quality in a building … If we succeed, 

we will have done a great service to our moral nature – the 

psyche – of our democratic society … Stand up for integrity in 

your building and you stand for integrity not only in the life of 

those who did the building but socially a reciprocal relationship 

is inevitable.’ 72 
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March 10, 2010:  

Rasmussen, Steen, Eiler. Experiencing Architecture. 

Canada: The M.I.T. Press, 1959. (NA2250.R313) 

 

In writing this volume I naturally hope that my architect 

colleagues will read it and that they will find something of 

interest in the thoughts and ideas I have gathered during many 

years. But the book has a further aim. I believe that it is 

important to tell people outside our profession what it is that we 

are engaged in. in olden days the entire community took part in 

forming the dwellings and implements they used. The individual 

was in fruitful contact with these things; the anonymous houses 

were built with a natural feeling for place, materials and use and 

the result was a remarkably suitable comeliness. Today, in our 

highly civilized society the houses which ordinary people are 

doomed to live in and gaze upon are on the whole without 

quality. We cannot, however, go back to the old method of 

personally supervised handicrafts. We must strive to advance 

by arousing interest in and understanding of the work the 

architect does. The basis of competent professionalism is a 

sympathetic and knowledgeable group of amateurs, of non-

professional art lovers. It is not my intention to attempt to teach 

people what is right or wrong, what is beautiful or ugly. I regard 

all art as a means of expression and that which may be right for 

one artist may well be wrong for another. My object is in all 

modesty to endeavor to explain the instrument the architect 

plays on, to show what a great range it has and thereby awaken 

the senses to its music. p 
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The present volume is about how we perceive things that 

surround us and it has proved difficult to find the right words for 

this. p 

 

It is impossible to explain precisely what it is – its limits are 

by no means well-defined. On the whole, art should not be 

explained; it must be experienced. But by means of words 

it is possible to help others experience it, and that is what I 

shall attempt to de here. 9 

 

Even the most abstract piece of sculpture, limited to purely 

geometric shapes, does not become architecture. It lacks a 

decisive factor: utility. 10 

 

The architect is a sort of theatrical producer, the man who plans 

the setting for our lives. Innumerable circumstances are 

dependent on the way he arranges this setting for us. When his 

intentions succeed, he is like the perfect host who provides 

every comfort for his guests so that living with him is a happy 

experience. 10 

 

Another great difficulty is that the architect’s work is 

intended to live on into a distant future. He sets the stage 

for a long, slowmoving performance which must be 

adaptable enough to accommodate unforeseen 

improvisations. His building should preferably be ahead of 

its time when planned so that it will be in keeping with the 

times as long as it stands. 12 
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That is the creative process, how the building comes into 

existence. Architecture is not produced by the artist himself as, 

for instance, paintings are. 12 

 

 

 

Therefore, architecture has a special quality of its own and great 

clarity. The fact that rhythm and harmony have appeared at all 

in architecture – whether a medieval cathedral or that most 

modern steel-frame building – must be attributed to the 

organization which is the underlying idea of art. 14 

 

Architecture is produced by ordinary people, for ordinary 

people; therefore it should be easily comprehensible to all. 

14 

 

Before throwing a stone he first gets the feel of it, turning it over 

and over until he has the right grip on it, and then weighing it in 

his hand. After doing this often enough, he is able to tell what a 

stone is like without touching it at all; a mere glance is sufficient. 

18 

 

It is obviously made of brick, that is of a material that was hard 

at the time the bridge was constructed. Nevertheless it is 

impossible to rid yourself of the impression of something that 

was kneaded and moulded, something that responded to 

pressure in the same way the banks of streams and rivers do, 

acquiring the form of windling curves as the rushing water 

carries off masses of clay and gravel from one bank and 

deposits it on the other. 22 
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Impressions of hardness and softness, of heaviness and 

lightness, are connected with the surface character of 

materials. 24 

 

It may not be surprising that we can see such differences 

with the naked eye but it is certainly remarkable that, 

without touching materials, we are aware of the essential 

difference between such things as fired clay, crystalline 

stone, and concrete. 24 

 

At about the time when the child becomes aware of the textures 

of various materials he also forms an idea of tautness as 

opposed to slackness. 28 

 

There are monumental structures of the greatest simplicity 

which produce only a single effect, such as hardness or 

softness. But most buildings consist of a combination of 

hard and soft, light and heavy, taut and slack, and of many 

kinds of surfaces. These are all elements of architecture, 

some of the things the architect can call into play. And to 

experience architecture, you must be aware of all of these 

elements. 29 

 

Just as we do not notice the individual letters in a word but 

receive a total impression of the idea the word conveys, we 

generally are not aware of what it is that we perceive but only of 

the conception created in out mind when we perceive it. 32 

 

External features become a means of communicating 

feelings and moods from one person to another. Often, 

however, the only message conveyed is one of conformity. 
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Man is less lonely when he feels that he is part of a general 

movement. 32 

 

Understanding architecture, therefore, is not the same as 

being able to determine style of a building by certain 

external features. It is not enough to see architecture; you 

must experience it. You must observe how it was designed 

for a special purpose and how it was attuned to the entire 

concept and rhythm of a specific era. 33 

 

