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ABSTRACT 

MATERIAL STANDARD 

By 

Gage Patton Reese 

MATERIAL STANDARD is an investigation 

into dimensional and material construction standards by 

developing an intimate understanding of the standard 

4’x8’ dimension of a single engineered material, gypsum 

wallboard. The thesis seeks to uncover relationships 

between the specific performative criteria of an 

engineered material and the spatial capabilities implicit 

in its dimensional characteristics as a modular unit of 

construction. Endless possibilities exist within the physical 

manifestation, or manipulation, of those relationships 

through the exploration/exploitation of standard materials, 

their production processes, material composition, and 

installation techniques. 

The thesis has evolved through the development 

of a series of material exercises. These exercises have 

consisted of small scale ‘sample’ material studies as well as 

‘prototype’ full-scale manipulations of gypsum wallboard. 

Each experimental material study has sought to uncover, 

reveal and define possible formal logics of order inherent 

within this seemingly reserved, concealed, ubiquitous, 

standard material. 
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'ma-te-ri-al \m&-’tir-E-&l\ Middle English materiel, from Middle French & Late Latin; 
adjective Middle French, from Late Latin materialis, from Latin 

materia matter, 14th century 
1 a (1): relating to, derived from, or consisting of matter; 
especially : PHYSICAL <the material world> (2) : 
BODILY <material needs> b (1) : of or relating to matter 
rather than form <material cause> (2) : of or relating to 
the subject matter of reasoning; especially : EMPIRICAL 
<material knowledge> 2 : having real importance or great 
consequences <facts material to the investigation> 
3 a : being of a physical or worldly nature b : relating to or 
concerned with physical rather than spiritual or intellectual 
things <material progress> ma*te*ri'aMy /-E-&-IE/ adverb 
ma‘te*ri*al*ness noun 

^material noun, 1556 1 a (1): the elements, constituents, or substances of which 
something is composed or can be made (2): matter that has 
qualities which give it individuality and by which it may be 
categorized <sticky material> <explosive materials> b (1): 
something (as data) that may be worked into a more finished 
form <material for a biography> (2): something used for or 
made the object of study <material for the next semester> 

(3) : a performer’s repertoire <a comedian’s materiat> c : 
MATTER 3b d : CLOTH e : a person potentially suited to 
some pursuit <varsity material> <leadership material> 
1 a : apparatus necessary for doing or making something 
<writing materials> b : MATeriel 

material synonyms: Material, Physical, Coporeal, Phenomenal, Sensible, 
Objective mean of or belonging to actuality. MATERIAL 
implies formation out of tangible matter; used in contrast 
with spiritual or ideal it may connote the mundane, crass, 
or grasping <material values>. PHYSICAL applies to what 
is perceived directly by the senses and may contrast with 
mental, spiritual, or imaginary <the physical benefits of 
exercise>. CORPOREAL implies having the tangible qualities 
of a body such as shape, size, or resistance to force <artists 
have portrayed angels as corporeal beings>. PHENOMENAL 
applies to what is known or perceived through the senses 

rather than by intuition or rational deduction <scientists 
concerned with the phenomenal world>. SENSIBLE stresses 
the capability of readily or forcibly impressing the senses 
<the earth’s rotation is not sensible to us>. OBJECTIVE may 

stress material or independent existence apart from a subject 
perceiving it <no objective evidence of damage>. 
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‘stan-dard \’stan-d&rd\ Middle English, from Old French estandard rallying point, 
noun, standard, of Germanic origin; akin to Old English standan 

to stand and to Old English ord point — more at ODD, 12th 
century 
3 : something established by authority, custom, or general 
consent as a model or example : CRITERION 
4: something set up and established by authority as a rule for 
the measure of quantity, weight, extent, value, or quality 
5 a : the fineness and legally fixed weight of the metal used 
in coins b : the basis of value in a monetary system 
6 : a structure built for or serving as a base or support 
9 : a musical composition (as a song) that has become a part 
of the standard repertoire 

stan*dard*less adjective 

^standard, adjective, 1622 1 a : constituting or conforming to a standard especially as 

established by law or custom <standard weight> b : sound 
and usable but not of top quality <standard beef> 
2 a : regularly and widely used, available, or supplied 
<standard automobile equipment> b : well-established and 
very familiar <the standard opera> 
3 : having recognized and permanent value <a standard 
reference work> 

4: substantially uniform and well established by usage in the 
speech and writing of the educated and widely recognized 
as acceptable 

standard synonyms: STANDARD, CRITERION, GAUGE, YARDSTICK, 
TOUCHSTONE mean a means of determining what a 

thing should be. STANDARD applies to any definite rule, 
principle, or measure established by authority <standards 
of behavior>. CRITERION may apply to anything used as 

a test of quality whether formulated as a rule or principle 
or not <questioned the critic’s criteria for excellencO. 
GAUGE applies to a means oftesting a particular dimension 
(as thickness, depth, diameter) or figuratively a particular 
quality or aspect <polls as a gauge ofvoter dissatisfaction>. 
YARDSTICK is an informal substitute for CRITERION 

that suggests quantity more often than quality <housing 
construction as di yardstick of economic growth>. 
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Characteristics and Definition of a Standard 

The term ‘standard’ refers to a special kind of thing, 
or its representation, which is distinguished by certain 
invariable characteristics. The thing may be an object, an 

operation, or a unit of measure, and may be represented by 
a written specification or a symbol. But in every case, the 
standard can be recognized by particular features. 

A standard has identity. It stands out. It is unique of 
its kind, distinctive, and conspicuous. It has a definiteness 
which enables it to be recognized. Its distinguishing marks 
remain constant, and so help recognition. 

A standard has authority. It is a thing which people 
stand by. It commands moral, and sometimes legal, support. 
When accepted, action accords with its limitations, and so it 
is authoritative. 

A standard has value. A thing is up to standard. 
It has a level of excellence or quality. It sets a level of 
adequacy and serves as a criterion or measure. It has a 

prescribed value, which may, in turn, be used as a basis for 
evaluation. 

A standard has meaning. It stands for something. 
It has representative value. When we understand it, that is 
to say, literally, when we stand beneath it or acknowledge 
it, we recognize what it stands for, what it represents or 
means. 

A standard may, therefore, be defined as any single 
thing fixed by authority or agreement to serve as a level of 
excellence or as a symbol. 
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MATERIAL STANDARD 

Patkau Architects have developed their practice 

around what they term, “Found Potential”, a way of 

finding the “particular within the general” by methods of 

“differentiation”. For the Patkau’s the “potential” of a 

project or a building assembly is “found” in seeking out what 

is “particular” to the project by defining its place within and 

relationships to larger more general homogeneous systems of 

the built environment. Whether these are cultural, material, 

contextual, or historical the idea of the general is constant 

and ubiquitous. In order to understand our place within the 

general, local conditions or moments of specificity must be 

revealed in hopes ofdefining place and uncovering meaning, 

both old and new. John Patkau states: 

To a certain extent that differentiation 

has been the defining mechanism in our work is 
very much as a response to circumstance - the 
circumstance of living and practicing in North 
America, and especially the western frontier of 
North America, at this particular moment in 
history. 

To understand why this is so I would like 
to suggest that one of the important ways that a 

people or a culture defines itself, that is to say 

creates meaning, has to do with the interaction 
of the general and the particular - a necessary 

interaction which establishes associations which 

allow us to make sense of both. As an extreme 

condition generality in the absence of particularity 
renders a culture empty, entirely banal, where any 

residual structure or order is essentially trivial. 
At the same time particularity in the absence 
of generality, as an extreme condition, reduces 
a culture to chaos. It is only by defining our 

generality in the context of particularity, and our 
particularity in the context of generality that we 

establish who we are in the world. 
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.XOOtil33HS 

In looking at our particular moment in history the 

developer driven residential environment is characterized 

by the most general and unparticular of building types. 

Architectures materiality was abstracted or concealed by 

the modem movements need for seamless surface, “...the 

primacy of surface results in the concealing ofthe particular 

qualities of its constituent materials.”'. One could say 

that the materials and techniques of modem residential 

constmction have been reduced to three main components: 

platform framing, engineered wood sheathing, and gypsum 

board or drywall cladding. The combination of the 2x4 

frame, 4x8 wood sheathing and 4x8 sheets of drywall 

constitute the most flexible, adaptable and economical 

building system ever created. Sheila Kennedy states: 

The 2x4 allows indiscriminate and 

interchangeable uses: used vertically, it 
supports point or uniform structural loads; used 
horizontally, as strapping it resists loads in shear; 
used as blocking, it provides miscellaneous support 
in any orientation wherever it is needed. These 
cheap sticks are endearingly American: incredibly 
redundant, yet oddly democratic. 
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Yet, in the strictly economic view of the American builder 

the potential and flexibility of standard components, their 

inherent material properties and their interdependence upon 

one another are more often than not, used in extremely 

“general” ways leading to an absence of “particularity”. 

