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The Richmond Oval will serve as the long track speed skating venue for the 2010 Winter Olympics. The one-of-a-kind
five acre roof structure features hollow, triangular-shaped composite wood-steel arches, which span 310 feet and
conceal mechanical ducts, electrical conduits and sprinkler pipes.
Spanning between the arches are
1” DFP Plywood
novel,
prefabricated
“wood
Bulkhead
wave” panels consisting of pine
Shop Applied
beetle kill 2x4’s and plywood.
Plywood Pattern
Each panel comprises three
hollow triangular section trusses,
190 (#6)
typically 13m long, 1.2m wide Double 2x6
DYWIDAG Bar
and 0.65m deep laid side by side
Trimmers
and connected together by a
28mm thick top skin of plywood.
The two sloping faces of each Vshaped truss splay out from a
central bottom chord of 2x4
(38mm x 89mm) members, and
are built up from successive
Figure 1. Typical wave panel perspective view (plywood removed, expect as shown).
strands of the same material laid
on edge. Each strand is vertically offset from the one below it and nailed together. Only every second strand is
continuous, with alternating strands comprising short lengths of lumber separated longitudinally by gaps of varying
length. The incremental longitudinal offset of each successive row of blocks creates a bracing effect along the length of
the truss improving resistance to bending. At intervals along the span serrated triangular plywood gusset plates
establish the geometry of the unit and improve lateral stiffness.

Figure 2. The wood wave roof panels are prefabricated from pine beetle kill.
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One of the ingenious things about the design is that it
exploits the ability of a 2x4, even in its strong-axis, to
bend, when made into a long strand. During fabrication,
which involves custom CNC production, to create the
nearly infinite number of 2x4 strand arrangements, each
truss is tensioned with a steel rod, giving it a camber of
0.65m from the ends to the crown. The result is a
composite panel whose structural performance is complex,
but in which the 2x4’s and plywood perform at optimal
efficiency, both structurally and acoustically. Factory
fabrication of the panels included the installation of
internal (hidden) sprinkler lines, a black fabric acoustic
liner and mineral wool insulation to meet fire codes.
Figure 3. The architectural laminated wood arches provide the
primary superstructure that supports the wave panels.

The panels are designed for installation between the primary
composite glue laminated/steel arches that span 100m across
the Oval. The saw tooth profile of the soffit and the gentle
undulation of the WoodWave© along with the regular
pattern of black fabric, visible through the gaps in the panels
creates a visual texture rare in a building of this scale.
In addition to the virtuosity of the structural engineering, the
proprietary WoodWave© panel system is unique in that it is
fabricated from ‘blue stain’ pine wood harvested from
forests devastated by Mountain Pine Beetle. More than
twenty hectares of this forest has been used to create the
WoodWave© for the Richmond Oval, confirming the
commercial viability of this material, and enabling
replanting to commence with beetle-resistant species.
Figure 4. Installation of the prefabricated wave panels.
The last panel was installed on January 15th 2008 in a ceremony attended by political and industry leaders. The panels
not only provide an economical structural solution but also a stunning aesthetic quality and enhanced acoustic
performance.

Figure 5. George Third & Son is responsible for combining steel with the
glue-laminated beams to create the arched trusses.
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