Man alone forms dwellings which vary according to 

requirements, climate and cultural patterns. 34 

And this – to bring order and relation into human surroundings – 

is the task of the architect. 34 

 

Seeing demands a certain activity on the part of the spectator. It 

is not enough passively to let a picture form itself on the retina 

of the eye. 35 

 

There is no objectively correct ideal of a thing’s appearance, 

only an infinite number of subjective impressions of it. This is 

true of works of art as well as everything else; it is impossible to 

say, for instance, that such and such a conception of a painting 

is the true one. Whether it makes an impression on the 

observer, and what impression in makes depends not only on 

the work of art but to a great extent on the observer’s 

susceptibility, his mentality, his education, his entire 

environment. It also depends on the mood he is in at the 

moment. 36 
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Usually it is easier to perceive a thing when we know something 

about it beforehand. We see what is familiar and disregard the 

rest. That is to say we re-create the observed into something 

intimate and comprehensible. This act of re-creation is often 

carried out by our identifying ourselves with the object by 

imagining ourselves in its stead. 36 

 

It is a well known fact that primitive people endow inanimate 

objects with life. Streams and trees, they believe, are nature 

spirits that live in communion with them. But even civilized 

people more or less consciously treat lifeless things as though 

they were imbued with life. 37 

 

Nothing indeed creates a more vivid illusion of space than 

the constant repetition of dimensions familiar to the eye 

seen in different depths of architectural perspective. These 

are the realities of the architectural composition and their 

effect is enhanced by the difference in tones caused by the 

atmosphere. 39 

 

The architect can become so interested in forming all the 

structural parts of a building that he loses sight of the fact that 

construction is, after all, only a means and not an end in itself. 

44 

 

According to his conception, building material is the medium of 

architecture. 46 

 

The extraordinary transition from Gothic love of construction to 

Renaissance cultivation of cavities can still be experienced. 55 
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For the truth is that when once we have become familiar 

with the rules, the buildings that comply with them become 

tiresome. Therefore, the architect wants his buildings to be 

a real experience he must employ forms, which will not let 

the spectator off so easily but force him to active 

observation. 59 

 

The architect found certain possibilities in the site and knew how 

to make use of them. 65 

 

 

 

 

 

The building materials are partly rough-hewn stone of a very 

characteristic rustication and partly smooth slabs of white 

concrete, with windows of glass and steel. The large living room 

has a stone floor, part of it the very rock on which the house is 

built, and walls of glass and stone. With its fine furniture, 

textiles, and works of art, and with its view of the tree-tops, it is 

a delightfully livable room, marked by quality and culture. This 

house is a good example of Frank Lloyd Wright’s endeavors to 

bring architecture into harmony with nature. (Falling Water, 

FLW) 77 

 

And the architects have succeeded in making them look like 

colorful fiesta decorations of unsubstantial materials. (Venice) 

87 
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It was not until this century that architects the world over 

concentrated their efforts on the creation of a weightless 

architecture. 92 

 

Out here, as you can see, I have no treasures. I have only what 

is necessary for a comfortable and independent life. 92 

 

Le Corbusier, ‘I want to do something poetic.’ 94 

 

But while Le Corbusier’s buildings were like artistic sketches in 

color, Ludwig Mies’ are carefully worked out to the last detail 

and composed of the finest materials; plate glass, stainless 

steel, polished marble, costly textiles, fine leather. 96 

 

It has a message for us because it employs the very 

qualities that we have tried to bring out in modern western 

culture. The entire mode of life and the philosophy of the 

Japanese have something of the emancipation that we are 

striving for. 100  

 

The characteristic thing about the culture of Japan, he 

says, is the extraordinary mobility of the Japanese in every 

sense of the word.  The white man is always seeking 

stability. His house must be constructed to endure. He 

makes himself dependent on all sorts of worldly goods. But 

in Japan everything is in motion. The land itself is a land of 

impermanence. Rivers, coastlines, plains, and valleys are 

constantly changing. 100 
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We have given up many other superfluous things and in return 

have come to appreciate nature much more, to have a greater 

desire to make it part of our daily lives. 102 

 

From the architectural world of pure harmonies one should be 

able to experience Nature in all its phases. 109 

 

In the world of architecture you can also experience delightful 

examples of subtle variation within strict regularity. 127 

 

It is just as variegated and just as difficult to find your way about 

in as a piece of Nature that has been allowed to grow wild. 129 

 

People who live in the same country at the same time often 

have the same sense of rhythm. 135 

 

 

 

If we believe that the object of architecture is to provide a 

framework for people’s lives, then the rooms in our houses, and 

the relation between them, must be determined by the way we 

will live in them and move through them. 136 

 

Primitive people who move about outdoors with the grace 

of wild animals – that is to say with beautiful, flowing 

motions – often have an art that is angular and abrupt. For 

when a natural rhythm becomes deliberate it has a 

tendency to stiffen. 145 

 

Frank Lloyd Wright has opened up new paths and made it 

possible for other architects to work more freely. However, it is 
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not necessary to abandon rectangular forms, which are so 

natural and easy to employ; you can easily move freely through 

rooms that are rectangular and among screens and walls that 

have lucid and regular forms. 152 

 