Within this hollow wall construction system exists great 

freedom to uncover and create new relationships between 

the standard units of construction, building systems, and 

building materials. 

A brief history of American building practices and 

parallel material developments begins with the English, and 

later American Colonial development of building frames. 

These ultimately led to balloon framing and eventually 

platform framing. Replacing earthen material and later 

lathe and plaster, the first plywood patent came in 1865 and 

the first patent for drywall in 1894. Both became staple 

building materials by the 1930’s with major improvements 

coming in the years of World War II. Following the war 

production by wartime technologies and industries already 

in place coupled with the demand for housing by returning 
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servicemen and the need to quickly and economically 

rebuild vast amounts of war ridden cities and towns 

throughout Central and Eastern European countries lead to 

the mechanized production of 4’x8’ construction materials. 

The following years would see a substantial increase in the 

use of these materials. 

A resultant spatial characteristic of modem interior 

space can be observed in the 8’ ceiling height. The origins of 

this can be traced to the military need for and development 

of quickly assembled buildings during World War II. 

The vmit or module of 4’x8’ is derived from the need for 

a building system that utilizes unskilled labor and the 

condition that one sheet be able to be carried by a single 

laborer. This anthropomorphic requirement continues to 

shape our spatial environment by defining and tracing the 

act of construction in terms of its relation to the human 

body. Additionally, in order for returning servicemen to 

receive government issued home or construction loans a 

standardization of building practices was established to 

ensure and control the quality of construction as a condition 
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of the loans. This requirement for standardization and quality also affected the industries 

and companies that supplied building materials by establishing minimum requirements 

for performance, and installation procedures that created an economy of time and ease of 

application by coinciding with framing practices, principally the spacing of members at 

16” or 24” on center. 4’x8’ or 48”x96” sheet materials conveniently coincided with these 

framing principles and allowed great speed and ease of attaching to the frame. 

. These factors in combination with an economic system based on competitive 

market forces have lead to an increasingly systematic building industry consisting 

of standardized components, practices and material applications. However, this 

standardization and a culture predominantly obsessed with the value of the bottom line 

has also enabled a built environment that is overwhelmingly ‘general’ as in the Patkau’s 

interpretation. This dominant generality has in turn become the ubiquitous uninteresting 

nature of North American building practices. 
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In contrast to the commercialization and standardization of building many 

architects have developed their practice by rejecting the concept of the ‘ideal’ and replaced 

it with a preoccupation with the notion of the ‘real’ and its ability to communicate through 

its materiality, craft, assembly and complex readings of heterogeneity. Through the 

process of differentiation these designers unfold and reveal the raw multi-layered nature of 

construction by exploiting and exploring new concepts of order, surface, and form. This 

way, of working transforms the ideal into multiple and complex outcomes and establishes 

new relationships, perspectives and foundations for criticism. 

This type of work includes the early works of Frank O. Ghery that exposed and 

valued the aesthetic of construction, and the site driven projects of Enric Miralles and 

Carme Pinos, as well as the complex constructions of Morphosis, and the Patkau’s, “found 

potential through differentiation”. These architects mine the latent possibilities in the 

poetic artistry of construction, local site conditions, programmatic requirements, materials 

and cultural circumstance to bring out and reveal the architectonic work as a complex, 

genuine object, “...the possibility of reconstructing the architectonic object.”^. This 

challenges architecture as a mere unity of program and form, and in the process questions 

and reinterprets typologies and the institutions they belong to. An example of this type 

of commentary applies to Ghery’s experiments on his own home, “His message of the 

transformation of trivial normality into extravagant complexity forms the basis of, and 

opens up, new perspectives.”'’. “Decompostion, perforation, and destruction of the closed 



14 

box, with which modernism began, was overcome through a process of transformation 

in which the fragments of new components and recycled remnants have been welded 

into a new syntax.”^. Ghery’s use of cheap industrial materials not typical to residential 

construction simultaneously questions and reformulates the typology of the bungalow. 

Using Chain link and zinc corrugated metal reinterprets the materials themselves. Through 

a materials use it has the possibility to shed its singular reading of specific intention / 

specific application and become the basis for the expansion of new ideas and possibilities 

for architecture. 

This type of work and its methodology is deeply embedded in process. For these 

architects, the complexity and intense physical nature of their architectural projects is 

mirrored and manifested in their methods of working. The rigor of the process is carried 

through and reflected in the rigor of the finished work. Whether it is drawing, collage, 

physical model, or developed in 3-Dimensional computer space the visual characteristics 
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of the process and the relationships created or uncovered 

between the individual pieces and the resolution of the 

whole all have “a constructive urge common to both 

separation and unification”."*. The apparent fragmented 

quality of these works is however, a coherent language 

common to its entirety. The differentiation of individual 

parts and the expression of construction is the unifying 

element. A common building material may be manipulated 

or transformed yet it belongs to the architecture because it 

is part of a system that other materials and units of materials 

belong to. The interesting value of this is that the rules 

of this common system unify the constituent pieces yet 

produce infinite outcomes. This is how multiple readings of 

things become possible. 

In contrast to a fragmentary language of design, 

works of some minimal sculpture also express this quality 

of being “common to both unification and separation”. 

What is revealed through observation is the recognition 

of individual elements that retain their individual identity 

as a part within a whole, but concurrently fail to separate 
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the dominant singularity of the whole of which they comprise. Specific works of Donald 

Judd and Carl Andre exemplify this notion. Particularly Andre’s sculptures consisting of 

stacked wooden blocks form an example of this concept. The fascination with Andre’s 

work pertains to the arrangement of what can be called ‘units’ in this case blocks of wood. 

Their arrangement within these works is the determining factor in the resultant form of the 

sculpture. Often the ‘units’ or blocks are left unaltered, but occasionally they are altered 

systematically and when compounded, produce alternate forms. Unlike these minimal 

sculptures and the architectural work mentioned above most construction practices and 

building materials strive to create a seamless appearance and conceal themselves and the 

systems they belong to rather than reveal themselves. 

An architectural example of a material revealing itself and its construction system 

through the compounded arrangement of building units can be found in several projects of 

the Boston based firm Office dA. Specifically their use of brick to produce dynamic forms 



17 

again, is the notion that the use of a common, familiar building material can be re-invented 

and revealed through an intimate understanding of its material properties, its subsequent 

construction system and a pragmatic exploration of those properties and systems. By 

investigating the qualities inherent in building products, their uses, standard sizes and 

performance, the design process becomes an operational and pragmatic process. A specific 

set of operations produces a specific set of results. 

op'era-tion \”a-p&-’rA-sh&n\ noun 
1 : performance of a practical work or of something involving the practical application of 
principles or processes 
2 a : an exertion of power or influence <the operation of a drug> b : the quality or state of 
being functional or operative <the plant is now in operation> c : a method or manner of 
functioning <a machine of very simple operatiori> 
3 : EFFICACY, POTENCY - archaic except in legal usage 
5 : any of various mathematical or logical processes (as addition) of deriving one entity 
from others according to a rule 
8 : a single step performed by a computer in the execution of a program 

prag-maUism ‘prag-m&-’'ti-z&m noun 

1 : a practical approach to problems and affairs 
a2 : straightforward practical way of thinking about things or dealing with problems, 

concerned with results rather than with theories and principles 
3 : an American movement in philosophy marked by the doctrines that the meaning of 
conceptions is to be sought in their practical bearings, that the function ofthought is to guide 
action, and that truth is preeminently to be tested by the practical consequences of belief 
prag-ma-tist /-m&-tist/ adjective or noun prag'maTis'tic /”prag-m&-’tis-tik/ adj 

In this case the rules for the set of operations are inherent within the material composition 

of brick, the possibilities for arrangement of modular units and masonry construction 

techniques of bonding, grouting and ties to structural members. 
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Many architects have taken the idea of material research as an integral component 

of their practice. Not only do these designers have an interest in the development and use 

of new materials and technologies but they also have an interest in the discovery of new 

applications and possibilities for common building materials. For instance, plywood has 

changed very little in its production processes and material composition from its initial 

invention, yet the uses and possibilities for plywood have continued to develop from World 

War II. Charles and Ray Fames developed several items for the U.S. Military including 

leg splints constructed by understanding plywood and its specific material properties that 

allowed it to be formed and shaped to support a part of the human anatomy. Plywood also 

became used in the production of airplane components due to its relationship of strength 

to weight and its ability to be formed into aerodynamic shapes. This type of atypical 

application of a building material allows for new perspectives and honors the intelligence 

of its composition, production and application and transforms it into new frameworks of 

construction and utility. 
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This vigor in material research and an interest in 

building standards has resurfaced in the recent past due 

asto architects such Sheila Kennedy and Frano Violich. 

