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Greg Lynn writes in Chemical Architecture that 
“[t]here is a sea change going on in the world 
of construction: the shift from assemblage to 
fusion.” However, Lynn’s positing stops short 
of a truly chemical architecture. My project 
explores the implications of expanding foams and 
broadens Chemical Architecture. 

Foam has a number of attributes that make it 
beneficial for exploration. Foam sticks to itself, it 
sticks to other things, it expands into place and 
represents a form of pure poche. Foam, much like 
concrete is a material in need of formwork. Unlike 
concrete which needs to be supported on 5 sides, 
is incredibly heavy, and requires a high level of 
skill to work successfully, foam’s light weight and 
adhesive nature allows for a large exploration of 
“formwork” types. My project utilizes pneumatics 
for formwork and expanding foams;  the 
combination of which allows for an architecture 
without seams, orthogonality, assemblages or 
composites.
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FOME: Broadening Chemical Architecture

In his essay, Chemical Architecture, Greg Lynn 

writes that “[t]here is a sea change going on 

in the world of construction: the shift from 

assemblage to fusion. In material terms this 

translates into a shift from mechanical to 

chemical attachments. More simply, things are 

built without bolts, screws, nails, or pegs; instead, 

they are glued.” Lynn’s positing centers around 

composites and panels, however, such materials 

mimic in many ways the assemblages they seek 

to replace. 

My project explores the implications of a single 

material, expanding foams, in light of Lynn and 

broadens concept of Chemical Architecture. 

I was initially drawn to expanding foam as a 

material with my work developing shelters for 

refugees living in cold climates. Expanding foam 

is an existing building material, but is subjugated 

to stud cavities in the form of insulation. My 

exploration started with two questions - can 

you build with this material, that is, can you use 

this material to create space and then secondly, 

what would that newness does doing so bring 

to the discipline? It was not a way to proselytize 

some new wonder material, rather a focused 

exploration into a material in light of Lynn’s 

assertions. As Greg Lynn wrote about Chemical 

Architecture, it is “not a chase toward new 

materials but toward a new aesthetic sensibility 

that has material, formal, typological, and spatial 

implications.” 
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In his essay, Chemical Architecture (Log 23), Greg 
Lynn writes that “[t]here is a sea change going on 
in the world of construction: the shift from 
assemblage to fusion. In material terms this 
translates into a shift from mechanical to chemical 
attachments. More simply, things are built without 
bolts, screws, nails, or pegs; instead, they are 
glued." Lynn's positing centers around composites 
and panels, however, such materials mimic in many 
ways the assemblages they replace and stops 
short of a truly chemical architecture. My project 
explores the implications of expanding foams in 
light of Lynn and broadens Chemical Architecture. 
It is a material that ignores the stick and sheet 
mentality. It is "not a chase toward new materials 
but toward a new aesthetic sensibility that has 
material, formal, typological, and spatial 
implications."

Foam has a number of attributes that make it 
beneficial for this type of exploration. Foam sticks 
to itself, it sticks to other things, it expands into 
place and represents a form of pure poche. Foam, 
much like concrete is a material in need of 
formwork. Unlike concrete which needs to be 
supported on five sides, is incredibly heavy, and 
requires a high level of skill to work successfully, 
foam's light weight and adhesive nature allows for 
a large exploration of "formwork" types. My 
project utilizes pneumatics for formwork. The 
combination of pneumatic formwork and 
expanding foam allows for an architecture without 
seams, without orthogonality, without 
assemblages or composites.

Scott Austin Key Professor Doug Oliver

MATERIALS BEYOND THEIR NATURE

FROM ASSEMBLY TO FUSION

MATERIAL OBSERVATIONS

RESEARCH AND CONCEPT

FOAM STICKS TO ITSELF FOAM IS PURE POCHE

FOAM STICKS TO THINGSFOAM EXPANDS

Figure 1
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What I found is that there a numerous ways to 

create space (some much better than others), 

and when done well, the resulting is a spatial 

effect often sought by architects who use 

materials beyond their natural state (see Figure 
2).  

Foam has a number of attributes that make it 

beneficial for this type of exploration. Foam sticks 

to itself, it sticks to other things, it expands into 

place and represents a form of pure poche (see 

Figure 3). 

This point is probably the most poignant as it 

represents most fully Lynn’s assertion of “from 

assemblage to fusion.” Expanding foam, is by 

nature mass, and has the distinction amongst 

materials as having the ability to be the structure, 

the insulation, the waterproofing, the surface. 

Unlike Lynn’s gluing of panels, foam has the 

capacity to create a truly chemical architecture 

and all that comes with it. It is a material that 

ignores the stick and sheet mentality. 

