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not long ago, using an inkjet 
printer and a carefully cultured 
batch of cells, scientists at Wake Forest 
University grew a mouse heart on a 
piece of paper. A printer, just like the 
one in your office, on paper, just like 
what you’re holding in your hands now, 
and cells, just like the ones that are 
sitting in your marrow. It’s so simple as 
to be astonishing, but its impact in the 
world of medicine is unprecedented 
and nothing short of revolutionary.

Now, no one would suggest that 
turning this model to bike frame 
material carries an equal weight of 
discovery, but that doesn’t mean it’s 
not waaay cool. While great strides 
are being made in the metallurgical 
field and with carbon technology in 
large processing plants, in far away 
locations, it’s easy to forget the possi-
bilities that can literally pop right out 
of the ground under our own feet.

Long a resource in the development 
of human culture, bamboo’s presence 
in our world has only grown from its 
uses in China over 7,000 years ago. 
The first paper was made with this 
stuff. Armies marched with it in their 
bows, their arrows, their spears, their 
knives. Peasants built houses with 
it, just as emperors did with palaces. 
Through millennia, bamboo was used 
for boats, carpet, furniture, bedding, 

fishing rods, 
buckets, cups, 
musical instru-
ments, and pipes. 
It’s eaten, taken as medi-
cine, trod on as flooring, 
and threaded into our clothes. 
Bamboo even had a stake 
in the origins of carbon fiber: 
the first filament used in the light 
bulb was a thin strand of bamboo. 
In the search to find a filament that 
was a more efficient conductor of 
heat, carbon fiber was created from 
rayon in the 1950s (see Bionics, 
issue #8). It can grow 12 inches a 
day and reach heights of almost 120 
feet. It can be harvested every 1 to 
6 years and can yield 25 times more 
wood per acre than our northern 
North American hardwood forests.

But bikes?
Fifteen years ago, Craig Calfee, of 

Calfee Designs in Santa Cruz, California 
was playing fetch with his dog. Instead 
of a stick, he was tossing a piece 
of bamboo he had picked up from 
a small clump growing nearby. His 
dog was relentless on this bamboo 
fragment, as most black labs are with 
any stick tossed their way. But every 
time the dog brought the bamboo 
back, it was in perfect shape: no 
fracturing, no splitting, not even any 

scratching. If bamboo could hold up 
to the pressure per square inch of the 
canine jaw, Calfee reasoned it may 
hold up under cycling-specific stresses. 
He went straight into research and 
design mode, the start of a ten-year 
stretch to eventually bring bamboo 
to the high-end cycling market as a 
viable performance frame material.

What he discovered tested the 
industry’s fidelity to standard frame 
materials like steel, aluminum, 
titanium, and carbon fiber. Bamboo’s 
hollow structure and fiber alignment 
have a natural high-tensile flexural 
strength (also known as modulus of 
rupture or bend strength, a mate-
rial’s ability to resist deformation 
under load) and rigidity. These fibers 
run longitudinally and are integrated 
in a matrix of lignin, essentially a 
woody organic polymer. If this sounds 
suspiciously like a naturally occurring 
corollary to another extremely popular 
frame material, that’s no accident. 
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Carbon fiber 
also relies on 

constructed fibers aligned to 
address desired frame charac-
teristics that are suspended in 
a resinous polymer matrix.

On top of these inherent strength 
characteristics, bamboo has a 
segmented, repeating, hollow structure 
along the stem of the plant, adding 
to the resiliency and aiding in the 
distribution of impacts. These same 
features serve to dampen vibration, 
creating a comfortable feel on the 
bike while still allowing for a stiff-
ness and efficient transfer of power. 
The absence of knots and other 
inconsistencies provide for a consis-
tent, predictable accounting for how 
this material will or won’t respond 
to exterior stresses. With predict-
able strength, stiffness, and vibration 
dampening, bamboo’s viability as a 
frame material has a lot going for it.

Sounds good, but it’s all academic 
until you actually try to build the thing.