Their firm Kennedy and Violich Architecture, “...find new 

ways of creating moments of strangeness and beauty by 

deforming and misusing ordinary materials, a process that 

results in the invention of new uses, forms, and aesthetics 

for “standard” materials”^ For them materials and standards 

are contextually cultural, and idealized: 

Material research is inevitably forma 

of investigation into a cnltnre of production. 
Industrial building materials are never really 
anonymous: as manufactured commodities, they 
are the products of particular social, political and 
economic contexts To understand a building 
material at this level, it is necessary to become 
familiar with its physical characteristics and the 
associations inherent in its cultural history - with 
the ways in which a material is used, perceived, 
and remembered within the larger contexts of its 
production. 

Sheet, roll and stick materials, once 

considered to be ‘impure’ because they were not 
naturally generated or configured, now possess an 

almost immutable, ‘pure’ status as idealized form 
types. The standardized dimensions and functional 
specifications of industrially manufactured 
building materials appear to be an unavoidable 

presence, a true constant, in architecture. 
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Kennedy and Violich’s work has engaged the cavity wall as a latent site for the 

unification of building system technologies, cladding and structure into combinative 

constructions of function and surface. F or them the abandonment of solid wall construction 

allows for the development of surface and new juxtapositions of skin and structure. 

The material qualities of contemporary surfaces that are the most intriguing 
are precisely those that are the most unstable, that put into question the singularity of 
material properties and the absoluteness of material definitions. 

They have particularly had a deep interest in drywall as a building material and as a 

product. Their work and research on drywall has looked to intervene in the production and 

manufacturing process as a way of incorporating and combining existing infrastructures 

and new “ingredients” into the composition of the cladding material. Their experiments 

include mixing new plasters that become reflective, and mixing iron and steel filings with 

gypsum plaster in order to make it magnetic, drywall that can conduct electricity or become 

transluscent. 
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New processes of production, allow 
design to be understood as ‘property’ engineering 
- the selective recombination of different material 

properties, cultural associations and affects, the 
creation of material values and the identification of 
new programmes or markets for these materials. 

An example of their work’s interest in building 

materials is in an installation at the San Francisco Museum 

of Modem Art for the exhibition entitled Fabrications. 

and Violich, “emphasized the skinlike nature of 

white gallery walls by turning drywall, which is usually 

polite backdrop for art, into a sensuous sculptural 

aterial”. The installation utilized typical constmction and 

nish techniques yet reformulated its typical association as 

mute material into an expressive revealing of its material 

omposition, and potential for alternative uses. 

Kennedy and Violich’s work and diverse ideas 

n standard materials and construction, and drywall 

pecifically, have provided a conceptual influence and 

aterial inspiration for the thesis Material Standard. 

The conceptual introductory research and it’s 
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connection to the process and development of the standard / unit / material manipulations 

of the thesis can be summarized by Sheila Kennedy in her essay, “Material Presence: The 

Return of the Real”: 

The loss of the whole is offset by the standard dimensions and compositional 
logics of the part The strategies of the part, the array and the pattern, create a play 
that informs the material affects of atmosphere in architecture. 

Today, materials, building components and even programmes arrive 
preformed as ‘products’ to the site or to the imagination. The role of the architect 
is not so much to form these entities, as it is to deform them from their standard 

applications and invent for them new definitions and uses. Such new uses are, in fact, 
both a ‘misuse’ of the material and a radical demonstration of its fullest use. 

Associations according to a material and its standardized designated use can 
become the means to different ends. 

The thesis Material Standard / Standard Material, supposes the given seamless 

concealed nature of the most standardized building material in America, gypsum 

wallboard, as the site, the context, and ultimately the architectural project by exploring 

material relationships of 4’x8’ units of drywall. 
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Material Standard is an investigation into dimensional and material construction 

standards by developing an understanding of the standard 4’x8’ dimension of a single 

engineered material, gypsum wallboard. The thesis seeks to uncover relationships between 

the specific performative criteria of an engineered material and the spatial capabilities 

implicit in its dimensional characteristics as a modular unit of construction. Endless 

possibilities exist within the physical manifestation, or manipulation, of those relationships 

through the exploration/exploitation of 4’x8’ gypsum wallboard, its production processes, 

material composition, and installation techniques. 

The thesis has evolved through the development of a series of material exercises. 

These exercises have consisted of small scale ‘sample’ material studies as well as 

‘prototype’ full-scale manipulations of gypsum wallboard. Each experimental material 

study has sought to uncover and define possible formal logics of order inherent within this 

seemingly reserved and concealed, ubiquitous, standard material. 

By understanding and exhausting the limits of a common base material, materials 

then provide an opportunity for more, operational design processes. New interpretations of 

surface, utility, and space can ultimately begin to re-interpret the design process through 

diverse implementations of common materials. 

Choosing gypsum wallboard as the primary material of investigation has led to the 

recognition of its different performances, applications, sizes and secondary materials of 

assemblage such as tapes, joint compounds, beads, finishes, repair meshes and screens, as 

well as the tools and techniques used in its installation. These other materials, primarily 

tapes and Joint compounds, complete the construction system and thus provide further 

openness inviting greater possibilities for shaping gypsum board. 

Alongside these material experiments a study of the gypsum industry in the United 

States including drywall production and manufacturing has been documented as a means 

of understanding the influence and scope of an entire industry derivative of a single 

material. 
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4x8 Exercises 

As mentioned before the practices of 
'modem construction often conceal materials, 
especially gypsum board, within the various 
layers of construction. However, the 
sovereign 4x8 dimension can be found in the 
built environment without great difficulty. 
Occasionally it reveals itself through 
utilitarian means as a pin up or message 

board, a table, an acoustic panel, or even a 
void opening. 

These examples are an indication 
of how embedded certain aspects of our 
environment become due to standardization 

ind mass production. So much so that often 
hey go unnoticed and even difficult to see 

he value of once revealed. Innovation has 

ecome common place, common place 
ecomes general, general becomes dominant 
nd dominant becomes invisible. 
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4x8 Fagade Organization 

Rice University’s Geology building tells another 
story of the dominance of the 4x8 dimension. All four 
facades are seemingly derived from a 4’x8’ organizational 
grid. This grid organizes all other building units of the 
ground floor, column spacing, window mullions, door 
openings, display cases, light fixture spacing. The brick 
inlay of the exterior walkway that surrounds the ground 
level are spaced to meet at columns 16’ apart on center, 
and organize 2’ stone pavers that meet equally at 4’ spaced 
structural mullions that hold up 4’x8’ sheets of granite. 

Working with standardization can be a time saving 
and economical way to design. 
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Standard Units of Measure 

“To measure, is to compare one dimension with another. All comparisons are relative. 
There is no limit to the number of possible things which may serve as a basis for 
measurement, and no apparent way of deciding which thing is to be used for measuring. 
We have to agree on a single thing: a unit of measure. A standard unit of measure eases 

communication, lessens mistakes, and avoids otherwise unnecessary calculation.” 
Standard Building Components 

‘The Principal characteristic of building components that has been standardized is that 
of size. But although many of these products are made to standard sizes, the majority 
are manufactured in an excessive variety of sizes, and, above all, the sizes are unrelated 
to one another and to the building as a whole. Not only are they unco-ordinated, but 
the sizing is such that buildings cannot be assembled on site without cutting, fitting, 
modification of the parts and the provision of sp)ecial jointing details. ” 

The sizes of building components are made up of many materials of many sizes 
yet they work together as a system. A common construction system is 2x4’s spaced 16” 
and 24” on center and 4’x8’ sheets attached to the frame. A 2x4 board interacts with a 4x8 

sheet. To measure is to compare. The materials have little in common as they are both 
designed to perform specific tasks that the other one does not. What then do these two sets 
of dimensions have in common? Primarily mathematical commonalities arise to make up 

a set of relations where the dimensions of a 2x4 intersect or overlap those of a 4x8 sheet 
of material. 

