
Two curved walls of differe n t
radii had to be formed in the
c o n s t ruction of St. Thomas

Mo re Worship Center in En g l e-
wood, Co l o ra d o. The outside wall of

the round sanctuary was made up
of two semicircles, one 60 feet in ra-
dius and one 75 feet in radius (Fi g-
u re 1). No rm a l l y, a separate set of
f o rms would have been built for
each ra d i u s. To cut costs and make
our bid more competitive, though,
we had our form supplier custom
design a set of adjustable panels
which could form both radii. This
enabled us to lower our bid and in
the end save about $30,000 on total
p roject costs—just about the
amount by which we had underbid
the next closest competitor.
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Figure 1. Curved gang form panels
with adjustable steel walers formed
both 60- and 75-foot-radius walls of a
church in Englewood, Colorado.

Figure 2. The adjustable 2x3-inch waler was rolled to a 68-foot radius. By
tightening or loosening threaded adjustments, the steel walers could be bent in
the field to form the 60- and 75-foot-radius walls.



Wall heights varied, too

The two half-circle walls differe d
in height as well as in ra d i u s. Be-
cause the 75-foot-radius wall ex-
tended below grade to enclose a
l a rge multipurpose basement area it
had to be 12 feet high. The 60-foot-
radius wall, on the other hand, was
only 5 feet high. For arc h i t e c t u ra l
re a s o n s, the remaining height of
each wall was built as a masonry-
steel stud wall.

To cast both walls with the same
f o rm s, the adjustable-radius panels
we re designed and constructed to
cast the 12-foot-high walls first.
Then they we re cut in half and both
h a l ves we re used to form the 5-foot-
high walls. Six 12-foot-high wall
panels we re built, each 16 feet long,
altogether enough to cast 48 lineal
feet of wall at a time. After these
f o rms we re cut in half, 96 feet of the
5-foot wall could be cast at one
t i m e. As a result five concrete place-
ments we re needed to cast the 12-
foot wall, but only three we re need-
ed to cast the 5-foot wall.

Adjustable walers

Adjustable curved walers made it
possible to create the two differe n t
wall radii with the same form s. Tw o
t h readed adjustment devices on
each waler (Fi g u re 2) we re either
tightened or loosened to decrease or
i n c rease the radius of the curve.
With these threaded adjustments
tightened only halfway, the 2x3-inch
steel box-tube walers we re rolled in
the metal shop to a 68-foot ra d i u s —
halfway between the 60- and 75-
f o o t - radii of the two walls. After wall
f o rm panels we re built to this ra-
d i u s, the adjustments we re loos-
ened to create the 75-foot-ra d i u s
c u rve. The 12-foot wall was then
cast, the forms we re cut in half, and
the adjustments we re tightened to
c reate the 60-foot-radius curve.

Because the radius of each form
was changed by making adjust-
ments at only two points and not
along the entire length of the walers,
the 60- and 75-foot-radius curve s
that we re created we re not perf e c t
a rcs (Fi g u re 3). The 60-foot-ra d i u s

f o rm had a slight bump at each ad-
justment point and the 75-foot-ra-
dius form had a slight dip at each
adjustment point. While the dra w-
ings in Fi g u re 3 are greatly exagger-
ated to show how the forms we re
not perfectly curved, the gre a t e s t
va riance in the radius was actually
only 1⁄4 i n c h — well within the toler-
ances allowe d .

How the gang forms were built

We constructed the curved wall
f o rms on two curved form building
tables: a convex table for building
inside wall panels, and a concave
table for building outside wall pan-
e l s. The 12x16-foot tables we re built
on site on truss support s. For the
c o n vex table, a 68-foot ra d i u s, con-
vex curve was cut into the top edge
of wood 2x12s. The 2x12s we re then
set on the trusses with the curve d
edge face up. Then 12-inch-thick
plywood was placed over the 2x12s
to create a curved plywood tabletop.
The concave table was built in the
same way, except the 2x12s we re cut
with a concave curve.

To construct a wall form panel,
four box-tube steel walers we re laid
on one of the form tables and held
in place tempora rily by clips at-
tached to the table. Prebent to the
6 8 - f o o t - ra d i u s, the adjustable
walers we re spaced  1⁄2 feet apart ,
s t a rting 8 inches above the bottom

of the panel. Wood 4x4 stro n g b a c k s
we re placed at 12 inches on center
on top of the walers, perpendicular
to the 16-foot length of the panels.
Then 3⁄4-inch-thick BB form plywood
was laid over the stro n g b a c k s. Ca r-
riage bolts passed through the
w a l e r s, stronger backs, and plywood
held the entire panel together.

Large windows created difficul-
ties

Assembling forms was slowed by
c o n s t ruction of many large win-
d ow s, some 16 feet wide. The top
and bottom bulkheads of the win-
d ow blockouts had to be cut to the
same radius as the wall form s, then
assembled inside the form s. Al-
though setting the wall forms and
placing concrete each took only a
d a y, constructing blockouts and in-
stalling rebar took up to 3 days.

Wi n d ow blockouts made con-
c rete placement difficult, too. Be-
cause the concrete walls we re
placed in one lift, concrete dis-
c h a rged into the top of the form s
had to be worked under the block-
outs without leaving voids in the
w i n d ow sills. To provide the vibra t o r
the access to do this, a trapdoor was
cut in the form face at the location
of each blackout and a 2-inch-di-
ameter hole was drilled in the bot-
tom bulkhead of the blockout. Du r-
ing placement, we inserted a

Figure 3. As rolled, the walers were a per fect arc with a 68-foot radius (middle).
After they were attached to the forms, the adjustments were loosened to produce
the 75-foot radius (top) or tightened to produce the 60-foot radius (bottom).
Unnoticeable small humps or dips (exaggerated in the drawings) were created
because the adjustments were made only at two points instead of along the entire
length of each waler.



v i b rator into the concrete below the
blockout by passing it through the
opened trapdoor and through the
hole in the bulkhead. The tra p d o o r
was replaced afterw a rd so the form
could be reused even if there was no
w i n d ow at the same location in the
next placement.

Snap ties didn’t snap

We decided to use four rows of
snap ties spaced at 12 inches hori-
zo n t a l l y, planning to break the ties
first and then strip the form s. We
thought this would allow us to stri p
a 16-foot-long form in about 30
m i n u t e s, but instead it took as long
as 2 1⁄2 h o u r s. As the first few snap
ties we re broken, the curved form
popped off the concre t e, binding
the other ties. As more and more ties
we re broken, the ties that we re left
we re put in a bind even more, mak-
ing them more and more difficult to
b reak. If we had to do the pro j e c t
again, we’d try using taper ties in-
s t e a d .

$30,000 saved

The total cost of constructing the
12-foot wall and the straight wall
which closed off the D-shaped base-
ment ave raged $3.66 per square foot
of wall surface (1981 costs). Out of
this $3.66, $1.79 was for labor and
$1.87 was for materi a l s. The total
cost of the 5-foot wall came to $3.00
per square foot of wall surf a c e, of
which $2.14 was for labor and $0.86
was for materi a l s. In both cases,
s t ripping and cleaning cost about
$0.22 per square foot of wall surf a c e.

We estimate that using the ad-
justable radius forms cut the cost of
the 12-foot wall by 15 percent and
the 5-foot wall by 50 percent. Alto-
g e t h e r, the saving was about
$30,000, which was about 5 perc e n t
of the total project costs and 25 per-
cent less than the cost of using two
sets of wall form s, one set for each
ra d i u s.
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