And they have all been given character by a happy choice of 

color and of handsome, robust materials. The building should be 

experienced in function. 158 

 

We continually find the same two tendencies in 

architecture: on the one hand the rough form of the basket, 

which emphasizes structure, on the other the smooth form 

of the clay vessel, which hides it. Some buildings have 

stuccoed walls so that you see only the plaster surface; in 

others the brick is uncovered revealing the regular pattern 

of the courses. 162 

 

Smooth surfaces must be absolutely homogeneous. It is 

difficult to explain why minute differences in textural 

character, barely large enough to be measured by scientific 

measurements, affect us so strongly. 163 

 

Words can put you on the right track but you have to experience 

the textural effects yourself to realize what it is all about. 164 

 

How very unsatisfactory it can be is best seen comparing a 

newly cast statue with an ancient one. The old one seems 

to have matured. Time has filled up most of the minute 

pores and the dust of centuries has covered the entire 

figure with a waxy film so that light can no longer 

penetrate. Such an old plaster cast is at its best when much 
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handling has worn it smooth and given it an ivory-like 

surface. 164 

 

Even the noblest materials lose their character when 

employed without skill and understanding. 165 

 

Later, towards the end of the century, these smooth, 

colorful facades were regarded as essentially dishonest. 

Paint on the exterior of a house was a reprehensible as 

paint on a lady’s face. The architects of the late Victorian 

era were unable to see how charming it could be. Their 

feelings about textures was basically a moral one, only 

“honest” materials were permissible. Aesthetically, this 

meant that they were more interested in rough structures 

than in smoothly polished surfaces. They pointed to 

historical buildings which owed their splendor to robust 

textural effects though they could just as easily have found 

famous historical examples with smooth, painted facades. 

The object of painting a surface is first and foremost to 

protect it and to make it pleasant to the touch. To the 

Chinese and Japanese, lacquer is not simply a coating that 

hides the material beneath it but is itself an independent 

material. They apply the lacquer, rub it down, apply a new 

coat, and rub it down again. Often there are so many layers 

that it is possible to carve decorations in it. 166 

 

Every boat owner knows that if his boat is not painted regularly 

it will rot. 166 

 

The paint makes the entire house texturally homogeneous 

though built of many materials, each with its own color. 166 
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‘Cultivate brick, the red or the yellowish-white. Utilize all of 

its many possibilities. Use few or no shaped bricks. Do not 

copy details, whether Greek or Gothic. Make them yourself 

from the material. Do not believe that stucco is a building 

material, and smile when your professor says that ‘paint is 

also a material.’ For the style is created by the material, the 

subject, the time and the man.’ – Danish architect, P.V. 

Jensen-Klint 169 

 

As a general rule it may be said that materials with poor textural 

effects are improved by deep relief while materials of high 

quality can stand a smooth surface and, in fact, appear to best 

advantage without relief or ornament. 170 

 

Le Corbusier’s early concrete houses were rather poor 

texturally, particularly those which had to be built cheaply. 

At the time he painted the concrete surfaces but his later 

buildings owe their effect less to color than to a robust 

textural quality. 171 

 

Cobblestones, which for aeons have rubbed against each other, 

are ideally smooth. They are firm and pleasant to the touch, 

smooth and definitive in form, absolutely precise in textural 

effect. Granite flagstones which have been worn smooth by the 

feet of generations of walkers have the same character. 174 

 

The experimental architects who cultivated smooth 

materials also worked with rough ones, such as wood in its 

natural state, coarsely hewn stone and undisguised 

structures. They were eager to try every possibility of 
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striking textural effects from the smooth and elegant to the 

coarse and rustic. 176 

 

The school claimed – undoubtedly with justice – that the 

civilized European had lost something of primitive man’s 

sensitive awareness of textural surfaces and believed that 

by training this sense a foundation could be laid for the 

production of things of high textural quality. 178 

 

When wood is exposed to wind and weather its grain 

pattern stands out more clearly. The pith in the wood is 

worn off ad washed away so that the pattern stands in 

relief. At the same time the wood changes color. Yellow, 

resinous sorts become silvery gray. They are like old 

people whose wrinkled and weather-beaten faces have 

more character than young faces. In countries where there 

are many old wooden houses the special beauty of 

weathered wood becomes very apparent. In English 

country houses built during the last century weathered oak 

was combined very effectively with stone or red brick. 179  

 

 

Materials are judged not only by their surface appearance 

but also according to their hardness and their heat-

conducting ability. Those which may become very cold or 

very hot are equally unpleasant. Wood is a sympathetic 

material because it never has a temperature shock in store 

for us. 182 
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When building costs permit, architects usually prefer 

handmade brick which, within the limits of the rigid 

technique, five life and character to walls. 184 

 

Daylight is constantly changing. The other elements of 

architecture we have considered can be exactly 

determined. The architect can fix the dimensions of solids 

and cavities, he can designate the orientation of his 

building, he can specify materials and the way they are to 

be treated; he can describe precisely the quantities and 

qualities he desires in his building before a stone has been 

laid. Daylight alone he cannot control. It changes from 

morning to evening, from day to day, both in intensity and 

color. How is it possible to work with such a capricious 

factor? How can it be utilized artistically? 186 

 

Light is of decisive importance in experiencing architecture. 187 

 

In architecture color is used to emphasize the character of 

a building, to accentuate its form and material, and to 

elucidate its divisions. If by ‘color’ we mean not only the 

primary hues but also all the neutral tones from white 

through gray to black and all mixtures, then it is manifest 

that every building has color. What we are interested in 

here is its employment in a purely architectonic sense. 