The common overlaps and possible configurations of 2x4 stacking become 
almost infinite within this incredibly restricted system. Restrictions then provide clearly 
defined rules from which to create classifiable and comparable experiments. The 16” O.C. 
system that framing and sheathing adhere to, is infinitely flexible, and capable of producing 
any form. 
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2x4 Nominal Dimension = 2"x4" 
2x4 Actual Dimension = 1.5"x3.5" 

4' Stacking 

32(1.5") 13(3.5')+2.5" 

10.5" Common Stacking 
8' stacking Dimension 
64(1.5") 27(3.5")+1.5" 

Dimension 

4'x8' Standard Sheet Size 

1/4" 
3/8" 
1/2" 
5/8" 
3/4" 

4'x8' Sheet 24" On Center Spacing 

16" On Center Spacing 10.5" Common Stacking 
Dimension 
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4' Stacking 

8' Stacking 

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllill 
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

4' Stacking 

4'x8' Sheet 

24" On Center Spacing T 

16" On Center Spacing 

10.5" Common Stacking 
Dimension 
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Relationship Matrix of 2x4 actual dimension, 
4'x8' standard sheet material, and common 

construction stud spacing. 
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4’x8’ Standard Sheet Size 

1.5” 4’ Stacking 

1.5” 8’ Stacking 

3.5” 4’ Stacking 

3.5” 8’ Stacking 
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Material Experiments 

The main emphasis of the thesis has been to learn about a material by actually 

working with it and finding or uncovering its characteristics and capabilities by pragmatic 

experimentation. A strong desire existed to move past the limitations of representation or 

ideas communicated through computer drawings and or ‘pin-ups’. What then is one to 

do? It became an interesting process to find ideas through the dismantling or destruction 

of standard ideas and practices within the discipline of architecture. Everything is suspect. 

Question everything, even the base fundamentals of simple construction. Foundation, 

frame, sheathing, finishes? Question how it is put together, its form, its materiality, its use 

and the relationships they create with each other. Learn how to manipulate what is already 

there and given. 

The first experimentations were an outgrowth of a fascination with standard sized 

sheet materials. A great deal of scale modeling was the primary tool in figuring out how 
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to work and manipulate 4’x8’ sheets within a system. That system being the 16” O.C. and 

24” O.C. spacing of framing members and their relationship to 4’ and 8’ that was found 

through the previous stacking exercises. Following the stacking exercise was a period 

of scale modeling that dealt with a 4’x8’ framed wall and a 4’x8’ sheet applied to it in as 

many different forms as possible. The sheet could be cut to weave in and out of each stud, 

or fold back into the frame to reveal the frame, or to fold up and out protruding into space, 

and peeling off of the frame onto the floor. This further developed the framing and sheet 

system which essentially became a 16” grid that was laid out on each model sheet and then 

an operation would be performed on the sheet; it would be cut, scored, folded, stacked, 

or bent and so on. The combination of the operation and the sheet would produce certain 

forms, formations or de-formations that in one way or another fit into certain categories 

types or families based upon the operation performed. Folding produced one family, 

stacking another and so on. 

The next step was to try and produce these forms at full scale with ‘real’ material. 

After identifying an impossible number of materials that come in the standard 4’x8’ 

dimension drywall was decided upon as the single material to explore. It was chosen 

specifically for its low cost, workability and its status as a base given or extremely common 

material. In moving to an actual building material a survey of techniques, supplementary 

materials, and tools was necessary to understand the means by which a specific material is 

manipulated. 

The following experiments were the first instances of being able to see what 

common tools and techniques were capable of producing within the restrictions of an 

operational system. Simply explained; What can be made from drywall, joint compound, 

drywall tape, a utility knife and taping knives. 
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Folding 
Typically drywall is scored on one side and snapped in order to form an angle 

or turn a comer. The paper surface on the un-cut side holds the sheet together while the 
angle is formed exposing the gypsum core, which is then covered with bead and mud. 

The first sheet attempted to become self-supporting by folding it at the comers to 
form a base and at the middle to position its center of mass perpendicular to the ground 
plane to prevent it from tipping over. 

The sheet did not stand on its own. The thick 5/8” board proved to be too heavy 
for the mud to maintain its shape and began to crack and break. The materials weakness 
in tension became obvious, as it did not withstand its own weight. This realization lead to 
became important in the construction of almost every piece after. Gravity and the materials 
own weight were difficult conditions to deal with. 
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Kerf-Cutting 
Kerf cutting is a term that refers to a cut or the width of a cut by a saw or a cutting 

tool. It is used in construction and building to allow a material to bend to a desired radius 
by cutting consecutive cuts at a depth that only penetrates one face of the material. The 
cuts create a thinness across the cut area of the material and it is then bent perpendicular to 
the direction of the cut grooves producing a smooth bent surface on the other side. 
In drywall construction kerf cutting is used to make a bend with a radius to small to be 
achieved by its sheet size or soaking the drywall with moisture and forming it to the desired 
curve. 

The kerf cut piece sought to make the drywall sheet stand by manipulating its flatness into 
a curved free form. The kerfing was done on both sides in the form of a tall triangle with 
all of the cuts originating from a single point of the long side of the sheet and radiating out 
from this point across the sheet and spreading out to 32” on the opposite side of the sheet. 
When stood up and bent the cuts produced two conical shapes, one bending one way and 
one bending the other and one standing on its base and one standing on its point. 

This experiment was key in opening up a great deal of potential for different forms 
and was successful in transforming the material into an ‘object’ that had its own reading of 
materiality that somehow did not seem to be like drywall nor did it seem to be in any way 

derived from flatness. The 4’x8’ module or unit and the 16” grid were capable of almost 
any form. 
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Laminating 
Prior to some scientific advances in drywall it was common for several layers, often 

as many as three, to be used to obtain greater fire protection. The drywall of today is able to 
achieve the same rating with only one 5/8” type X sheet of drywall. Part of this is attributed 
to advancements in the paper surface. Each side of the gyp board sheet is different paper. 
The front is designed to better receive and adhere to the joint compound and plaster. 

This laminating experiment was an attempt to laminate two sheets of drywall 
together using joint compound and tape. A smaller experiment of this was successful in 
laminating two flat pieces of drywall finish side to finish side as well as finish side to back 
side. These were flat and small but seemed to work fairly well. The curved lamination 
was roughly formed into the shape of a chair in hopes of its strength doubling and being 
able to support a greater deal of weight and pressure. However its own weight and poor 
adherence of compound to the laminated surface caused the piece to sag and break with 
minimal pressure to its curved surface. Laminating was not a technique worthy of further 
interest. 
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Taping 
Seeking out supplemental tools of drywall included a variety of tapes used in 

finishing. Mainly three types: a typical paper tape, a paper tape with two steel reinforcing 
strips allowing it to be folded into a right angle, and a self adhesive glass fiber mesh. 

The mesh became the most used because of its net like nature allowed for a more 

integrated bond with the joint compound. It was used as the first layer of tape on all final 
pieces. This tape could also be woven into a fabric and laid onto a form and mudded 
and dried and the form removed leaving a thin plastered shape similar to the process of 
fiberglass. The steel reinforced tape was interesting in its capability to be bent and maintain 
shape. Several strips could be laminated together to form a small sheet and then bent to 
form to specific shapes like a thin sheet of metal could. Folded it forms a strong durable 
edge that added tensile strength to certain shapes. 
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Beam 

By scoring and snapping on alternating sides of a sheet the drywall can be folded 
in a ‘flip-flop’ manner and ‘compressed’ into solid stacked forms with a high level of 
compressive strength. If mud is applied to alternate surfaces the stack becomes glued 
together and is almost homogeneous and monolithic. There is an interesting quality to 
the large stacks of packaged drywall at building supply stores that convey a compressive 
solidity and massive weight. This idea of compression influenced several final pieces. 

Subtraction 

The gypsum core of drywall is in a 

sense poured onto a surface of paper and 
then wrapped leaving it trapped inside and 
as it hardens and is eventually cut to size. 
By removing sections of the hardened core 

or subtracting it from the sheet a void is 
left that allows for a hidden concealed joint 
underneath a thin layer of paper. 
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Gypsum Board Research 

Gypsum board is a panel formed by enveloping 

gypsum in a continuous sheet of paper. Gypsum board was 

first patented in Pamrapoe New Jersey 1894 by Augustine 

Sackett. It came in dimensions of 32”x36” and consisted of 

6 layers of paper separating 5 layers of gypsum plaster. It 

came in thicknesses of 1/4” and 1/2”. 

In 1898 the Sackett Wall Board Company introduced 

Sackett Board which was 4 pieces of felt paper separating 

3 layers of gypsum plaster. Despite its ability to deliver a 

hard finish surfaces Sackett board was mainly used as an 

underlayment for plaster. 

In 1907 Stephen Kelley created the Sampson Plaster 

Board Company and soon patented a process that produced 

32”x36”, two-ply boards consisting of chip paper rather 

than felt paper. 

The United States Gypsum Company entered the 

gypsum board industry by acquiring the Sackett Wall Board 

Company and the Samson Plaster Board Company in 1909. 

