
T
he Swonder Ice Arena is a sim-
ple building form that dynami-
cally defines a massive space.
The arena’s roof curves across
the width of the building along

the line of a continuously curved W16 to
create a sculptural shape. A cantilevered
glass canopy supported from steel pipe
columns and HSS beams welcomes visi-
tors to the arena. The facility includes a
1000-seat ice rink, a 400-seat ice rink, in-
door and outdoor skateboarding parks, a
fitness area, a hanging walking/jogging
track, a concession area and offices.

The W16 roof beam that forms the
roof line extends from one end of the
building to the other, with full-penetra-
tion welds at each connection. It also
forms the top chord of a king-post truss
over the 1000-seat ice rink; spans across
the central core of the building; forms the
top chord of another king-post truss over
the 400-seat ice rink; and cantilevers over
a low roof area, allowing clerestory win-
dows between the two roof planes.

The roof beam was braced against
twist at each end of the truss and at the

centerline of each truss span, and was
braced at the top flange by the roof deck.
Designers used an LRFD design with the
beam stability concepts developed by
Joseph A. Yura, Ph. D. at the University of
Texas, and determined the Cb value of the
beam for the unbraced length of approx-
imately 50’ on each half of the trusses. 

Beam analysis was conducted using a
three-dimensional model of the building
to account for beam continuity and brac-
ing, and the effect of horizontal forces act-
ing simultaneously with the dead and
live loads. A P-∆ analysis was used to in-
clude the effects of the deflection of the
beam, and to satisfy the LRFD design.
This was concern where the beam carries
large axial forces as the top chord of the
two king-post truss spans. The axial
forces, together with the dead and live-
load deflections, affect the moments in
the top-chord beam and vary the Cb factor
for each load case. 

The roof was designed to support up-
lift wind forces. The uplift design case
used the roof deck to brace the top flange
of the beam, providing a conservative Cb

value of 2.0 for the uniform-load design
calculations, with the ends of the beam
braced against twist.

The interior of the rink volumes were
opened by establishing a 20’ spacing for
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“An impressive building for
the cost. Simple and elegant
steel detailing results in a
practical solution meeting
the owner’s brief.”
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the roof trusses, and by keeping the lines
of the trusses simple with a minimum
number of members. An EPICORE roof-
deck ceiling system spanning between
trusses provided an appealing ceiling,
supported the vertical loads, and pro-
vided the required diaphragm strength
and stiffness. 

The steel columns on one side of the
1000-seat ice rink were designed to lean
towards the rink. The leaning columns
impose horizontal forces on the building,
as the horizontal component of the dead
and live forces acting at the roof attempt
to push the building to one side. These
horizontal forces are resisted by diagonal
bracing on each end of the building. The
roof diaphragm, acting in concert with a
horizontal truss located near the center of
the building above the leaning columns,
transfers the dead, live, wind, and seis-
mic forces to the diagonal braces at the
building sides. The horizontal roof truss
can support the horizontal forces, but is
too flexible to keep the horizontal deflec-
tion of the roof to an acceptable value. In-
stead, the stiffness and strength of the
roof deck was used with the horizontal
truss to reduce the deflection of the roof
to a reasonable value, to provide some re-
dundancy, and to support the trusses
during construction. 

The contractor first installed the hori-
zontal truss and then installed the roof
trusses from each side, working towards
the building center, and completing the
roof deck attachments between each set
of trusses before placing the next truss.
Until the roof deck was completed, it
acted only to reduce differential horizon-
tal deflections between trusses and to
transfer horizontal forces back to the hor-
izontal truss that spans between the two
exterior lines of diagonal bracing. Once
the roof deck was completed, the deck di-
aphragm and the horizontal truss acted
together to support the remainder of the
horizontal loads.

The walking and jogging track and a
spotlight catwalk in the larger rink are
hung from the roof structure, freeing the
floor plan below. Despite the additional
dead and live load demand that they
place on the roof structure, they actually
reduced net wind uplift near the peak of
the roof, where the uplift forces generally
would be higher. The continuous nature
of the roof framing has the necessary
stiffness to reduce vibration on the track
to a comfortable level.

The project cost was just under $12
million, and the building was completed
in 2002. ★
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