Originally, color was no problem at all; it came of itself. 

man used the materials which Nature supplied and which 

experience taught him were strong and serviceable. The 

walls of his dwelling might be of hard-packed mud dug up 

on the building site or of stones gathered nearby. To these 

he added twigs, withes and straw. The result was a 
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structure in nature’s own colors, a human dwelling which, 

like a bird’s nest, was an integral part of the landscape. 215 

 

It is obvious that there is an inexplicable connection between 

materials and color. 216 

 

From the moment the color of building materials was controlled 

by man instead of produced by nature a new step in 

architectural design had been achieved. 216 

 

Warm and cold colors play an important role in our lives and 

express very different moods and emotions. We experience 

them in the variations of daylight from morning to evening. It is 

true that the eye adjusts itself to the gradual change so that the 

local colors of details appear the same throughout the day. But 

if we observe the whole as a unit – a landscape of a street 

scene – we become aware of the changes in the color scheme. 

221 

 

Though it may be objected that, at any rate, you cannot 

hear whether or not it is good architecture, I can only say 

that neither is it certain you can see whether it is good or 

not. You can both see and hear if a building has character, 

or what I like to call poise. But the man has not yet been 

found who can pass judgment, logically, substantiated, on 

a building’s architectural value. 236 
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March 24, 2010:  

Zumthor, Peter. Thinking Architecture. Second Ed. Berlin: 

Birkhauser Publishers for Architecture, 1998. (NA1353.Z86) 

 

When I think about architecture, images come into my mind. 

Many of these images are connected with my training and work 

as an architect. They contain the professional knowledge about 

architecture that I have gathered over the years. Some of the 

other images have to do with my childhood. There was a time 

when I experienced architecture without thinking about it. 

Sometimes I can almost feel a particular door handle in my 

hand, a piece of metal shaped like the back of a spoon. 7 

 

Everything about this kitchen was typical of a traditional kitchen. 

There was nothing special about it. But perhaps it was just the 

fact that it was so very much, so very naturally, a kitchen that 

has imprinted its memory indelibly on my mind. 7 

 

Memories like these contain the deepest architectural 

experience that I know. They are the reservoirs of the 

architectural atmospheres and images that I explore in my work 

as an architect. 8 

 

When I design a building, I frequently find myself sinking into 

old, half-forgotten memories, and then I try to recollect what the 

remembered architectural situation was really like, what it had 

meant to me at the time, and I try to think how it could help me 

now to revive that vibrant atmosphere pervaded by the simple 

presence of things, in which everything had its own specific 

place and form. And although I cannot trace any special forms, 

there is a hint of fullness and of richness that makes me think: 
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this I have seen before. Yet, at the same time, I know that it is 

all new and different, and that there is no direct reference to a 

former work of architecture which might divulge the secret of the 

memory laden mood. 8 

 

I try to use materials like this in my work. I believe that they can 

assume a poetic quality in the context of an architectural object, 

although only if the architect is able to generate a meaningful 

situation for them, since materials in themselves are not poetic. 

10 

 

Good answers to these questions can throw new light on both 

the way in which the material is generally used and its own 

inherent sensuous qualities. 10 

 

I believe that the real core of all architectural work lies in the act 

of construction. At the point in time when concrete materials are 

assembled and erected, the architecture we have been looking 

for becomes part of the real world. 11 

 

In its final, constructed form, architecture has its place in 

the concrete world. This is where it exists. This is where is 

makes its statement. 12 

 

Architectural drawings try to express as accurately as possible 

the aura of the building in its intended place. But precisely the 

effort of the portrayal often serves to underline the absence of 

the actual object, and what then emerges is an awareness of 

the inadequacy of any kind of portrayal, curiosity about the 

reality it promises, and perhaps if the promise has the power to 

move us – a longing for its presence. 12 
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These sort of drawings enable us to step back, to look, and to 

learn to understand that which has not yet come into being and 

which has just started to emerge. 13 

 

Every touch, every join, every joint is there in order to reinforce 

the idea of the quiet presence of the work. 15 

 

There is a magical power in every completed, self-contained 

creation. It is as if we succumb to the magic of the fully 

developed architectural body. Our attention is caught, perhaps 

for the first time, by a detail such as two nails in the floor that 

hold the steel plates by the worn-out doorstep. Emotions well 

up. Something moves us. 16 

 

“Anything goes,” says the doers. “Main Street is almost all 

right,” says Venturi, the architect. “Nothing works any 

more,” says those who suffer from the hostility of our day 

and age. These statements stand for contradictory 

opinions, if not for contradictory facts. We get used to 

living with contradictions and there are several reasons for 

this: traditions crumble, and with them cultural identities. 