The United States Gypsum Company then took over the 

Lockwood Paper Company and was able to manufacture 

its own paper. The process of making plaster wall board 

with folded paper edges was soon developed by Clarence 

Utzman a company engineer. 

In 1916 John and Joseph Schumacher developed a 

technique for manufacturing long boards faced with paper 

that was sized to retard permeation. The boards were 3/8” 
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thick and 48” wide and were stacked and uniformly cut. 

Because of its low eost due to standardization and 

its fire resistance gypsum board began to replace wood-

fiber boards and metal lathe for plaster backing in military 

barracks in World War I. 

From 1920 to 1925 several new gypsum building 

products were introduced. Sheetrock wallboard, sheetrock 

tile board. Rock lath, and Gyp-lap sheathing all influenced 

the speed and cost of construction. 

World War II brought a huge demand for drywall 

due to its use in low cost housing and the restrietion of 

certain materials such as wood and metal during wartime. 

Its wide use in World War II continued after the war as 

housing demands soared. 

In the late 1920’s experimentation with various 

ingredients, aggregates, air bubbles and fillers led to a 

lighter weight wallboard. 

Following these developments were advances in 

the surface of drywall. Heavy felt paper was replaced 

by a thinner multi-ply less permeable paper made from 

recycled newspaper. In 1937 wood veneer finishes became 

a regular option. This was followed by decorative colored 

surfaces, vapor retardants, water-resistant, and foil backed 

insulating layers in the 1940’s. By the 1950’s drywall had 

been developed with vinyl coverings requiring no additional 

decoration. 

Gypsum wallboard had always been known for its 
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fire resistant qualities, but in the 1940’s experimentation with additives including asbestos 

fibers, mineral wood, glass wool, and fiberglass strands, enabled builders to construct fire 

resistant wall systems without multiple layers of drywall. 

In 1946 Certain-Teed Products introduced its first 1/2” fire rated wallboard. The 

same company furthered their product leading to it’s 5/8” Bestwall Firestop, which 

contained small amounts of glass fibers and vermiculite which helped maintain shape and 

strength of the gypsum core during the manufacturing process when the chemically bound 

water is removed by extreme heat. 

Manufacturing Process 

Gypsum is a mineral ofcalcium sulfate combined with water and is naturally rocky 

and grayish white in color. 90% of the worldwide amount of mined gypsum is used in the 

building industry. 

The Manufacturing process begins with the crushing of the quarried gypsum into 

a fine powder. The powder is then added to a calcining kettle, which rotates and applies 

heat at 340-350 degrees Fahrenheit causing 3/4 of its chemically bound water content to 

evaporate. 

From the kettle the gypsum goes to a mixing chamber where it is mixed with starch 

and retarder and fed to a 4 foot wide cupped conveyor belt that runs through reservoirs of 

water, where the mixture absorbs enough water to form a slurry, or a thin, watery mixture 

of fine gypsum particles. The slurry is then fed into a wet mixer. 
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Type of Edge 

From the mixer the plaster is then poured onto a 

continuous extended piece of paper on a forming table, 

covered by a top paper and drawn through a series of rollers. 

Heaters are used along the line to form the plaster edges 

before the paper edges are scored and folded over. 

The calcined gypsum begins to set as it moves to an 

automatic cutter. Once cut and partially set the boards are 

conveyed to the dryer for final curing. After it has dried the 

sheets are typically twin mounted, laid face or finish side to 

finish side, in order to preserve the face to receive the plaster 

and to not damage the compressed edges. 

Uses and Methods of Installation 

Gypsum board was appealing to builders because 

there was not a long period of waiting as was the case with 

the traditional layering and drying ofwet plaster. It also was 

a cheap and fireproof material that was easy to find and use. 

There have been two basic methods of installing drywall. It 

can be ‘hung’ either vertically or horizontally and attached 

directly to the framing studs with drywall screws or nails 

How Oypsum Wallboard is Made 
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spaced about every 4” and driven just under the surface. Framing members should be 

spaced at 16” on center. Ceilings are done prior to walls. The long dimension of the sheet 

of drywall should run 90 degrees to the ceiling joists and the joints should be staggered 

much like plywood floor decking. When applying sheets horizontally sheets should be 

hung from the ceiling first. 

Finishing of the joints is common to all types of drywall installation. Joint 

compound or gypsum plaster is spread over the joint filling the joint and then tape, which 

can be made of paper, paper and reinforced with steel strips or self adhering glass fiber 

mesh is pressed onto the compound and smoothed with a special wide knife. The tape 

is then covered with a thin coat of compound, allowed to dry and then sanded smooth. 

Comers are similar to joints but require steel reinforced tape for inside comers and metal 

bead nailed in place to protect outside comers. 
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Gypsum board is a sheet material used for covering walls or as lath. It 
consists of a ©psum core surfaced and ed^ed to satisfy specific 
performance, location, application, and appearance nequirements. It has 
yxd fire resistance and dimensional staMity. In addition, its relatively 
large sheet size makes it an economical material to install. Gypsum 
wallboard Is often referred to as drywall because of Its low moisture 
content, and little or no water is used in its application to interior walls 
or ceilings. Gheetnock is a trademark fora brand of gypsum board. 

Gypsum board may have different edge conditions. Base or Intermediate 
boards in multilayer construction may have square or tongue-and-groove 
edges. Finished boards may have square or beveled edges. Most 
commonly, however, gypsum board has a tapered edge. The tapered edge 
allows thejointstobetapedandfilledtopraduce strong, invisible seams. 
Gypsum board thus can form smooth surfaces that are monolithic in 
appearance ard that can be finished I7 painting or applying a paper, vinyl, 
or fabric wall covering. 

kegulor Wollboard 
■ Tapered edge 
• 4'(1220) wide. 6'to 16'(2440 to 4B75) long 
• V/ (6) board is used as the base layer in sound-control wals: ’/»" (10) 

board Is used In multilayer construction, and for remodeling projects: 
'/2'and’/e'(13and 16) boards are for single layer construction. 

Cortboord 
• Square or tongue-and-groove edge 
• r (25) thick 
• 2’(610) wide. 4'to 16'(1220 to 4875) long 
■ Used to line elevator shafts, stairways, and mechanical chases, 

and as a base in solid gypsum partitions 

Fol-fiacked Bootd 
■ Square or tapered edge 
• Vj'.'/j'.V (10.13.16) thick 
• 4'(1220) wide, 8'to 16'(2440 to 4875) long 
• Aluminum-foil backing serves as a vapor retarder and as a 

reflective thermal insulator when the fod faces a (19) 
minimum dead air space. 

Woter-Resisfont Board 
■ Tapered edge 
• 72‘.V(15,16)thick 
• 4'(1220) wide. 8'to 1? (2440 to3660) long 
■ Used as a base for ceramic or other nonabsorbent tile 

in high-moisture areas 

! 

Type-X Bootd 
■ Tapered or rounded edge 
• V2’.Vj*(13.16)thick 
• 4'(1220) wide. 8'to 16'(2440 to 4875) long 
■ Core has glass fibers and other additives to increase its 

fire-resistance; available with foil backing. 

Ptefinhlwd Board 
■ Square edge 
• V(») thick 
• 4'(1220) wide, 8'(2440) long 
• Vinyl or printed paper surface in various colors, patterns, 

and textures 

Bocking Bootd 
■ Square or tongue-and-groove edge 
• V.'/2'.V(10.13.16)thick 
• 4'(1220) wide. 8'(2440) long 
■ Used as the base layer In a multilayer assembly for Increased rigidity, 

sound insulation, and fire resistance, available with tegular or Type-X 
cores, or with foil backing 

Sheolhing Bootd 
■ Square or tongue-ard-groove edge 
• 72‘.V(15.16)thick 
• 2 or 4'(610 or 1220) wide. 8'to W (2438 to 3048) long 
■ Has a fire-resistant core and faced with a waterrepellent paper for 

use as exterior sheathing: available with regular or Type X-cores 

CSI 092S0 Gypsum Board 

https://10.13.16
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H (D.10 GYPSUM BOARD APPLICATION 

Exterior and Wow-gtade masonry or concrete 
walls require furrinq before the application of 
qypsum board to ehminate the capillary 
transfer of water and to minimize 

Masonry or Concrito Roso 
Cypsum boardmaybeappliedto above-qrade 
masonry or concrete walls whose surfaces are 

dry, smooth, even, and free of oil or other 
partinq materials. 

