
I T I* 
1 V V V s p i t n g 2" 

B Y ( i O I U ) O N W ) I I K N I U I U i A N D M A R K O l l l K I I O l . Z E R 

mmi 
mm MI EUSI M wu 

1 T IT 

Anyone w h o has l ived in 1 lous ton 
lo r l ong has experienced the 
frenzy o f bu i l d i ng that accompa-

nies the city's perpetual boom and hust 
i l l cons t ruc t ion . W h e n the b o o m is o n , 
there is non-s top ac t ion . Th ings are con -
stant ly being to rn d o w n . Who le blocks 
disappear overn igh t , and new structures 
appear in weeks. I here is so much 
change that it 's hard to not ice i f any-
th i ng is really new or just part o l the 
endless cycle of obsolescence and 
replacement. New methods of construc-
t i on are especially hard to not ice in 
I l ous ton , where structures thai begin as 
simple concrete shells end up as strange 
latter-day Ca l i fo rn ia Miss ion bui ld ings. 

Nut there are at least t w o bu i ld ings 
t inder cons t ruc t i on , a house in 
Sou thampton and a church in Sugar 
L a n d , that ut i l ize a system o l to ta l 
f oam cons t ruc t ion no t encountered in 
H ous to n before. Both o f these bu i ld ings 
eschew t rad i t i ona l cons t ruc t ion mater i -
als and methods lo r a s t ruc tu ra l system 
that emp loys the mater ia l o l cheap beer 
coolers: l igh twe igh t l o a m . In this 
method o f cons t ruc t i on , large b locks 
o l l oam are stacked up l ike a house 
o l cards and then encased w i t h meta l 
lathe and stucco to f o r m inside and 
outs ide wa i l s . 

These siructures can be though t o f 
as the latest stage in an evo lu t ionary 
process in w h i c h synthet ic mater ia ls are 
becoming more and more integral to the 
const ruc t ion of bu i ld ings. 

A typical house bui l t in the lLJ20s 
used w o o d for s t ruc ture , ex ter ior s id ing, 
in ter ior sheathing (before gypsum wait-
board came in to use), and f l oo r i ng . 
Mo i s tu re p ro tec t ion was prov ided by 
shaping the w o o d s id ing to discourage 
water f r o m enter ing the house. Wood 
baseboards and shoe mo ld ings helped 
prevent air movement th rough the u i im 
sulaled wal ls . T'sccpt lor the occasional 
piece o f sheet metal f lashing, most func-
t iona l and aesthetic ends were achieved 
w i t h w o o d itself. 

W o o d houses bu i l t today, however, 
i v l \ extensively on synthet ic mater ia ls , 
i nc lud ing si l icone cau lks , f iberglass insu-
la t ion and plastic house wraps . Sil icone 
sealants are used because they prevent 
air f low much better than an assembly 
oi w o o d mo ld ings . Fiberglass insu la t ion 
traps pockets of air w i t h an eff iciency 
tha i w o o d or m.i- .nni\ cou ld never 
match . Plastics prevent the movement o l 
mois ture th rough the wal ls and f loor, 
p r o t e c t i n g . ! bu i l d ing f rom condensat ion 

Left and above: Congregation at work :onslrtiding Ihe 
Spanish Bible Fellowship church in Sugar Land. 

and rot . Synthetic mater ia ls , though not 
immedia te ly v is ib le, play an impor tan t 
role in cons t ruc t i on . 

In some bu i ld ings , the use o l synthet-
ic mater ia ls is taken a step fur ther and 
integrated in to tin- s t ruc tura l system 
itsell I he u t i l i za t ion ol l o a m , cs |u \ lalK 
S ty ro foam, blocks as a s t ruc tura l mater i -
al has been act ively considered since the 
af termath of the energy crisis o f the 
I 1 ' ~ I K , I here v\ere a number <>i foam 
houses bu i l t in Nevada and Ar izona dur -
ing this t ime that reduced bu i l d ing con-
s t ruct ion and opera t ing costs by using 
foam for bo th s t ructure and insu la t ion . 
The idea d id no t catch o n , however, 
because most in ter io r and ex ter io r f in ish-
es have to be appl ied using nails or 
screws, wh ich foam does not easily 
suppor t . Typica l ly , another wa l l made 
of adobe or masonry had to be added 
to the outs ide o f the cons t ruc t ion . 
A l t h o u g h the use o f foam decreased 
the cost of the structure and insu la t ion , 
the increased cost o l f in ish mater ia ls 
negated any real savings. 