No one seems really to understand and control the 

dynamics developed by economics and politics. Everything 

merges into everything else, and mass communication 

creates an artificial world of signs. Arbitrariness prevails. 

16 

 

Postmodern life could be described as a state in which 

everything beyond our own personal biography seems 

vague, blurred, and somehow unreal. 16 
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Yet the real thing remains hidden. No one ever gets to see it. 

Nevertheless, I am convinced that real things do exist, however 

endangered they may be. There are earth and water, the light of 

the sun, landscapes and vegetation; and there are objects, 

made by man, such as machines, tools, or musical instruments, 

which are what they are, which are not mere vehicles for an 

artistic message, and whose presence is self-evident. When we 

look at objects or buildings that seem to be at peace within 

themselves, our perception becomes calm and dulled. The 

objects we perceive have no message for us; they are simply 

there. Our perceptive faculties grow quiet, unprejudiced, and 

unacquisitive. They reach beyond signs and symbols; they are 

open, empty. It is as if we could see something on which we 

cannot focus our consciousness. Here, in this perceptual 

vacuum, a memory may surface, a memory that seems to issue 

from the depths of time. Now, our observation of the object 

embraces a presentiment of the world in all its wholeness 

because there is nothing that cannot be understood. There is a 

power in the ordinary things of everyday life, as Edward 

Hopper’s paintings seem to say. We only have to look at them 

long enough to see it. 16 

 

These buildings seem to be anchored firmly in the ground. 

They give the impression of being a self-evident part of 

their surroundings and they seem to be saying: “I am as 

you see me and I belong here.” I have a passionate desire 

to design such buildings, buildings that, in time, grow 

naturally into being part of the form and history of their 

place. Every new work of architecture intervenes in a 

specific historical situation. It is essential to the quality of 
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the intervention that the new building should embrace 

qualities that can enter into a meaningful dialogue with the 

existing situation. 17 

 

I believe those buildings only be accepted by their 

surroundings if they have the ability to appeal to our 

emotions and minds in various ways. Since our feelings 

and understanding are rooted in the past, our sensuous 

connections with a building must respect the process of 

remembering. But, as John Berger says, what we remember 

cannot be compared to the end of a line. Various 

possibilities lead to and meet in the act of remembering. 

Images, moods, forms, words, signs, or comparisons open 

up possibilities of approach. We must construct a radial 

system of approach that enables us to see the work of 

architecture as a focal point from different angles 

simultaneously: historically, aesthetically, functionally, 

personally, passionately. 18 

 

They do not try to convince and impress like project drawings. 

They seem to be saying: “This is exactly how it will look.” 18 

 

They remind us of the living bodies of nature. 19 

  

If a work of architecture consists of forms and contents 

that combine to create a strong fundamental mood 

powerful enough to affect us, it may possess qualities of a 

work of art. This art has, however, nothing to do with 

interesting configurations or originality. It is concerned 

with insights and understanding, and above all with truth. 

Perhaps poetry is unexpected truth. It lives in stillness. 
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Architecture’s artistic task is to give this still expectancy 

form. The building itself is never poetic. At most, it may 

possess subtle qualities, which, at certain moments, permit 

us to understand something that we were never able to 

understand in quite this way before. 19 

 

To a large degree, designing is based on understanding and 

establishing systems of order. Yet I believe that the essential 

substance of the architecture we seek proceeds from feeling 

and insight. Precious moments of intuition result from patient 

work. 21 

 

I do not claim to know what space really is. The longer I think 

about it, the more mysterious it becomes. About one thing, 

however, I am sure: when we, as architects, are concerned with 

space, we are concerned with but a tiny part of the infinity that 

surrounds the earth, and yet each and every building marks a 

unique place in that infinity. 22 

 

At these moments, I try to shake off the academic knowledge of 

architecture I have acquired because it has suddenly started to 

hold me back. This helps. I find that I can breathe more freely. I 

catch a whiff of the old familiar mood of the inventors and 

pioneers. Design has once again become invention. The 

creative act in which a work of architecture comes into being 

goes beyond all historical and technical knowledge. Its focus is 

on the dialogue with the issues of our time. At the moment of its 

creation, architecture is bound to the present in a very special 

way. It reflects the spirit of its inventor and gives its own 

answers to the questions of out time through its function and 
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appearance, its relationship with other works of architecture, 

and with the place where is stands. 24 

 

Our times of change and transition do not permit big 

gestures. There are only a few remaining common values 

left upon which we can build and which we all share. I thus 

appeal for a kind of architecture of common sense based 

on the fundamentals that we still know, understand, and 

feel. I carefully observe the concrete appearance of the 

world, and in my buildings I try to enhance what seems to 

be valuable, to correct what is disturbing, and to create 

anew what we feel is missing. 24 

 

I ask this question because I am convinced that a good 

building must be capable of absorbing the traces of human 

life and thus of taking on a specific richness. Naturally, in 

this context I think of the patina of age on materials, of 

innumerable small scratches on surfaces, of varnish that 

has grown dull and brittle, and of edges polished by use. 