SludWoH lost 

Gypsum board may be fastened directly to wood Wood or metal furrinq is required when: 
■or metal stud framinq that is structurally sound The frame or masonry base is not 

and riqid enouqh to prevent bucklinq or crackinq sufficiently flat and even. 
•of the qypsuffl boanl. the face of the frame The framinq supports are spaced too far apart. 
■should form a flat and even plane. Additional space hrr thermal or acoustic 

insulation Is desired. 
*Horizontal application is preferred for qreater The use of resilient furrinq channels Is 

stiffness if it results in fewerjoints. Butt-end needed to improve the acoustic performance 
joints, which should be kept to a minimum, must of the assembly. 
fall over a support. 

- Gypsum board can be bentand attached to a 

curvinq line of studs. The maximum betklinq 
radius is as follows: 

Board Thickness lengthwise By Width 
'//(6) 5'-O'(1525) 15'-O'(4570) 
V(10) T-6'(2265) 25'-0'(7620) 

20'-O'(6095) 
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GYPSUM PANE L PRODUCTS TYPES, USES, SIZES, AND STANDARDS 

(GA-223-96) 
ASTM STAN¬ 

TYPE USE DARD INSTALLATION 

1) Regular Interior Walls and Ceilings C36 GA-216 

GA-216, GA-
2) Type X Fire-Rated Constmction C36 600 

3) Fiber Reinforced Interior Walls and Ceilings C 1278 GA-216 

Gypsum Panels 

4) Sheathing Exterior Walls, Roof Systems C79 GA-253 

5) Glass Mat Gypsum Exterior Walls and Ceilings C 1177 

Substrate for use 

as 

Sheathing 

6) Soffit Board Exterior Soffits & Ceilings C931 GA-216 

7) Water-Resistant Tile Base C630 GA-216 

Gypsum Backing 

Board 

8) Glass Mat Water- Tile Base C 1178 

Resistant Gypsum 

Backing Board 

9) Backing Board Base for Multi-Ply Systems C442 GA-216 

10) Lath Base for Gypsum Plaster (C 28) C37 ASTM C 841 

11) Veneer Base Base for Veneer Plaster (C587) C588 ASTM C 844 

Base for Solid or Semi-Solid Parti¬ 

12) Coreboard tions C442 GA-216 

Gypsum Liner 
13) Board Shaft, Stairway, Duct Enclosures 

14) Predecorated Accented Walls, Offic & Movable C960 GA-224 

Partitions 

15) Foil Backed Vapor Retarder C 36, C 37, GA-216 

C 442, C 588 

16) Board for Manufactured Housing V\^lls & C 36, C 960 GA-216 

Manufactured 

Housing Ceilings 

CANADIAN STANDARDS ASSOCIATION (CSA) STANDARD 

Types 1,2, 4, 6, 
7,9-12, and 14-16 

comply with CAN/ 
CSAA82.27-M 

Gypsum Association, 1996 



57 

TYPICAL USES 

Remodeling, Double Layer Walls, 
1/4” Covering Old Walls/Ceilings 

Manufactured Housing Walls and 
5/16” Ceilings 

Remodeling, Base for Rigid Pan¬ 
3/8” els, Double Layer Walls/Ceilings 

Any Interior and Some Protected 
1/2, 5/8, 3/4” Exterior Uses 

Coreboards and Liner Board for 

Shafts, Area Separation V\falls, 
3/4 &1” Party Walls, Fire Walls, 

Stairways, Duct Enclosures 

ProRoc MOmURE RESISTANT | ^ INTERIOR CEILING 

OiSJVRE RESISTANTiTvreCj ^ ProjR^' \/^NEER PLASTER BASE 

RING NONTREATED COR■^ p™f?« VENEER PLASTER BASE TYPE^ 

4 SSEATHINCNONTREATEDCsini ProRoc" VENEER PLASTER BASE TYFCi 

4 f^ronoifSIflmHINCNONTREATEDCORs 

■0 ProRoc SHEATHING TREATED COR ^ Progp^ Shaftliner 

tojriisai-*-*.ProRoc SHEATHING TREATED CORE 
' 

: -t. 

^ Proftoc EXTERIOR SOFFIT '3 BACKER BOARD 

fU ProRoc 121RIOR SOFFIT TYPCX 

Gypsum Association, 1996 

SIZES 

WIDTH- 24 24 24 24 48 48 48 48 48 48 54 54 54 96 

LENGTH- 8 9 10 12 8 9 10 12 14 16 8 10 12 14 

♦ ♦ *T 1/4" 
* * ♦ *H 5/16" 

:4c *3/8" 
♦ * * * * * * * * ♦ *C 1/2" 

♦ * ♦ * * ♦ ♦ * *K 5/8" 

* * * * :4c * * *N 3/4" 

E 1" ♦ * * * 

S 

S 

I 

Gypsum Association, 1996 



58 

Crude Gypsum Mined in the United States 

6anada\
\ 

mines: 5 

Quantity Mt : 1,870 

Spain
9% 

'^xjtive rrlines: 13 

QuantityfMt : 3,680 
Value , $1,720,01 

Other 
1% 

'''Aciive mines: 4Mexico 
Quantity Mt : 1,S 

\ 23% / Value : $20,600,000 

United States Gypsum Production: 
The U.S. leads the world in gypsum production 
accounting for 16% of the reported world output. 
In 2001 the U.S. produced 16.3 million metric tons 
of crude gypsum at a value of $119 million dollars. 
Overall 27 companies produced gypsum 
at 51 mines in 19 states. 

27%Import Sources (1998 -2001): 
Canada, 67%; Mexico, 23%; Spain, 9%; and other 1% 
Imports account for 27% of total U.S. consumption. 
Import dependence is attributed to inadequate gypsum 
resources near major East coast wallboard markets. 
Most imports from Canada supplied the East Coast. 
Most imports from Mexico supplied the West Coast. 
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Top mined gypsum producing states 
in decending order were: 

66% of total U S. output in 2002 These 6 states together account for 
10.6 million tons nearly 66% of the total mined output 
$77.2 million dollars in the United States. 

Companies with the most mines were: 
These companies produced slightly more than 
76% of total U.S. crude gypsum. 

U.S. Gypsum 9 

National Gypsum 7 Nationalmi 
Gypsum

eoMPAur 

Georgia-Pacific 

Jamas Hardla
y/ii Oypsum 

PADCO' Gypsum

Georgia-Pacific 6

Celotex 3 

Harrison Gypsum Inc. 3 

James Hardie Gypsum 2 

PABCO Gypsum 2 
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U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK-2001 

SALIENT GYPSUM STATISTICS 1/ I 1 I 1 1 1 
(Thousand Metric Tons and Thousand Dollars) i 1 1 

^ 1997 1998 19991 2000 2001 

1 1 n 

ICRUDE: 
UNITED STATES: | 

■ L 
1 
II 1 

1 Mined 18j600 19.000 1 22.40011 19.5001 16.300 

I Value 1132.000 ■I32i)00 1 B157.000 II ■165.000 1 1 1119.000 1 

j* fnr Oon^* 
Synthetic Gypsum Sales 

8.420: 
2,700 

8.680 

3,000 

9.340II 
5,2001 

9,2101 

4,950 

“83161 

6,820 
CALCINED: I I 

Produced 17,200 19,400 22,3001 21,000 19,100 
Value $302,000 $330,000 $381,000 $353,000 $352,000 

PRODUCTS SOLD, VALUE: $2,550,000 $3,150,000 1 $3,540,000 1 $2,860,000 $2,470,000 
EXPORTS, VALUE $89,700 $96,300 $93,300 1 $102,00 $96,400 
IMPORTS FOR CONSUMPTION, VALUE $229,000 $261,000 $465,0001 $269,000 $231,000 
IMPORTS FOR CONSUMPTION, VALU^: $229,000 $262,000 $465,000 1 $269,000 $231,000 
World, Production | 107,000 r/ i 104,000 r/ 1 109,000 r/f 108,000 r/ 104,000 r/ 
1/ Data are rounded to no more three significant figures 1 1 1 1 
CRUDE GYPSUM MINED IN 1HE U.S., 3Y STATE 1/ 1 1 
(Thousand Metric Tons and Thousand Dollars) 

2000 2001 

Quantity Quantity 
Active (thousand Value Active (thousand Value 

STATE Mines metric tons) (thousands) Mines metric tons) (thousands) 

Arizona and New Mexico ■ 5 1,400 $7,480 5 872 $5,960 
Arkansas. Kansas, Louisiana ^ 4 2,320 $21,000 4 1,980 $206,000 

California, Nevada, Utah 14 3,390 $20,800 13 3,680 $17,200 
Colorado, South Dakota, WyoifiitlgS 
Indiana, New York, Ohio, Virginia '3 