The f irst commerc ia l l y viable con-
s t ruct ion system to use foam was the 
s t ructura l insulated panel o r ig ina l l y 
developed and tested by the Forest 
Trod nets Labora to ry in I v i s . In t ins 
system, four or six inches o f foam were 
sandwiched between t w o layers o l ply-
w o o d in the factory MK\ t ranspor ted to 
the bu i ld ing sue as a single un i t , usual ly 
four feet w id e and eight feet h igh. 
A l t hough a lew demonst ra t ion houses 
were bu i l t using this system d u r i n g the 
'40s and '50s (most notab ly by A lden 
D o w in M i d l a n d , M i ch i gan ) , the system 
d id not begin to be used commerc ia l l y 
unt i l the late D'NOs. when strand board 
replaced p l y w o o d as the outer layer o f 
the sandwich . The s t rand-board-c lad 
foam uni ts , l ike (tie p l ywood-c lad uni ts 
before them, solved the p rob lem of 
a t tachment , since a l i i i ish mater ia l cou ld 
be attached to the strand board . This 
system was also interchangeable w i t h 
convent iona l stud cons t ruc t ion and 
cou ld he easily integrated in to an other-
wise convent iona l bu i l d i ng . Another 
l oam based const ruc t ion system uti l izes 
foam as f o r m w o r k . These giam-sized 
" s m a r t - w a l l " h locks can be stacked up 
and f i l led w i t h concrete, after wh i ch 
the loam f o r m w o r k remains in place, 
insu la t ing the wa l l . 

A l t h o u g h foam is impor tan t to these 
t w o relat ively recent cons t ruc t ion 
systems, the mater ia l has had l i t t le effect 
on the characterist ics o l the completed 
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bu i ld ing , In the case o l the Sou thampton 
house and the Sugar l a n d chu rch , h o w 
ever, foam has taken center stage and 
completely changed the way the bu i ld ings 
are b u i l t 

Both bui ld ings use a foam panel s>s 
tem current ly p roduced by a company 
named U S thai features large foam pan-
els w i t h two - i nch In two - i nch welded 
w i re reinforcement on both sides, con 
nected th rough the foam by add i t iona l 
w i re . Manu fac tu red in M e x i c o , the pan-
els are tour inches th ick and lour feet 
w ide and range t r o m eighl to 20 leet in 
height. The panels are set a top steel dow-
els embedded in to a concrete founda t ion 
and w i red to each other. P lumb ing and 
electrical lines are placed inside cavit ies 
i. r e m d In bu rn ing the loam away w i t h 
pri ipatu torches, \ l i i i new foam is 
packed over the wires and pipes m pro-
tect t h e m , concrete is sprayed OMO both 
sides of the f o a m , s imi lar to the way the 
sides of an in -g round s w i m m i n g poo l are 
created. The result is a wa l l about seven 
inches th ick consist ing o f a foam core 
and an inch-atul -a-ha!f concrete surface 
on both sides. 

The f in ished surface of the wa l l — 
rough concrete — belies the manufac-
tu red qua l i t y of its components . In con-
trast to an a l u m i n u m cur ta in wa l l or a 
w o o d f ramed w a l l , the concrete and l o a m 
w i l l s . i u roughei and more massive. 
They also di f fer iu character f r o m a t rad i -
t iona l poured- in-p lace concrete wa l l — 
there is no evidence o l f o rm w o r k , so the 
concrete assumes a r o u g h , stucco- l ike tex-
ture. In a d d i t i o n , because it is already 
insulated and almost impermeable , there 
is m i need to add other in te r io r or ex ter i -
or layers to the concrete. 1 he exter ior 
mater ia l qua l i t y and s impl ic i ty o l the wa l l 
make it arch i tectura l ly appeal ing. 