But when I close my eyes and try to forget both these 

physical traces and my own first associations, what 

remains is a different impression, a deeper feeling – a 

consciousness of time passing and an awareness of the 

human lives that have been acted out in these places and 

rooms and charged them with a special aura. At these 

moments, architecture’s aesthetic and practical values, 

stylistic and historical significance are of secondary 

importance. What matters now is only this feeling of deep 

melancholy. Architecture is exposed to life. If its body is 

sensitive enough, it can assume a quality that bears 

witness to the reality of past life. 25 
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When I work on a design I allow myself to be guided by images 

and moods that I remember and can relate to the kind of 

architecture I am looking for. Most of the images that come to 

mind originate from my subjective experience and are only 

rarely accompanied by a remembered architectural 

commentary. While I am designing I try to create a wealth of 

visual forms and atmospheres. 26 

 

Form and construction, appearance and function are no longer 

separate. They belong together and form a whole. 26 

 

I believe that architecture today needs to reflect on the tasks 

and possibilities which are inherently its own. Architecture is not 

a vehicle or a symbol for things that do not belong to its 

essence. In a society that celebrates the inessential, 

architecture can put up a resistance, counteract the waste of 

forms and meanings, and speak its own language. 27 

 

I like the idea that beauty has a hard core, and when I think of 

architecture this association of beauty and a hard core has a 

certain familiarity. “The machine is a thing that has no 

superfluous parts,” Williams is supposed to have said. And I 

immediately think I know what he meant. It’s a thought that 

Peter Handke alludes to, I feel, when he says that beauty lies in 

natural, grown things that do not carry any signs or messages, 

and when he adds that he is upset when he cannot discover the 

meaning of things for himself. 29 

 

The hard core of beauty: concentrated substance. 30 
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Can vagueness and openness be planned? 30 

 

He works out concepts and structures and then has them 

performed to find out how they sound. When I read this 

statement I remembered how we recently developed a project 

for a thermal bath in the mountains in my studio, not by forming 

preliminary images of the building in our minds and 

subsequently adapting them to the assignment, but by 

endeavoring to answer basic questions arising from the location 

of the given site, the purpose, and the building materials – 

mountain, rock, water – which at first had no visual content in 

terms of existing architecture. It was only after we had 

succeeded in answering, step by step, the questions posed by 

the site, purpose, and material that structures and spaces 

emerged which surprised us and which I believe possess the 

potential of a primordial force that reaches deeper than the 

mere arrangement of stylistically preconceived forms. 31 

 

Occupying oneself with the inherent laws of concrete things 

such as mountains, rock, and water in connection with a 

building assignment offers a chance of apprehending and 

expressing some of the primal and as it were “culturally 

innocent” attributes of these elements, and of developing an 

architecture that sets our from and returns to real things. 

Preconceived images and stylistically pre-fabricated formal 

idioms are qualified only to block access to this goal. My Swiss 

colleagues Herzog and de Meuron say that architecture as a 

single whole no longer exists today, and that it accordingly has 

to be artificially created in the head of the designer, as an act of 

precise thinking. The two architects derive from this assumption 

their theory of architecture as form of thought, an architecture 
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that, I suppose, should reflect its cerebrally conceived 

wholeness in a special way. I do not intend to pursue these 

architects’ theory of architecture as a form of thought, but only 

the assumption on which it is based, namely that the wholeness 

of a building in the old sense of the master builders no longer 

exists. Personally, I still believe in the self-sufficient, corporeal 

wholeness of an architectural object as the essential, if difficult, 

aim of my work, if not as a natural or given fact. 32 

 

If I understand him correctly, I am confronted here not only by 

the all-too-familiar awareness of the difficulty of eliminating 

artificiality in things created in an artificial act and of making 

them part of the world of ordinary and natural things, but also by 

the belief that truth lies in the things themselves. 32 

 

Good architecture should receive the human visitor, should 

enable him to experience it and live in it, but it should not 

constantly talk at him. Why, I often wonder, is the obvious 

but difficult solution so rarely tried? Why do we have so 

little confidence in the basic things architecture is made 

from: material, structure, construction, bearing, and being 

borne, earth and sky, and confidence in spaces that are 

really allowed to be spaces – spaces whose enclosing walls 

and constituent materials, concavity, emptiness, light, air, 

odor, receptivity, and resonance are handled with respect 

and care? 33 

 

To me, buildings can have a beautiful silence that I 

associate with attributes such as composure, self-

evidence, durability, presence, and integrity, and with 

warmth and sensuous as well; a building that is being 
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itself, being a building, not representing anything, just 

being. 34 

 

His poems (Wallace Stevens) are not a protest or a complaint 

against a lost law and order, nor are they the expression of any 

sort of consternation, but they seek a harmony which is possible 

all the same and which – in his case – can only be that of the 

poem. 36 

 

Reality was the goal to which Stevens aspired. Surrealism, it 

appears, did not impress him, for it invents without discovering. 

