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Design Research
The aim for this project is to create a bamboo bike, or a system that can be attached to a
bamboo bike, that the Nepalese can use in their day-to-day lives. These bikes can incorporate
other materials not just bamboo, which could include resin, fibres, other natural materials, as
well as steel and other metals that are normally used in bikes. If the metal materials are used
they need to be made into a full product itself or something that the Nepalese customer can
put together themselves. The bike however has to incorporate bamboo and ways to join the
bamboo together or to other parts of the bike.
During my research I discovered different types of bamboo bikes and cargo bikes that have
worked either commercially or as a one-off build. These range from bamboo bikes that
completely use bamboo and natural resources to make the frame, to bikes that just have
bamboo shafts. As well as cargo bikes ranging from ones that actually use bamboo to make
the baskets/tubs to ones that have places where you could strap things onto. Things like using
polyurethane coat to finish the bamboo (which protects it from sunlight and water damage)
will be something that we could integrate into our bamboo bike. When having a cargo bike
they are all normally fitted with some sort of electric motor that helps in assisting the rider
powering it. Which can be a fully electric bike, to ones that just make it easier on the person
riding it.
More of my research included the drivetrain of what is in a standard bike. The information I
discover about these areas were that you can make bikes without just using a chain system.
These other drivetrains include a shaft, belt, electric motor or even hydraulics/pneumatic. A
chain drive is easily the most common, as we see it on ever standard bike. The belt drivetrain
is very similar to the chain but does not work quite as well. However a shaft could be used
almost just as effectively as a chain, but requires slightly more complex parts and its
maintenance is more difficult. I was able to find a shaft bike that incorporated the system very
well as it did not look out of place at all. However when crafting gearing for a shaft drivetrain

A concept for a shaft drivetrain
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it is a lot more intricate as the whole shaft has to change from one sprocket to the other
instead of it just being a chain. Electric motored bikes are very common as they can help
improve a person’s power who is riding the bike, or can take over the power entirely. As well
as being more unsustainable, a motor takes away from the benefit of getting the rider fit or
exercised. I was able to find a hydraulic form of bike that featured an accumulator, which
allows you to pump it before riding so you get a little bit of distance without having to pedal
yourself. But this type of bike does not seem to be as efficient as a standard chain bike.
I followed this up with looking into the gearing aspect of a bike, in which I was able to find the
different variants and ways to create a gearing system for standard chain drive bikes. These
include the likes of a derailleur for both front and rear sprockets, as well as hub gears. The
derailleur system is the most common form to get different gear ratios. Performing this by
the chain being pushed from one sprocket/chainring to another. There can be one or two
derailleurs in a transmission line. A rear derailleur which routes the chain through two small
wheels (jockey wheels) before being fed onto the underside of the sprocket. The jockey
wheels can be moved sideways in comparison to the fixed mounting point of the frame with
the gear changing lever. A front derailleur is mounted near the pedals which routes the chain
through a cage before being fed on to the top of the chainrings. Having the same movement
as the rear but uses the cage instead of the jockey wheels. A bike cannot just have a front
derailleur without another mechanism to pick up the slack, so if there is only one derailleur it
is always just the back one. The main difference between hub gears and derailleurs is that you
can change gears from a standstill with hub gears. Hub gears are the best option for cargo
bikes as they are more durable, robust and reliable than derailleurs. Chains almost cannot at
all fall off a hub gear, so for a working bike this is incredibly handy, as well as making less
maintenance for the gears. However a derailleur can also be used as an easier alternative if
trying to interpret a hub gear into this design does not work.