T h e house u t i l i z ing the foam and con-
crete svstem is located m the IhH) b lock 
o f B issonnet Designed and bui l t by 
Robert Bur row, the house actual ly uses a 
m ix of cons t ruc t ion systems: whi le the 
f loors and in ter io r par t i t ions are bui l t o f 
w o o d , the two-s to ry ex ter io r wal ls use 
foam panel cons t ruc t i on . The house is 
bui l t a round a smal l c o u r t y a r d , o n t o 
w h i c h most o l the w i n d o w s face. I'wo-
story concrete wa l ls face Bissonnet in 
f ron t and an alley in back. 

The house derives considerable archi -
tectural interest f r o m the contrast 
between the massive two-s to ry concrete 
wal ls and the much l ighter in ter io r t ram 
ing, a di f ference most apparent in the 
midst o f cons t ruc t i on . In add i t i on t o pro-

v id ing cont rast , the foam-and-concrete 
wal ls are. B u r r o w says, about It) percent 
less expensive than their t rad i t i ona l con-
crete block wa l l coun te rpar t . St i l l , despite 
the economic jus t i f i ca t ion , it ts clear that 
Bu r row decided to use the foam system in 
Ins house not so much to save money, Inn 
because o| Ins interest in mater ials and 
i l ie i r arch i tectura l impac t . 

A l t h o u g h th is cons t ruc t ion system is 
relat ively high-tech iu its manufac ture , il 
lias some interest ing low- tech characteris-
tics, 1 hose become most evident when 
the system is used lor M\ entire bu i l d i ng , 
as is the case w i t h the Spanish Bible 
f e l l o w s h i p at West Bel l fort and Da i r y 
A s h f o r d , for w h i c h Benson l o r d is archi 
tect and Luis l.emus engineer. 

I hat bu i l d ing consists o l a series ot 
meet ing rooms and a large sanctuary, 
l-xcept lor a few steel beams in the sanc-
tuary space, w h i c h suppor t the relat ively 
l ong span ot the roof , no o i l ier w o o d or 
steel f r am ing is used anywhere in the sin-
gle-story bu i l d i ng . The panels are made 
o l l oam and w i re , and are relat ively light 
and easy to l i f t (a four - foo t by e igh t - foo t 
panel weighs just Mi pounds) . In addi-
t i o n , the panels are connected to each 
o ther very s imply, w i t h pieces o f tw is ted 
w i re . Since assembl ing the wal ls and roof 
requires very l i t t le cons t ruc t ion sk i l l , the 
church can be — and is being — bu i l t 
p r imar i l y by the congregat ion itself. As a 
result, the church bu i ld ing is much more 
economica l than one constructed more 
convent iona l ly . In fact, this " h i g h t ech " 
mater ia l may become the mater ia l of 
choice for the lowest - tech, sell bu i l t p ro-
jects because i t can be bu i l t w i t h relat ive-
ly low-sk i l led volunteer labor, h i addi-
t i o n , since the inherent weather resistance 
o f this mater ia l means it can be left on 
sire w i t h o u t de ter io ra t ing , or be safely 
stored lor long pi i iods ol d im . il is 
ideal for bui ld ings that are erected 
episodical ly over a long per iod o f r ime — 
as vo lunteer -bu i l t bu i ld ings tend to be. 

