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This concept is mainly intended for joists in multistorey construction. As urbanization will accelerate even more with the climate change, land costs and urban sprawl will require higher housing densities. One challenge is then to build earth quake safe floor slabs at low cost. 
Bamboo could be one answer, provided some requirements can be met:
· Floor joists with minimal flexion; without the jumping feeling of walking on a bamboo suspension bridge.

· Standardized dimensions 
· Safe connections to load bearing structure (rigid beam/column)
· Sound insulation between floors
· Secure treatment against insects, as for all construction bamboo
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The vierendeel design (named after a Belgian bridge engineer around 1900) could take advantage of the outstanding tensile strength in bamboo, create beam height to cover some span and still avoid the typical flexion phenomenon of bamboo. The high shear stress at the ends of a beam can be met with reinforced concrete components. The dimensional standard can easily be maintained in a mounting rig. The volume of reinforced concrete compared to a standard beam or a slab is minimal.
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Upper member upside down for concrete casting.

Note the wire next to cuts which efficiently prevents the bamboo from cracking.
The attached pictures show experiments with ϕ 5 cm x 180 cm culms and ϕ 8 mm rebars in C40(N/mm2) concrete.  The height of the beam is 150 mm all over; hence the tapered shape of individual culms is compensated for. The center piece may not need to be concrete. Small vertical bamboo stubs could also be tried, but void bamboo culms risk to be smashed by the high compression. 
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In a typical residential building the span should naturally be increased to 4-5 m and the bamboo diameter perhaps ϕ 7-8 cm or even 10 cm, depending on the secondary load bearing system for the floor  and hence the center to center distance of the beams.

Two flat steel connectors will be integrated into the concrete for fixing a beam end to a structure.


The challenge now is to control the shrinking of the concrete as it dries. If too much void between the concrete and the bamboo arises the vierendeel beam will flex. 

Grateful for all comments and suggestions from the Bamboo Community,
Regards, 

Ingemar
Ingemar Saevfors, architect

saevfors@canit.se