6 

4 

1,650 
1,970 

$13,400 
$32,900 

5 

4 

1,030 
1,580 

$7,750 
$11,100 

Iowa 6 2,210 $17,000 5 1,870 $14,000 
Michigan 4 1,980 $19,800 3 929 $10,600 
Oklahoma 8 2,830 $23,500 6 2,630 $21,300 
Texas 5 1,760 $8,980 6 1,730 $10,500 

Total 56 19.500 $165,000 51 16.300 $119,000 

1/ Data are rounded to no more three significant figures 

IIVIPORTS FOR CONSUMPTION OF CRUDE GYPSUM, BY COUNTRY 1/ 

(thousand metric tons and thousand dollars) 
2000 2001 

COUNTRY Value Value 

Australia 16 $223 - -

Canada 2/ ] 6,380 188,100" 5,610H ■■■,900 
China (3/) $2 (3/) $2 

Cyprus - — 9 $482 
Dominican Republic (3/) $3 - —

Germany (3/) $13 (3/) $8 

Japan (3/) $64 (3/) $18 

Korea, Republic of (3/) $3 -

Mexico ' $14,600, 
■ ■■-V80 . _t14.5001

Moroco (3/) $7 (3/) $2 
South Africa (3/) $.14 787 — 

Itain 798 $8,110 787. $7,120 

Thailand _ — 74 $1,060 

United Kingdom (3/) $229 (3/) $118 
TOTAL 9.210 $89,300 8.270 $77,300 

zero -

1/ Data are rounded to no more three significant figures 
2/ Includes anhydrite 
3/ less than 1/2 unit 
source: US census bureau 
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Gypsum Production in the United States 

/^tive Plants; 3 
Quantity Mt : 672 

\yalue $16,900.000^ 

^^^^United States Caicined Gypsum Production: 
Calcinating is the process of removing chemically 
bonded water from raw gypsum rock in order to 
make it suitable for making the binding slurry, or 
plaster that becomes the core of gypsum 
wallboard. Calcinating is a dry process in which 
gypsum is heated and tumbled in large rotating 
kilns. 

During 2002 gypsum was calcined by 10 companies 
at 66 plants in 29 states. 

Almost 90% of domestic consumption, which totaled 
31.8 million tons, was accounted for by manufcturers 
of wallboard and plaster products. Approximately 
2.69 million tons for cement production, 0.84 million 
tons for agricultural applications, and small amounts 
for other industrial processes such as smelting and 
glassmaking. 
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, 

^

_ 

X?T'”
HTop calcined gypsum producing states in 

escending order were: *^d

= 51% of total U.S. output in 2002 
= 9.7 million tons 

= $179.5 million dollars 

These 7 states, with 28 plants, each 
produced more than 1 .OMt of calcined 
gypsum, together accounting for 51% 
of the national output. 

Companies with the most mines were: 
These companies produced slightly more than 
79% of total U.S. calcined gypsum. 

U.S. Gypsum 21 

National Gypsum 18 Nationalm^ 
Gypsum

eomPAMY 

Georgia-Pacific Georgia-Pacific 14 

Celotex 4 
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U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK-2001 
SALIENT GYPSUM STATISTICS 1/ 

(Thousand Metric Tons and Thousand Dollars) 
1997 1998 1999 2000 2001 

UNITED STATES: 
CRUDE: 

Mined 18,600 19,000 22,400 19,500 16,300 
Value $132,000 $132,000 $157,000 $165,000 $119,000 

Imports for Consumption 8,420 8,680 9,340 9,210 8,270 
Synthetic Gypsum Sales 2,700 3,000 5,200 4,950 6,820 

ICALCINED: L .. . J J
I Produced I 17JB0I 19.400 22.3001 21.000 19.100 

i AMi/mi iSMinoi ——nm 1 

PRODUCTS SOLD, VALUE: $2,550,000 $3,150,000 $3,540,000 $2,860,000 $2,470,000 

EXPORTS, VALUE $89,700 $96,300 $93,300 $102,00 $96,400 
IMPORTS FOR CONSUMPTION, VALUE $229,000 $261,000 $465,000 $269,000 $231,000 
IMPORTS FOR CONSUMPTION, VALUE : $229,000 $262,000 $465,000 $269,000 $231,000 
World, Production 107,000 r/ 104,000 r/ 109,000 r/ 108,000 r/ 104,000 r/ 
1/ Data are rounded to no more three significant figures 

CALCINED GYPSUM PRODUCED IN THE U.S. BY STATE 1/ 

2000 2001 

Quantity Quantity 

Actiye (thousand Value Active (thousand Value 

SIHI Plants nnetric tons! (thousands) Plants metric tons) (thousands) 

lAfabama 1 1 444 $11,400 1 488 $11,600 
lArfzona. Colorado. New Meylco. Utah 1 4 1,890 $13,700 6 1,750 $15,800 
lArkansas. Louisiana. Oklahoma I 6 2,190 $35,400 6 2,620 $39,600 
ICalifomia 1 6 1,840 $36,500 6 1,790 $35,500 
iManland. North Carolina. ViicCiia 1 4 1,170 $27,700 4 1,210 $29,200 
1 Florida 1 3 1,320 $29,600 3 1,360 $35,000 
iGeonAi i 1 238 $6,040 1 250 $6,340 
llllinios. Indiana. Kansas 1 6 2,130 $34,400 6 1,760 $31,600 
llowa 1 4 1,160 $16,400 5 1,490 $26,000 
iMassachussetts. New Ham. New Jer. 1 5 1,230 $29,500 5 1,210 $29,000 
i Michigan ' 3 366 $11,200 3 392 $13,200 

iNeyada i 4 1,450 $13,000 4 1,240 $7,350 

1 New York 1 4 1,340 $27,500 3 672 $16,900 
lOhio I 3 444 $7,640 3 286 $6,270 
PenMtmia 1 234 $5,390 1 490 $9,830 

1 Texas 5 1,470 $21,300 5 1,410 $23,400 
Washin<fal,Wlwiina 4 2,090 $26,300 4 727 $15,800 

64 21.000 $353,000 66 19.100 $352,000 

1/ Data are rounded to no more three significant figures 

SOLD OR USED IN THE U.S. BY USE 1/ 

1 (thousand metric tons and thousand dollars) 
2000 2001 

Quantity Value Quantity Value 

USE 

Uncalcined 

Portland Cement: 3,800 $44,100 2,690 $34,400 

Agriculture and miscellaneous 2/ 1,920 $28,100 844 $22,000 
Total 5.720 $72,200 3.630 $66,400 

Calcined: ^ ■: ■

Plasters 896 110,000 $1,390 16,700 
Prefabricated products 3/ 

Total oaloinad —™ 
Grand Total 1 

22,900 ™ 

1 
29.500 

2,680,000 

j.i:?o.ooo 
2.860.000 

$24,300 
$26,700 
$29,200 

2,250,000 
2.410.000 

2.470.000 

1/ Data are rounded to no more three significant figures 

2/ Includes synthetic gypsum | 
3/ Includes weight of paper, metal, or other materials 
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Gypsum Wallboard Production in the United States 

NH 

# Gypsum Wallboard Plants in the United States 

An average American home contains more than 
7.31 metric tons of gypsum or, in other terms, 
6,144 square feet of gypsum wallboard 
(Mineral Information Institute 2001). 

United States Gypsum Wallboard Production: 
At the beginning of 2002, capacity of operating 
wallboard plants in the United States was 36.8 Billion 
Square Feet per year. 
Overall 10 companies produced gypsum wallboard 
products at 80 plants in 31 states. 
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Gypsum Wallboard Production in the United States 

Demand for gypsum depends principally on the 
strength of the construction industry particularly in the 
United States. 

More than 95% of the gypsum consumption in the 
U.S. is used for wallboard products, plasters, and 
Portland cement. 

Leading Producers of Gypsum Wallboard 

U.S. Gypsum 

Nationalmii 
Gypsum

COMPAMY 

Georgia-Pacific

Jamea Hardia 

l/itA OypaHm 

PaDCO' Gypsum

National Gypsum 

Georgia-Pacific 

Celotex 

Harrison Gypsum Inc. 