This is what a gearing ratio can be like

Looking in to gearing ratios, single speed and fixed gear bikes. It is simply that to find the
gearing ratio it is the amount of times the back wheel rotates with one full turn of the steering
crank (pedals). So a rear sprocket with half the amount of teeth as a front chainring will give
you two wheel spins for one full pedal turn, a two to one ratio. A single speed bike is just a
bike that incorporates this exact thing. Just a bike with a smaller sprocket on the rear and the
large chainring on the front, not having any gears associated to it at all. For a fixed gear bike
they are essentially the same. With the only different being that with a single speed the back
sprocket has the ability to spin in reverse, called a ‘freewheel’. Which has the ability to rotate
without the need of pedalling, as well as being able to ‘back pedal’. Whereas with a fixed gear
the pedals will continue to rotate (even without pedalling) whilst the bike is moving.
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For the design that I had come up with I used the idea of creating a completely new back end
of the bike, making it into a tricycle cargo bike. Using bamboo skewers and cardboard I was
able to visually represent the idea that I was trying to achieve. To accomplish this I kept the
whole front headset with the parts that are attached to it, then fasten bamboo to the headset
in a similar fashion to how they were originally, which would give me the front part. For the
back half I thought of practically making a bamboo box that would have a wheel on either
side and combine that to the new front, this is how the basics of the bike would look.
The other features that I would implement into
this design would be the use of a similar
drivetrain to that of a recumbent bike, being
that there would need to be a middle sprocket
between the pedals and the rear axle. Which
would most likely sit underneath the front of
the bamboo box. In saying this I thought using a
similar mechanism to the hub gears, but having
it in the axle would work better. However I am
not aware of how that would work. Another
interesting feature to this bike is that the back wheels will need to be smaller than that of the
front one as it would allow the bike to be lower, which helps for the handling of the bike,
especially given the hilly terrain. The final important feature to this design is the canopy over
the box. This would act as a shelter to keep the sunlight and weather out of the container,
and attaching solar panels to this roof would allow for the incorporation of an electric motor
to help assist the rider on their journey. The roof could then be folded in a way that allows
the owner a way to display their goods/products in a more pleasing manor.
The issues that could arise from this concept is that it looks overly heavy, which would
ultimately ruin the functionally of it. So minimising the amount of bamboo used would be the
first aspect that would need to be looked at. Some other issues that could be a problem would
be whether the bike is actually easy to ride or not, as Nepalese people are mostly riding in
places where the roads are not as maintained as we are used to. For the drivetrain if having
a gearing system is far too
complex than using single speed
may have to be the other option,
as the electric motor will help
assisting the bike if there needs
to be more power.
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Collaborative Work
When we started to work in groups on this project, we were able to bring all our ideas
together to come up with something that had a close resemblance to each of our designs. All
of us trying to find a way to add as much storage to a standard bike as possible, our group
liked the complex idea of transforming a normal bike into a recumbent. In which to do this
we would need to use the back wheel as the front to change it to a front wheel drive. This
would make more room under the riders’ body to add storage to, so that is why we went with
a tricycle type of option. This being that it gives the bike more stability when riding and more
surface area to put storage onto. So to do this we wanted to create a standard chassis that
would make it easy for someone to either; add a storage container, or just strap things straight
onto it. Ultimately we came up with a rectangle shape that would be able to lock into the back
wheel bracket and then a threaded rod that would help us attach it to the crank shaft area.
The way we wanted to use the bamboo for our bike was for specifically the storage
compartments, but after trying to find a seat that would work for the bike, we ended up
making the seat out of bamboo too. To create these parts it was predominately using twine
and lashing the bamboo parts together, and if not lashing we used a weaving technique with
the twine to make each component stronger using tension. However, to create the angle in
the seat the bamboo needed to be heated to get the bend in it then using the twine and more
bamboo we could make it fairly structural. This was not the hardest part of the bamboo bike
but it sure took a lot of time to finish it. Initially the bamboo seat had a long bottom part to
it. But this made it quite hard to get on and off the bike, so we cut it shorter which now makes
it a lot easy to mount and dismount.
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To create the chassis that we wanted we used a mild steel square tube, which made it easy
to have it to change size due to the tubes fitting into each other so well. As not all bikes are
the same size we needed to think about ways that we could have the chassis adjustable so
this seemed to be the simplest and easiest way to achieve this and have it be as strong as
possible, and still having it look nice too. We were able to get specific wheels that fitted
perfectly with one size of the square tube, so these became the wheels we used. However
these wheels were not designed to have rim brakes. So over time they could get fatigued
relatively quickly. But as a prototype these wheels were perfect to use as they fitted nicely
into the square tube and were practically the perfect height for the rear.
When it came to trying to create the recumbent drivetrain system we had to make do with a
children’s bike for the prototype. Which resulted in us having to also use the children bike
wheel that came with it. This ultimately made the bike a perfect height to get on without
much hassle. Even though this front drivetrain prototype seemed to work very well, we
believed that if we were to fully manufacture this bike as a kit we would have to design our
own form of peddling system for the front. Giving it gears and a way for it to be adjustable to
fit the dimensions of the person riding the bike. Instead of it being a bike part attached to
another bike part it is now it’s only developed part that comes with the package. With a wider
fork for the wheel to easily sit in, a disc brake instead of the backpedal brake we used for it in
the prototype, and an easy to assemble and disassemble quality to it. To go with this knew
manufactured fork, would also be a handle bar stem that would be a fair bit taller than the
standard stem you would see on other bikes. This is so the cyclist is not hitting their knees on
the handlebars when they are trying to ride this form of bamboo bike.
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Some other aspects of the project that our group did well together was planning out a
storyboard for our video. We each came up with our own way to do it and then tried to
combined them as much as we could. Which in the end made for a well-crafted piece of film.
We also each had a go at coming up with a nice name and logo for our brand identity. Which
we came to the name ‘Bansa Bikes’, bansa meaning bamboo in Nepali. So the key lessons I
learnt from this project was how hard it actually is to work with bamboo, making me feel
rather gormless, on the surface it is almost like a timber material but it is much worse. As it is
naturally found as hollow tubes it makes it hard to bend it the way you want, to get perfectly
straight (which is very crucial for measurement purposes). However it is a very strong material
that can easily be lashed or weaved together to be sturdy, as there is many ways to use
bamboo structurally. Not being able to bolt/screw into bamboo limited its uses a lot more
than I originally thought as things that could have easily been done with this method had to
be done with our lashing/weaving techniques. These held up for the most part, but when
doing this on the corners and edges of our bamboo it eventually wanted to unwind. Which I
found made us try and find our inner MacGyver. In saying that I believe that the bamboo bike
my team designed was well made and would be something that any Nepalese farmer would
love to ride.

6|Page

GRAP1035 | Research Report

Final Prototype

Final Design
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Final Video

URL: https://youtu.be/DgePi0jTGLw
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