He pointed out that to portray a shell playing an accordion is to 

invent, not discover. 36 

 

If I translate this statement into architectural terms, I tell myself 

that the spark of the successful building can only be kindled 

between the reality of the things pertaining to it and the 

imagination. 36 

 

One key to the answer lies, I believe, in the words “place” and 

“purpose” themselves. In an essay entitled “Building Dwelling 

Thinking,” Martin Heidegger wrote: “Living among things is the 

basic principle of human existence,” which I understand to mean 

that we are never in an abstract world but always in a world of 

things, even when we think. 36 

 

The reality of architecture is the concrete body in which forms, 

volumes, and spaces come into being. There are no ideas 

except in things. 37 
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It is important to me to reflect about architecture, to step back 

from my daily work and take a look at what I am doing and why I 

am doing it. I love doing this, and I think I need it, too. I do not 

work towards architecture from a theoretically defined point of 

departure, for I am committed to making architecture, to 

building, to an ideal of perfection, just as in my boyhood I used 

to make things according to my ideas, things according to my 

ideas, things that had to be just right, for reasons which I do not 

really understand. It was always there, this deeply personal 

feeling for the things I made for myself, and I never thought of it 

as being anything special. It was just there. 39 

 

Today, I am aware that my work as an architect is largely a 

quest for this early passion, this obsession, and an attempt to 

understand it better and to refine it. 39 

 

Would the buildings I design look different if, instead of living in 

Graubunden, I had spent the past twenty-five years in the 

landscape of my youth on the northern foothills of the Jura 

mountains, with their rolling hills and beech woods and the 

familiar, reassuring vicinity of the urbane city of Basel? As soon 

as I begin to think about this question, I realize that my work has 

been influenced by many places. 41 

 

When I come across a building that has developed a 

special presence in connection with the place it stands in, I 

sometimes feel that it is imbued with an inner tension that 

refers to something over and above the place itself. It 

seems to be part of the essence of its place, and at the 

same time it speaks of the world as a whole. 42 
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And then one of the younger members of the group, a 

talented and usually rationally minded architect, said: “It is 

an interesting building for all sorts of theoretical and 

practical reasons. The trouble is, it has no soul.” 42 

 

It was plainly furnished. The walls and the floor showed 

signs of intensive use, and the daylight entering through 

the high windows lent the room an atmosphere that was 

both concentrated and gentle. 47 

 

My visit had been worthwhile. Once again, I resolved to begin 

my work with the simple, practical things, to make these things 

big and good and beautiful, to make them the starting point of 

the specific form, like a master builder who understands his 

métier. 47 

 

Christopher Alexander, who speaks in Pattern Language of 

spatial situations in which people instinctively feel good, would 

have been pleased. 54 

 

The window openings were sensitively placed. The old and new 

were balanced and harmonious. The new parts of the house did 

not seem to be saying “I am new,” rather “I am part of the new 

whole.” Nothing spectacular or innovative, nothing striking. 54 

 

A new architectural whole emerged at each stage of its 

development. Historical incongruities were not 

architecturally recorded. The old was adapted to the new, 

or the new to the old, in the interest of the complete, 

integrated appearance of its latest stage of evolution. Only 

when one analyzes the substance of the walls, strips them 
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of their plaster, and examines their joints do these old 

buildings reveal their complex genesis. 57 

 

We spent years developing the concept, the form, and the 

working drawings of our stone-built thermal baths. Then 

construction began. I was standing in front of one of the 

first blocks that the masons had built in stone from a 

nearby quarry. I was surprised and irritated. Although 

everything corresponded exactly with our plans, I had not 

expected this concurrent hardness and softness, this 

smooth yet rugged quality, this iridescent gray-green 

presence emanating from the square blocks. For a moment, 

I had the feeling that our project had escaped us and 

become independent because it had evolved into a material 

entity that obeyed its own laws. 62 

 

Young people go to university with the aim of becoming 

architects, of finding out if they have got what it takes. 

What is the first thing we should teach them? First of all, 

we must explain that the person standing in front of them is 

not someone who asks questions whose answers he 

already knows. Practicing architecture is asking oneself 

questions, finding one’s own answers with the help of the 

teacher, whittling down, finding solutions. Over and over 

again. The strength of a good design lies in ourselves and 

in our ability to perceive the world with both emotion and 

reason. A good architectural design is sensuous. A good 

architectural design is intelligent. 65 

 

The roots of our understanding of architecture lie in our 

childhood, in our youth; they lie in our biography. Students have 
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to learn to work consciously with their personal biographical 

experiences of architecture. Their allotted tasks are devised to 

set this process in motion. 65 

 

We may wonder what it was that we liked about this house, this 

town, what it was that impressed and touched us – and why. 65 

 

Wooden floors like light membranes, heavy stone masses, 

soft textiles, polished granite, pliable leather, raw steel, 

polished mahogany, crystalline glass, soft asphalt warmed 

by the sun… the architect’s materials, our materials. We 

know them all. And yet we do not know them. In order to 

design, to invent architecture, we must learn to handle 

them with awareness. This is research; this is the work of 

remembering. Architecture is always concrete matter. 