Figure 1 
Shift from mechanical 
attachments to 
chemical attachments

Figure 2 
From left to right: 
(concept) Taichung 
Metropolitan Opera 
House, Toyo Ito, 
Tiachung, Taiwan, 
2014; (construction 
image) Taichung 
Metropolitan Opera 
House; (construction 
image) Statue of 
Liberty, Frédéric 
Auguste Bartholdi, 
New York, New York, 
1886; (structure) 
Statue of Liberty

Figure 3 
Attributes of 
expanding foam
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concrete

expanding foam

concrete

expanding foam
Figure 4

Figure 5
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Expanding foam draws a number of similarities 

to another material - concrete. Expanding foam, 

like concrete, is a material in need of formwork 

(see Figure 4). To work with foam means to take 

its formwork equally seriously. Concrete, however, 

needs to be supported on five sides, is incredibly 

heavy, and requires a high level of skill to work 

successfully (see Figure 5).

Figure 4 
Attributes of 
expanding foam

Figure 5 
Attributes of 
expanding foam
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Figure 6 
A sampling of form 
work options for 
expanding foam 

Figure 7 
Negative vs. positive 
formwork types

The parallels between concrete and expanding 

foam do not end there. Expanding foams come 

in a variety of densities with a complimenting 

variety of properties. Generally speaking, the 

less dense the foam is used the more it expands 

and the weaker it is. Conversely, the denser the 

expanding foam, the less it expands and the 

stronger it is (see Figure 6). 
 

So strong, in fact, that at a density of 16 lb, 

fully cured expanding foam can reach a tensile 

strength of 580 psi and a compressive strength 

of 450 psi (see Figure 6). 
 

Expanding foam, at a micro level, is an 

omnidirectional matrices of cells and threads. 

When in tension or compression, the substance 

of the material acts in concert to adapt to and 

absorb the form in place. 

 

As the material has the ability to stick to itself 

in layers, there may be some benefit coating a 

surface in multiple layers to achieve a variety of 

results. For example, a coating of a lower density 

foam may be applied first for mass followed by a 

second coat of a high density foam for enhanced 

structural stability and a finer finish (see Figure 
7).
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STYROFOAM INFLATABLES DOWELS

WIRE FABRIC

MESHCHOPSTICKS

ROPE CARDBOARD

Figure 8

Figure 9
NP

POSITIVE NEGATIVE
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Figure 8 
A sampling of form 
work options for 
expanding foam 

Figure 9 
Negative vs. positive 
formwork types 

Figure 10 
A sampling of form 
work options for 
expanding foam

Expanding foam’s light weight and adhesive 

nature opens the formwork question up to a large 

variety of “formwork” types (see Figure 8).  In 

this research, I discovered two essential broad 

categories of forming the expanding foam. I call 

these types negative and positive (see Figure 9). 

To put it another way, to fill or to coat. I ultimately 

decided that to fill is concrete and to coat is foam 

(see Figure 10). With this in mind, I ultimately 

selected two types to explore further. Cardboard 

and inflatables were selected for their ability to 

hold their own form while the foam was applied.

Figure 10



14

Figure 11
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My explorations into cardboard as formwork 

produced results that were too akin to previous 

systems of trabeations. Due to the nature of 

cardboard as a panelized material, regardless 

of the form you create, the resulting space will 

harken back to the panel, the corner, the seam 

(see Figure 11). Inflatables were ultimately 

selected for their ability to more fully exploit 

foam’s seamless nature to better explore the 

tectonics of a chemical architecture. 

Figure 11 
Cardboard formwork 
system prototype
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lay out

occupyspray closed cell 
10lb foam

spray open cell 
2lb foam

blow up

Figure 12

Figure 13
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Figure 12
Inflatable formwork 
concept 
 
 
Figure 13
Initial tested prototype

Inflatables were ultimately selected for their 

ability to more fully exploit foam’s seamless 

nature to better explore the tectonics of a 

chemical architecture. The process would look 

like this: layout, inflate, spray a first course of 

a low density foam for structure and mass, 

spray a second coat of a higher density foam to 

achieve a more desirable finished coat, and then 

occupy (see Figure 12). This formwork type is 

instantaneous and effortless. The air bulging at 

the adhered panels creates organic forms by its 

very nature. There are no corners or orthogonality 

with inflatables, thus there are none with the 

foamed result. 

 

To test this concept, I built an initial protype 

inflatable (see Figure 13). As expected the 

adhesive nature of the expanding foam paired 

well with the inflated form. The nature of the 

inflated form telegraphed the final foamed form. 

