































































































































































































Assembling the structure



Extract from Jacob Leupold’s treatise on “Why timber bends, breaks and remains stiff,
and how it can be made rigid,” 1726.
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Early forms of laminated structures before the advent of bonded timber laminations.
Timber Bridge in Wetingen. Switzerland. lllustrated in an early treatise on timber. Built by
master carpenter Hans Ulrich Grubenmann 1764 — 66. Two large parallel laminated arches

were formed using pinned interlocking planks spanning 61 metres.
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Emy and Orme’s forms of mechanical lamination. Emy’s “Description d’un
nouveau system d’arcs” was published in 1828. His system involved bending
planks of timber and pining them together with additional clamps, Orme’s of

forming shaped flat planks on edge and nailing them together.
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Arch foot detail.
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Arch pin connections. And bracing struts
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5. Napier University

Based on geodesic principles, the structure measures 27m long, 20m wide x
11m high

Architect

Building design
Partnership —
Glasgow

Project Engineer

Building Design
Partnership —
London

Timber Engineer

John Westmucket
— Symonds
Group Ltd

Timber Structure

Cowley Structural
Timberworks
Ltd



The nearly finished building.




Full size workshop mock-up




The Cowley Connector.
The outer sleeve is bonded into the Kerto LVL ribs with a poly urethane type adhesive,
the inner threaded section is then screwed into the nodal connector.
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The Cowley Connector

" COWLEY
i A wersad e sacaiom for the end gradn joinling
COMMNECTOR Of structural Tmber




The Cowley Connector




Edge detail




Completed structure before cladding. Skin formed of 3 layers of grade 4 OSB
bonded to achieve curvature of structure to receive Titanium cladding




Sprayed PU foam thermal insulation and vapour control, plus
100mm of quilt thermal/acoustic insulation.




Internal View of completed building. Birch faced ply internal linings treated
with (Envirograph) fire retardant as are the exposed section of the ribs.




Photos, drawings etc., courtesy of Gordon Cowley






6. Marlow Academy

Based on geodesic principles like the Napier building. The structure has a span of
22 metres and is 68 metres long, yet the ribs are only 300 x 75 Kerto LVL.

Architect

Building design
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Project Engineer

Building Design
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Timber Engineer
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Ltd
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Cowley Connector










Photos, drawings etc., courtesy of Gordon Cowley






7. The Downland Gridshell

Architect

Edward Cullinan
Architects

Engineer:
Buro Happold

Timber Structure

The Green Oak
Carpentry
Company




Architectural concept developed in conjunction with Ted Cullinan, Michael
Dickson (Buro Happold) and Chistopher Zeuner (then director of the Weald
and Downland Open Air Museum)
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Model produced by Buro Happold for HLF Application.




The Archive Store




Laminated whitewood main floor beams




Archive store with 105mm thick T+G whitewood plank ‘lid’ complete, end
walls assembled and perimeter partially prepared to receive gridshell.




Edge detail at shell floor level.




Lath production.




Scaffold ready for assembly of shell grid




The ‘Node Clamp’. Initially the idea was to slot the laths to allow them to slide over each
other as the shell was manipulated from flat into its doubly curved form. The node clamp
illustrated here allows this to take place whilst avoiding costly machining of the timber.
Layers 2 and 3 are pinned together via the central steel plate and represent the neutral axis.




Walk the line . . ..




Lattice complete and on the way




Going . ....




Going .. ...




Still going . . ..




Gone!




Shell edge fixings.




Edge blocking.




Basic shell form completed.

& BE

[l Sy %

-
&

1.
3 i

b/




Laminating the Boundary Arches.




Shaping the boundary arch sections and slotting for flitch plate attachment.




Boundary arch assembly complete.




Ribbon roof assembly




Ribbon roof construction details. Note the use of bonded in rods for the
turned struts.




WRC Cladding boards.




Completed structure.
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Architect

Glen Howells
Architects

Gridshell
Engineer

Buro Happold

Timber Structure

The Green Oak
Carpentry
Company

8. The Savill Gridshell







Edge condition and blocking prior to fitting layers 3 and 4.
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Photos of the Savill Building courtesy of Warren
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