Architecture is not abstract, but concrete. 66 

 

We carry images of works of architecture by which we have 

been influenced around with us. We can re-invoke these images 

in our mind’s eye and re-examine them. But this does not yet 

make a new design, new architecture. Every design needs new 

images. Our “old” images can only help us to find new ones. 67 

 

Producing inner images is a natural process common to 

everyone. It is part of thinking. Associative, wild, free, ordered, 

and systematic thinking in images, in architectural, spatial, 

colorful, and sensuous pictures – this is my favorite definition of 

design. 68 

 

Apricot trees exist, ferns exist, and blackberries, too. But 

beauty? Is beauty a concrete property of a thing or an object 
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that can be described or named, or is it a state of mind, a 

human sensation? Is beauty a special feeling inspired by our 

perception of a special form, shape, or design? What is the 

nature of a thing that sparks a sensation of beauty, that gives us 

a feeling at a certain moment of experiencing beauty, of seeing 

beauty? Does beauty have a form? 

 

The music draws me in. it is a space. Colorful and sensual, with 

depth and movement. I am inside. For a moment, nothing else 

exists. 71 

 

You’re fully alert and aware. Concentration on the picture 

sets you free, she says. You reach another level of 

perception. 72 

 

Feelings of joy. Happiness. The countenance of a sleeping 

child, unaware of being watched. Serene, undisturbed 

beauty. Nothing is mediated. Everything is itself. 72 

 

The Renaissance theatre in Vicenza. Steep rows. The wood 

worn and aged, great intimacy. A powerful sense of space, 

intensity. Everything is right, she says, so amazing, so 

natural, like a hand. 72 

 

Man comes from nature and returns to it. An inkling of the 

measure of human life within the immensity of nature wells 

up inside us when we come upon the beauty of a landscape 

that as not been domesticated and carved down to the 

human scale. We feel sheltered, humble and proud at once. 

We are in nature, in this immeasurable form that we will 

never understand and now, in a moment of heightened 
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experience, no longer need to because we sense that we 

ourselves are part of it. 73 

 

She likes looking at shoes, not when people wear them but 

as objects whose shape is strictly defined by use and 

whose beauty transcends practical demands until they 

come full circle and say to her: “Use me, wear me.” The 

beauty of a utilitarian object is the highest form of beauty, 

she adds. 73 

 

The object and its environment: a consonance of nature and 

artificially created work that is different from the pure beauty of 

nature – and different from the pure beauty of an object. 

Architecture, the mother of the arts? 75 

 

The scene has become a lasting image in her memory. She has 

written about it. 76 

 

Beauty always appears to me in settings, in clearly delimited 

pieces of reality, object-like or in the manner of a still life or like 

a self-contained scene, composed to perfection without the least 

trace of effort or artificiality. 76 

 

Can beauty be designed and made? 78 

 

My task as a designer is difficult – by definition. It is related to 

artistry and achievement, intuition and craftsmanship. But also 

to commitment, authenticity, and a deep interest in subject 

manner. 78 
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I find something missing, a compelling expression, an 

empathy, which instantly affects me when I experience 

beauty. Before the experience, I did not realize of perhaps 

no longer knew that I missed it, but now I am persuaded by 

knowledge renewed that I will always miss it. Longing. The 

experience of beauty makes me aware of absence. What I 

experience, what touches me, entails both joy and pain. 

Painful is the experience of absence and pure bliss the 

experience of a beautiful form that has been ignited by the 

feeling of absence. In the words of writer Martin Walser: 

“The more we miss something, the more beautiful may 

become that which we have to mobilize in order to endure 

absence.” 80 

 

“Beauty is in the eye of the beholder” – this sentence comes to 

mind as I write. Does it mean that everything I experienced at 

the time was primarily the expression and the outflow of my 

state of mind, of the mood that I happened to be in at the 

moment? Did the experience ultimately have little to do with the 

square and its atmosphere? 84 

 

The magic of the real: that to me is the “alchemy” of 

transforming real substances into human sensations, of creating 

that special moment when matter, the substance and form of 

architectural space, can truly be emotionally appropriated or 

assimilated. 85 

 

Can I create that unique feeling of intensity and mod, of 

presence, well-being, rightness and beauty? 85 
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There are small and large, impressive and important 

buildings or complexes that dwarf me, that oppress me, 

that exclude or rebuff me. But there are also buildings or 

ensembles of buildings, both small ones and monumental 

ones, that make me feel good, that make me look good, that 

give me a sense of dignity and freedom, that make me want 

to stay awhile and that I enjoy using. These are the works I 

feel passion for. So when I’m working, I keep reminding 

myself that my buildings are bodies and need to be built 

accordingly: as anatomy and skin, as mass and membrane, 

as fabric, shell, velvet, silk, and glossy steel. 86 

 

Architecture is the art of space and it is the art of time as 

well – between order and freedom, between following a 

path and discovering a path of our own, wandering, 

strolling, being seduced. I give thought to careful and 

conscious staging of tension between inside and outside, 

public and intimate, and to thresholds, transitions, and 

borders. 86 

 

I have always wanted to write a book about light. I can think of 

nothing that reminds me more of eternity, says Andrzej Stasiuk 

in his book, The World Behind Dukla. 89 

 

Is it even possible to imagine things without light? 92 

 

What do we want to illuminate in our buildings, cities, and 

landscapes? How and for how long? 93 
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