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C r e a t i v e T e n s i o n 
University of Houston s tudents bu i ld w i t h fabric 

The Rice School amphitheater. 

THE ELEMENTARY-SCHOOL PERFORMANCES .» the 
amphi theater behind the Rice School arc 
modest compared to those at the 
Cyn th ia Woods M i t che l l Pavi l ion. Hut 
the t w o venues share a c o m m o n t ra i t : a 
comp lex , high-tech fabr ic roof . 

The Rice School amphitheater, b ig 
enough to seat a single class of elemen-
tary- or middle-school students, was 
designed In I > University o l Hous ton 
archi tecture students enrol led in profes-
sor Patrick Peters' design-bui ld s tud io 

t Lis-.. I H I tlit- last 12 years, ever; sum 
met, the p rog ram has offered students 
the rea l -wor ld experience of conceiv ing 
and cons t ruc t ing a smal l s t ructure for a 
local nonp ro f i t g roup . 

Last year, the students considered 
four possible sites at the Rice School , a 
publ ic elementary school . W i t h i n the 
f irst three weeks of class, they had 
focused on the amphi theater , w h i c h was 
unused part ly because i t lacked shade. 
" I t presented problems that had architec-
tura l solut ions w i t h i n the means we had 
ava i lab le , " Peters explains. 

The students presented a scheme to 
the school facul ty at the beginning of 
M a y 2 0 0 1 . A week later they came back 
w i t h a f inal design, revised accord ing to 
the faculty's suggestions. The co l labora-
t ion th r i l led Rice School pr inc ipa l 
Jocelyn M o u t o n . "Every t ime we me t , " 
she Bays, " t he students were tak ing notes 
and l is ten ing." 

By this t ime , the project had become 
unconvent iona l . Overhead power lines 
hemmed in the site; underground pipes 
required a long span. Peters says they 
were left w i t h no choice: " W e d idn ' t 
start out to do a fabric project. But by 

the t ime we got to that po in t , there was 

almost no other so lu t i on . " 

H a v i n g decided on fabr ic, the 13 U H 

students began their search for expert help 

at Hendee Industr ies, a Hous to n compa-

ny. Hendee turns computer coordinates 

in to patterns used to cut fabr ic sections, 

then stitches the sections and welds them 

in to three-dimensional shapes. " I t ' s a lot 

l ike mak ing sai ls," says company presi-

dent Bil l 1 lendee. 

Archi tects, o f course, are rarely 

t ra ined to make sails, and lew attempt the 

t r icky business. Hendee referred the stu-

dents to fabr ic-structure expert W i l l i a m 

M u r r e t l , owner o f the New Jersey-based 

consul t ing f i rm Fabric Structures, Inc. 

M u r r e l l , a math ma jo r w h o switched 

to archi tecture in his jun ior year, launched 

his career at a mi l i ta ry th ink t ank , where 

he designed portable barracks; the idea 

was that a plane cou ld carry an ent i re 

por table base. He found himself do ing 

fabric extensions for a i rcraf t hangars, 

i l ien protect ive " b u b b l e " enclosures for 

tennis cour ts . The bubbles stay inf lated 

because fans keep the air pressure inside 

sl ight ly higher than the air pressure ou t -

side. (A s imi lar system holds up the 

Detro i t Si lverdomc.) 

In the early 1980s, M u r r e l l began 

exp lo r ing tensile structures, lake " b u b b l e " 

structures, these are made of a l ight fab-

r ic , but instead o f air, masts or arches sup-

por t the t ight ly stretched fabric. The ten-

sile forces created by stretching the fabr ic 

are much larger than any other forces on 

the st ructure, i nc lud ing w i n d , r am, and 

gravi ty. A t every po in t on the fabr ic sur-

face, the bu i l t - in tensile forces are in equ i -

l i b r i u m . Tha t means that at every po in t . 

the fabric must curve — and curve no t in 

just one d i rec t ion , but t w o . I he forces 

inside the fabr ic dictate its f o r m . 

Archi tects , o f course, usually w o r k 

the other way a round — w i t h structure 

f o l l ow ing the archi tectura l f o rm — and 

the I I I I students were no except ion. O n a 

I nday in July thc\ arr ived ,u A p.m. in 

Murre l t ' s New Jersey off ice. By N p.m., 

M u r r e l l had concluded tha i the designs 

they 'd b rought were unworkab le . " T h e 

cable forces were immense, " he explains. 

" I he co lumns were not in compression 

hut in bending. Wha t was w r o n g w o u l d 

be an interest ing d iscussion." 

Soon, t hough , the students found the 

r ight shape. Th is computer- intensive 

process is the most compl ica ted par t o f 

designing a tensile fabr ic structure. " W e 

call it f o r m - f i n d i n g , " M u r r e l l says, " a n d 

we treat i t w i t h some reverence. We don ' t 

make the shape; we t ry t o f i nd the shape. 

It's a mathemat ica l procedure. Once you 

f ind the constra ints , you t ry to f ind the 

inherent shape." 

The students' amphi theater designs 

evolved in to a pair of intersecting arches 

w i t h the fabr ic stretched over t hem. T h a t 

shape proved low enough to clear power 

lines, tal l enough t o avo id obst ructed seat-

ing, and curved enough to satisfy the laws 

of gravi ty . 

Back in I I l lus ion , in the lasl t w o 

weeks ut July, Hendee Industr ies made the 

fabr ic , a v inyl-coated polyester that 

Hendee predicts w i l l lasl 10 to I s years. 

Cables run in sleeves at the edges o f the 

panels. At the corners, those cables are 

attached to a plate, wh ich is bolted to the 

arches. The U H students per fo rmed most 

o f the labor, m a k i n g patterns and cu t t i ng 

the fabr ic to shape. Hendee's staf f used 

radio- f requency we ld ing to fuse the fabric 

pieces together. 

The fabric was ready by the end o f 

summer, but after fal l classes began, w o r k 

s lowed In weekend sessions. A bu i ld ing 

permi t was approved the f irst week o f 

\ugus t , a mon th later than p lanned, 

f o u n d a t i o n s came next ; in September a 

crew f rom W.S Bellows ( onst ruct ion lift 

ed the steel l i f ted in to place, p r o bono . 

The students d id the we ld ing . 

A t last, everyth ing was ready for ihe 

big momen t . O n November 17, a 

Saturday m o r n i n g , 2,000 pounds o f fabric-

were rol led out on a dol ly. Ropes had 

been stretched across the steel arches to 

cradle the fabr ic . Some of the U H stu-

dents un fur led the fabr ic ; others pul led it 

over the f rame w i t h ropes. N o b o d y there 

had ever raised a fabric roof before. 

The fabr ic n o w draped over the arch-

es, w r i n k l e d l ike laundry, awa i t i ng the 

tension that w o u l d snap it in to place. At 

each corner, the fabric was bol ted to a 

sleeve that slid over the steel pipe sup-

ports. Students hand-t ightened a pair 

o f 4 ,000 -pound comealongs at each sup-

por t to pul l the sleeves d o w n and stretch 

the fabr ic. 

As Peters watched, the canopy's sad-

dle curve emerged. " T h a t was the Inst 

moment that fabric had a qual i ty of being 

more than h u n g , " he says. " I t became 

someth ing altogether d i f fe ren t . " 

— Christoj Spider 