The one problem with living mate-
rial is that it’s alive. Even after its 
harvested, it’s still subject to biological 

and physical processes, specifically 
thermodynamics and decomposition. 
All of bamboo’s inherent strength char-
acteristics won’t help if your top tube 
starts to rot, swell, or shrink under-
neath you. To combat this, the bamboo 
has to go through a heat-treatment/
curing process in order to remove 
the material of as much moisture as 
possible, thereby slowing the decom-
position process and severely reducing 
the one element that causes the mate-
rial to contract or enlarge. This process 
also addresses any lingering pathogens 
or pests that may be making a home 
deep in the fibers of the bamboo. A 
resin coating takes these now-retarded 
natural processes and nearly arrests 
them. The result is a preserved, much 
more inert material that can be more 
reliably fashioned into bike tubing.

Of course, a bike’s great strength is 
not simply in the raw frame material, 
but in how you bring these mate-
rials together. Obviously welding and 
brazing is out, making carbon lug 
joints the logical choice to assemble 
the tubes into a bike frame. Calfee’s 
first marketed bamboo bikes had these 
carbon joints, which worked great...for 
a while. While the natural shrink/swell 
processes were severely reduced by 
the curing process, the bamboo is still 
an organic material. It’s dynamic nature 

persisted. This is not an inherent 
problem, unless the thing that’s 
holding them together is not subject 
to this shrink/swell process. Over time, 
the bamboo would gradually unseat 
from the carbon lugs as its diameter 
subtly changed through exposure to 
the elements. While this wasn’t cata-
strophic, it wasn’t ideal. The solution 
came, just like the idea of bamboo 
as a bike material did, from nature. If 
marrying a dynamic organic material to 
a static artificial material didn’t work, 
what would happen if the connection 
was between two organic materials?

Enter hemp. Calfee started pulling 
dry hemp fiber through a vege-
table-based resin and lashing the 
bamboo tubing together. Mirroring 
the construction of the carbon lugs, 
the bamboo is held together by the 
exponential strength of resin-coated 
fibers intentionally aligned to create 
strength and durability. Unlike carbon 

every time the dog 
brought the bamboo 
back, it was in perfect 
shape: no fracturing, 
no splitting, not even 
any scratching.
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however, the hemp and the bamboo, 
organic to organic, change in concert 
with each other over time, avoiding 
the delamination problem with the 
original static carbon joints. And 
while this was a pointed development 
process that has a great similarity 
with a modern industrial product, it’s 

really more aligned with the raft-
builders and palace-constructors of 
old, who did exactly the same thing 
with bamboo thousands of ago.

So, why isn’t the world riding 
bamboo? It would seem that today’s 
cycling customer has a great deal of 
faith in man-made technology, but little 
in naturally occurring technology. The 
idea of trusting your ride to something 
that you can grow in your backyard 
doesn’t generate the same trust that 
a more distant and less DIY manu-
facturing process can. Nevertheless, 
Calfee sells more and more bamboo 
bikes every year. Sure they’re more 
expensive, as they all have to be 
handmade, and they are a bit heavier 
than a similarly-priced carbon bike 
(Calfee’s bamboo frames come in 
at 4–6 pounds per frame for about 
$3,000) but they match the values of a 
lot of today’s cyclists: handmade bikes, 
produced locally, of local materials 

that were grown instead of mined. Its 
carbon footprint is minimal and won’t 
persist on the earth for thousands 
of years after its use. Beyond our 
privileged shores, bike construction 
of this type could be a development 
tool in third world countries for whom 
bike travel brings increased goods 
to market and doctors to the sick. 
Most of all, this bike brings a cyclist’s 
connection with the outside world 
even closer, using forms inspired by 
nature to create a bike that owes more 
to the garden then to the mineshaft.

Bamboo is not the one and only 
answer to the question of how to 
build a better bike. It’s not perfect, but 
neither are any other frame materials 
out there. But more than its ride 
characteristics, its green pedigree, or 
even its eye-catching look, its greatest 
strength is that it points our imagina-
tions towards nature in order to meet 
challenges and create innovation. 

Spin down to Mike’s Bikes of Petaluma for 
a refreshing change of pace. You’ll fi nd 
unrivaled service and selection without the 
snooty attitude. We believe that it’s all fun 
and games until you stop riding bikes, and 
it shows in everything we do.

Mike’s Bikes of Petaluma
264 Petaluma Blvd North
(707) 776-0606
www.MikesBikes.com

If you haven’t been to Mike’s yet, now is the time to check us out.
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bike construction 
of this type could 
be a development 
tool in third world 
countries—for whom 
bike travel brings 
goods to market and 
doctors to the sick.