James Hardie Gypsum 

PABCO Gypsum 
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U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK-2001 

5ULU UK U5bU IfM I Ht U.S>.. bY Ubb 1/ 

(thousand metric tons and thousand dollars) 
2000 2001 

Quantity Value Quantity Value 

USE 

Uncalcined 

Portland Cement: 3,800 $44,100 2,690 $34,400 

Agriculture and miscellaneous 21 
Total 

1,920 
5.720 

$28,100 
$72,200 

844 

3.530 

$22,000 
$56,400 

OMM-.v- ' |l1 ^1 

,Plasters m llftOOO si3n 161700 
KMUMMODdiM*V 2Z900 SaUQD ZSBOlOOO 

auoft 2JOO.OOO t411U»9 
Grand Total 29.500 2.860.000 $29,200 2.470.000 

1/ Data are rounded to no more three significant figures 
21 Includes synthetic gypsum 

3/ Includes weight of paper, metal, or other materials 

PREFRABRICATEDGYPSUM P UCTS SO OR USED IN.THE U.S. 1/ | 1 1 1, 

2000 2001 

Quantity Quantity Quantity Quantity 

(thousand (thousand Value (thousand (thousand Value 

PRODUCT square feetl metric tons) (thousands) square feetl metric tons) (thousands) 
Lath; 

3/8 inch 3,990 3 $1,040 1,130 (30 $286 
1/2 irxjh m (3A (30 (30 (3/) (30 
Other 

Total 
(30 

3.990 

(3fl 
3 

(3/) 
$1,040 

(30 (3/) 
1.130 m 

(30 
$286 

Veneer Base 43,100 419 $49,900 472,000 471 $45,400 

Sheathing 
nSJlar Gypsum Board: 

3/8 inch 

1/2 inch 

^ 
240,000 

1,370,000 
12,100,000 

214 

1,090 
9,760 

$29,300 

${16,000 
$1,170,000 

252,000 218 

m^mm\mu 
1,630,000 1,440 

13,300,000 9,690 

$26,800 

$117,000 
$908,000 

5/8 inch 1,160 1,250 $69,600 1,820,000 1,930 $177,000 

1 inch 168,000 189 $39,500 201,000 223 $46,200 

Other 4/ 274,000 240 $368,000 569,000 485 $57,200 
Toll 

Type X Gypsum Board 

15.100.000 

7,620,000 

12S.OOO 

7,420 
SLmfigQ 

I7S2.000 
17.W0.000 
8,620,000 

13.800 $12.800.000 

7,840 MKOOO 
Predecorated Wallboard 99,000 98 $29,600 153,000 158 $31,200 
5/16 inch Mobile Home Board 1,080,000 816 $118,000 909,000 650 $99,900 
Water and Moisture-resistant Board 1,170,000 989 $143,000 1,190,000 928 $117,000 
Other 436,000 402 $84,100 337,000 224 $54,800 

Grand Total 26.100.000 22.900 $2,680,000 29.500.000 24.300 $2,250,000 

  are  to no more  1/ Data rounded three significant figures 
21 Includes weight of paper, metal, or other materials 
3/ Less than 1/2 unit 
4/ Includes 1/4-, 7/16-, and 3/4- inch gypsum board 

IbUJVIIVIAIlUIM U.b. ^jYKbUIVl ANU bYHbUIVI HKUUUU lb I KAUh UA! A 1/ I1 1 11 1 
(thousand metnc tons and thousand dollars) 

Crude 21 Plasters 3/ Boards 41 Other Total 
YEAR Quantity Value Quantity Value FQuantItv Valufi .. 

Value 5/ Value 

Exoorts: 

2000 161 $12,600 248 $30,200 $27,100 $32,200 $10,200 

2001 295 $12,900 260 $38,200 flllF"* 61 $24,800 $20,400 $96,400 
Imoorts for consumotion: 
2000 9,210 $89,300 15 $3,920 C 783 $113,000 $62,600 $269,000 
2001 8,270 $77,300 9 $4,150 m $85,700 $63,800 $231.000 
1/ Data are rounded to no more three significant figures 
2/ Import, export datat are for Gypsum, Anhydrite harmonized tariff schedule of U.S. 
3/ Import exort data are for Plasters 
4/ Import export data are for Boards, sheets, panels, tiles, not ornamented, faced 
or reinforced with paper or paperboard only 
5/ Import export data are for Boards, sheets, panels, tiles, not omarrrented 

source: US census bureau 

1 
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5602 Kansas Street 
The Thesis Material Standard culminated in an installation at an empty house 

located at 5602 Kansas street. The house was an ideal location for the display of drywall 
primarily because it is completely devoid of any and all finishes. The interior partitions, 
ceiling joists, finished flooring and all wall finishes were removed leaving all of the 
original raw wood construction exposed. The absence of gypsum board in the space was 
an important factor in viewing the final drywall pieces. Much like the revolt of minimal 
sculpture coming off of the wall and on to the floor the drywall constructions were capable 
of being seen as autonomous objects complete in themselves. They required an interaction 
with the viewer because they became spatial rather than flat, and different qualities were 
evident when viewed from different locations within the space. They became objectified 
and thus reinterpreted by essentially removing them from their typical contexts as a 

sheathing material. 
A 4’x8’ plywood floor was laid down that became a flat datum for the installation. 

The arrangement of drywall pieces utilized the plywood pattern as an organizational tool to 

arrange the pieces of the installation within the space. Much like a standard size organizing 
a fa9ade or a building, the plywood pattern provided the armature of arrangement. 

The final review was held in the instillation space. Seeing the pieces in a space with 
people gave the pieces a sense of scale that they had not possessed up to that point. By 
changing the form of the 4’x8’ sheets their scale and modularity often times became hidden 
or disguised. It occasionally became difficult to recognize an entire 4’x8’ sheet without 
some reference of scale which the human figure provided. 
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Final Installation and Review 

The final constructed pieces of drywall grew out of the original material 

experiments. A continued process of utilizing drywall techniques and exhaustive scale 

modeling of 4’x8’ sheets became the method of working towards the final installation. 
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Each construction was made from a single sheet of drywall. Restrictions set forth 

before constructing the final pieces were: 

1) The sheet had to maintain its characteristic as a sheet of 4’x8’ material. It was not 
permitted to cut sheets into individual pieces and assemble them. Therefore the 
resultant form had to be ‘implicit’ and ‘found’ within the relationships between 
size and material. The paper provided a type of structure that held the sheets 
together once they were scored and snapped. Every piece is capable of being 
unfolded back to its original flat shape and 4’x8’ size. 

2) The use of framing was not allowed. The drywall pieces had to become self-
supporting as a way to become free of its dependence upon other materials 
for stability. The found relationship between form and material would create 

stability. 
3) Manipulations to the sheets had to be based upon 16” framing divisions. The 

size of the material relates to something other than itself because it is part off 
a system that is made up of other similar and disimilar parts. The 16” division 
is the common datum for this system. It is the supporting framework that 
simultaneously gives the system stability as well as its flexibility. The system is 
simple and restrictive yet is capable of producing infinite results. 

4) No fasteners of any type were allowed in the final pieces. Construction of some 

pieces required the building of specific formwork, but the final pieces were truly 
self-supporting. Strings attached to the rafters kept the pieces from tipping over if 
bumped during the final review. 

5) Only the materials common to drywall construction were allowed in constructing 
the final pieces. Discovering how to make tape and joint compound more 

important in the hierarchy of drywall construction became an important task. 
How can it do more than just conceal and smooth joints? The combination of 
tape and joint compound became an integrated piece of structure by ‘mixing’ 
with the exposed gypsum core left by folds in the material and then hardening to 

repair the operation performed. This made it possible to produced and maintain 
different forms. The use of gypsum based compound is homogenous with 
gypsum board, making the process similar to casting in that a shape is formed and 
then strengthened by the application of a wet pliable substance that hardens and 
maintain its shape. 

The pieces produced fit into the original categories of the earlier 

experiments: folding, kerf cutting, laminating, and compression. The installation 

is organized to group these ‘families’ of pieces together in hopes of further 

cataloguing the systems and techniques utilized in their formation. 
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Notes 

1 Sheila Kennedy, KVA: Material Misuse. AA Publications, London, England. 2001. 

2 Fritz Nuemeyer, Beyond Narratives: The Architectural object as Representation of 
a Methodology ofMaking and Communication A+U, no. 229 (October 1989): 35-

reference to Frank Ghery’s transformation of his California bungalow. 

3 Fritz Nuemeyer, Beyond Narratives: The Architectural object as Representation of 
a Methodology ofMaking and Communication A+U, no. 229 (October 1989): 35-

reference to Frank Ghery’s transformation of his California bungalow. 

4 Fritz Nuemeyer, Beyond Narratives: The Architectural object as Representation of 
a Methodology ofMaking and Communication A+U, no. 229 (October 1989): 35-39..In reference to Frank Ghery’s transformation of his California bungalow. 

5 Fritz Nuemeyer, Beyond Narratives: The Architectural object as Representation of 
a Methodology ofMaking and Communication A+U, no. 229 (October 1989): 35-
39. Describes a particular quality that the designed objects of the firm Morphosis 
possess. 
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