Wh i l e the Spanish Bible Fel lowship 
bu i ld ing is iu some ways a good match 
between cons t ruc t ion system, p r o g r a m , 
and c l ient , its departure f r om conven t ion -
al bu i l d ing cons t ruc t ion is not w i t h o u t 
consequences. A l t hough electr ical , p l umb-
ing , and phone lines are easily installed 
before the concrete is app l ied , once the 
concrete is in place, m a k i n g changes 
or repairs is more d i f f i cu l t than w i t h 
standard wal ls . In terms o f f in ish , the 
bu i ld ings have more in c o m m o n w i t h 
adobe const ruc t ion than the carelu lK 
craf ted inter iors o f more convent iona l 
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bui ld ings — typ ica l in te r io r finishes such 
as hung cei l ings and door t r i m are not 
easily incorpora ted in to the foam and 
concrete system. A lso , the system does 
not lend itself to use in f loors because of 
the d i f f i cu l ty ot achiev ing a smooth sur-
face. In fact , the f inished concrete surface 
is more s imi lar in texture to rough stucco 
than the smooth f inish o l poured- in-place 
concrete f loo r slabs. 

In another d imens ion ot bu i l d i ng , sus-
ta inab i l i ty , there may he fur ther concern. 
M a n y early appl icat ions ot foam to bu i ld -
ing presented formaldehyde outgassing 
prob lems that caused their use to be dis-
con t inued . M o r e recently, the s t ructura l 
insulated panel system experienced a sim-
i lar p rob lem f r o m the glue used to bond 
s t rand board o r p l y w o o d to the f oam. In 
al l fairness, S iyroto .nn has not exh ib i ted 
this d i s tu rb ing character ist ic. I lowever, 
it is a pet ro leum produc t and by using it 
we take o n , even i f un in ten t iona l l y , the 
resource and po l l u t i on problems of 
petrochemical p r o d u c t i o n . 

The in tegrat ion of synthet ic materials 
in to bui ld ings lias always had its pr ice. 

At Ihc Burrow house on Bissonnet, the 
steps in building a foom wall are clear. 
first, erect the wire-covered foom panels 
(above right); cut and burn out spaces lor 
windows and wiring (above); then spray 
on a layer af concrete (above left). 
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. Windows, once made principally of wood 
~ZZ and glass and often assembled on site, are 

now completely manufactured products 
" S : incorporating nylon, vinyl, aluminum, 

and silicone in addition to wood and 
KB glass. They are impervious to water and 

virtually maintenance-free, hut because 
w nidows are so standardized, subtleties 
of expression and function are difficult to 
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achieve. If a window is leaking, you're 
better off reaching for the warranty than 
a hammer. 

Vinyl siding is the most demonstrative 
example of the problems with synthetic 
materials. There is no functional criticism 
of vinyl siding. It's easy to install and 
maintenance free. Vel u lacks [he material 

quality of wood and cannot achieve the 
same precision of detail. It clearly is syn-
thetic material used without spirit. 

So far, even those experimenting with 
foam . i \ .1 quasi-structural material havi 
used it only in the most pragmatic ways. 
The foam panel system is perhaps the 
most architecturally interesting foam-
based construction system to date, mostly 
because it completely obscures the foam 
inside a layer of concrete, thus simplify-
ing the walls in both practical and aes-
thetic ways. Although foam panels of this 
type have been used on a small number 
of residences in Florida, Arizona, and 
California, their primary appeal seems to 
be its low cost and ease of construction. 
The mam impetus for using the system is 
clearly economic rather than aesthetic. 

Unfortunately, even as foam-based 
construction methods slowly become 
more refined, the romantic characteristics 
of foam continue to be evasive, loam is, 
perhaps, reminiscent of another material 
once argued as a vanguard of modem 
construction. At the beginning of the 
20th century, reinforced concrete was 
embraced by a number of architects, 
including Wright and l.c Corhusier, as the 
quintessential modern material. Its ability 
to be formed easily, its simplicity, and its 
inherent rationalism established an 
important part of the vocabulary of mod-
ern design. Another generation of archi-
tects (and even an older l.c Corhusier) 
found different characteristics in the con-
crete. Kahn admired its roughness, inoiiu-
mentality, and even romantic characteris-
tics. And architects continue to debate 

reinforced concrete's phenomenological 
characteristics. 