This formwork type was worthy of pursuing 

further.
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1 2 3

4 5 6

FLOOR PLAN

INFLATE & MANIPULATE

SPRAY LOW DENSITY FOAM

PRIMITIVE HUT

LINE OF SIGHT

Figure 14

Figure 15
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Figure 14 
Manipulated inflated 
Primitive Hut pre-foam 

Figure 15
Foamed Primitive Hut

I began to design at a scale that I was confident 

expanding foam could accommodate. I chose 

a familiar theme in architectural theory, the 

Primitive Hut. Instead of tree branches and earth 

that result in trabeation, the Primitive Man of 

the Chemical Architecture age is given plastic 

and expanding foam. With these materials, he 

manipulates a shelter to meet his needs and 

desires (see Figure 14). When complete, he 
foams the inflated form and inhabits the structure 

(see Figure 15). The resulting architecture, at a 
tiny scale, is seamless, organic, and cornerless. It 
forsakes the sheet and stick mentality ubiquitous 
in non-Chemical Architecture.
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Figure 16

Figure 18
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Figure 16 
Inflated formwork 
and resulting foamed 
form. The resultant 
form is reminiscent of 
stalagmites 

Figure 17 
The interior of the 
stalagmite building 

Figure 18 
Inflated formwork and 
resulting foamed form. 

SECTION PERSPECTIVE

FOAMED FORM

INFLATED FORM

SECTION PERSPECTIVE

FOAMED FORM

INFLATED FORM

Figure 18

Next, I scaled up my design utilizing a modified 

unit that aggregated to create a single-story 

structure with large volumes (see Figure 
16). The design fully exploits the inflatable 

as formwork concept while still obeying the 

structural constraints inferred from the material 

properties(see Figure 17). The aggregated units 

effortlessless blend together working in concert 

structurally to create volume and space (see 

Figure 18). 



22

Figure 19

Figure 21

Figure 20
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Figure 19 
A sampling of form 
work options for 
expanding foam 

Figure 20 
Negative vs. positive 
formwork types 

Figure 21 
Negative vs. positive 
formwork types

0.833 in

CLIMBING GYM

SECTION PERSPECTIVE

FOAMED FORM

INFLATED FORM

0.833 in

CLIMBING GYM

SECTION PERSPECTIVE

FOAMED FORM

INFLATED FORM

Figure 19

The trouble, so to speak, came in the next 

iteration. In this design, I attempted to create a 

multi-level structure that obeyed the inflatable 

as formwork concept. Though such an elaborate, 

multi-level formwork is conceivable (see Figure 
19), the resulting form, an intentional quotation 

of the Taichung Metropolitan Opera House, is a 

scale that somehow seems beyond the natural 

bounds of the material.  One begins to question 

the materials structural capacity, the logistical 

barriers, the coordination needed to complete 

such a work. While the previous two iterations 

could lend the critic to suspend some disbelief, 

this scale may reach to far past plausible.
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Figure 22

Figure 23

Figure 24
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The question of scale is ultimately a matter worth 

further investigation. Such an investigation could 

not rely merely on theoretical speculation, but 

would need to delve even more deeply in the 

material itself. Is expanding foam as primarily 

building material bound to a small scale as seen 

the my Primitive Hut (see Figure 22)? Is a larger 

scale as seen in my Sculpture Pavilion and other 

plausible iterations of its scale this material’s 

peak? 

 

Or could the provocation posed by this thesis 

cause the material and building sciences to 

explore and invent to make the mega scale (see 

Figure 23) a plausibility.

Figure 22 
Small scale 

Figure 23 
Large scale 

Figure 24 
Mega scale
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(printed boards as presented January 16, 2015) 
 

Part A: Research and Process 
 

Part B: Primitive Hut 
 

Part C: Stalagmite Forms 
 

Part D: Cellular Forms 
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In his essay, Chemical Architecture (Log 23), Greg 
Lynn writes that “[t]here is a sea change going on 
in the world of construction: the shift from 
assemblage to fusion. In material terms this 
translates into a shift from mechanical to chemical 
attachments. More simply, things are built without 
bolts, screws, nails, or pegs; instead, they are 
glued." Lynn's positing centers around composites 
and panels, however, such materials mimic in many 
ways the assemblages they replace and stops 
short of a truly chemical architecture. My project 
explores the implications of expanding foams in 
light of Lynn and broadens Chemical Architecture. 
It is a material that ignores the stick and sheet 
mentality. It is "not a chase toward new materials 
but toward a new aesthetic sensibility that has 
material, formal, typological, and spatial 
implications."

Foam has a number of attributes that make it 
beneficial for this type of exploration. Foam sticks 
to itself, it sticks to other things, it expands into 
place and represents a form of pure poche. Foam, 
much like concrete is a material in need of 
formwork. Unlike concrete which needs to be 
supported on five sides, is incredibly heavy, and 
requires a high level of skill to work successfully, 
foam's light weight and adhesive nature allows for 
a large exploration of "formwork" types. My 
project utilizes pneumatics for formwork. The 
combination of pneumatic formwork and 
expanding foam allows for an architecture without 
seams, without orthogonality, without 
assemblages or composites.

Scott Austin Key Professor Doug Oliver
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