Modern architects have been 
blessed, or burdened, with an impera-
tive from 19th-century architecture to 
find new forms for new materials. 
Three qualities of foam — its light 
weight, inherent weather resistance, 
and ability to he shaped — seem to 
suggest new forms not so bound to the 
characteristics that have shaped build-
ings in the past. Foam's light weight — 
or, more specifically, volume without 
weight — suggests forms that do not 
stack or get larger toward the ground, 
but expand upwards, no longer appar-
ently subject to gravity. Its weather 
resistance suggests a smoothing of the 
traditional distinction between surfaces 
such as roof and wall and the elabo-
rate detailing that arose around those 
transitions. Finally, foam's ability to be 
easily shaped is crucial to achieving the 
potential of the first two qualities. 

Experimentation with form or 
building shape, best characterized by 
the sculptural quality of Frank Cehry's 
various museum buildings, is a current 
interest of many architects. Yet despite 
the uiicoiiveiuioii.il form ot these 
buildings, they are constructed in a 
surprisingly conventional manner. If 
architects have latch been trying (o 
overcome the limitations of form 
imposed by conventional construction 
systems, what might they make ot the 
freedom offered by foam? 

Tor the answer to that question, 
we'll just have to wait and see. So tar, 
few architects seem to be taking on the 
challenge offered by foam. That may 
be because while the loam panel sys-
tern might allow architects to experi 
nient with form and sculptural surface, 
as a construction system it lacks the 
apparent visual precision that J i .n.u 
teri/es most architectural projects. And 
anyone hoping that the construction 
industry wil l do what the architects 
have not and give foam a chance is 
likely to be disappointed. In the U.S., 
the construction industry has also 
shown itself to be more receptive to 
evolution m building s\stems than out-
right revolution. • 

FOAM IN T H E ^ > '60s, 
As notable as they are, the church in Sugar 
Land and (he home in Southampton aren't 
the first Houston structures tD use total foam 
construction, That honor goes to a house 
built in 1956 by Dean Emerson, then a 43-
year-old employee of Dow Chemical. 
Emerson was trying to develop new uses for 
Styrofoam, which until then had primarily 
been used in floral arrangements. Since 
Styrofoam has a high insulation value, 
Emerson reasoned that it might be used for 
insulating buildings. And because he wanted 
foam to be used universally, and not just in 
wood frame construction in North America, 
Emerson decided to find a way to integrate 
foam into concrete construction, which is 
used by most of the world. 

With the help of a contractor, Emerson 
built his own home as a test case for his new 
system. He used three-inch thick, one-foot 
wide, and eight- to 12-foot long foam panels 
manufactured to his specifications by Dow. 
The major challenge Emerson encountered 
was in tying his foam walls down to the 
concrete slab, To do this, he devised a sys-
tem of steel wires that ran from bolts in the 
slab to bolts in a wood plank placed atop 
the foam panels. Once the panels were 
placed on the slab and tied down with wires, 
an inch of concrete was sprayed on both 
sides of the wall 

The 3,000-square-foot house, located in a 
wooded area just off the 98QD blook of 
Memorial Drive, consisted of four bedrooms, 
a large living/kitchen area, and a playroom. 
The one-story structure — low slung with an 
open floor plan — was similar in design to 
many other contemporary ranch houses of 
the era. As Emerson had expected, the insu-
lation value of the foam kept his utility bills 
down to just a little more than half of that for 
similar houses built out of wood. An unex-
pected advantage of the foam and concrete 
walls was their effectiveness in blocking 
sound — even the loudest noises from the 
playroom were muffled. 

Emerson and his family lived in their 
foam house for 38 years. When they sold it in 
1994, the house was still solid — as the new 
owners discovered when they tried to tear it 
down so they could replace it with a larger 
wood-framed home. Nearly four decades 
after they were put into place, the foam and 
concrete walls proved difficult to dismantle. 

In the early 1960s, Emerson and a 
home builder used this same foam-and-con-
crete system to build more than 50 houses on 
the west side of Houston. Although the ven-
ture proved successful, the foam and con-
crete system failed to catch on, perhaps 
because it utilized different materials and 
laborers than standard wood-frame con-
struction. But Emerson, now 86 and content 
after living in his experiment for nearly half 
his life, still advocates the use of foam in 
construction. — Mark Oberholzer 


