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IntroducƟon 
 

This report will show geometric data and talk about how they were acquired and what affects they 
have on the bike and how they translate to the bikes characterisƟcs. There will then be researched 
data of 2 bikes and a direct comparison between them all how the different seƫngs and geometric 
data differs between them leading to the significant differences. An excel sheet will show all data 
gathered with equaƟons and full workings to show the reader clear soluƟons. 
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Geometric Data for Aprilia RS250 
 

(figure 1) 

(Figure 2) 

(Figure 3) 

 

 

 

 

 

 

 

 

 

 

 

These pieces of data have been accurately measured 3 Ɵme each to make sure that the 
measurements are correct. All these measurements on a motorcycle play a big role in the 
characterisƟcs of the bike for example, a longer bike doesn’t handle as well as a shorter bike as its 
turning circle is much larger, but it is much more stable under braking and acceleraƟon than the 
shorter bike. 

The X Centre of Gravity and the Y Centre of Gravity has been worked out as well to provide a specific 
centre of gravity for the RS250, the weight split for front and rear was also included to show the 
affect of a rider siƫng on the bike in terms of centre of gravity. The centre of gravity affects stability, 
manoeuvrability, and handling of the motorcycle. A lower centre of gravity makes the bike feel lighter 
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and more stable whilst a higher centre of gravity makes the bike feel heavier and less stable. For 
most bikes a lower centre of gravity is more desirable as it makes the bike easier to handle and feel 
more stable, therefore making the bike more comfortable to ride long distances. However, sport 
bikes desire a higher centre of gravity as it makes the bike more agile and responsive throughout 
cornering. The centre of gravity can easily be affected by the riders posiƟon on the bike, for instance 
on a sports bike the rider will try to posiƟon his body slightly towards the back of the bike so that 
more weight is supported by the bigger rear tyre. When cornering the weight distribuƟon tends to 
be very central as the rider will usually hang his body off the side of the bike to assist in cornering 
and effecƟvely pull round the corner. Under braking the rider has to counteract the weight transfer 
from the rear tyre to the front by siƫng up and puƫng weight on the rear to stop the back of the 
bike liŌing and losing tracƟon. 
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Geometric Data for Aprilia RS660 
 

(Figure 4) 

(Figure 5) 

 

(Figure 6) 

 

 

 

 

 

 

 

 

All the data for the RS660 was collected with the same principles as the RS250 and the calculaƟons 
followed the same theoreƟcal processes. 

These 2 machines were built for the same purpose so both these bikes will follow very similar 
theories for centre of Gravity as their purpose is to be very agile and fast. 
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Gear RaƟos for the RS250 
 

(Figure 7) 

(Figure 8) 

(Figure 9)     

 

 

 

 

(Figure 10) 

 

 

 

These are the Gear raƟos and the effecƟve maximum speed per gear, if there is no resistance these 
are the speeds the bike should be able to reach.  

A rolling resistance was calculated with the rider on the bike so give a direct view of the effecƟve 
resistance when riding.  

Then a Resistance due to gradient was calculated to see whether the bike has enough power to reach 
the desired speeds when going up a 10% incline. 

 Finally, the amount of power needed to reach its expected top speed was calculated to show 
whether the bike is capable of the speeds calculated. 
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Analysis of characterisƟcs  
 

The RS250 is a sports bike that was built to be a very agile lightweight sports bike. With the average 
rider the bike comes in at a weight of just over 200kg which is light for a stock sports bike making it 
very easy to handle and not Ɵring for the average user to ride. The short trail distance makes the bike 
very responsive to the inputs from the rider and very agile in the corners whilst keeping a lot of 
stability at lower speeds. The centre of gravity is high and posiƟoned favouring the rear of the bike 
further enhancing the bikes agility and responsiveness. The rake angle on this bike is a median 
between keeping the bike very agile whilst keeping it very stable under various amounts of stress. As 
this is a sports bike the suspension will be much sƟffer than what could be seen on a dirt bike as a 
sƟffer suspension allows for more grip and stability under weight transfer whilst also keeping the 
distance of the wheel to the steering axis shorter to enhance the agility of the motorcycle. 

 

The RS660 is a modern sport bike, this bike is tailored to feel like a road legal race bike as it has a 
short wheelbase enhancing the agility and responsiveness of the machine, it shares a lot of 
similariƟes with the RS250 as both have a low rake angle to posiƟvely affect the cornering ability of 
the bike but keeping a stable front end when undergoing weight transfer when braking. This bike also 
shares a lot of similariƟes when talking about the centre of gravity as both bikes are aimed at race 
feeling bikes not comfortability. The high centre of gravity makes the bike feel heavier than a cruiser 
as the bike takes more effort to turn but will turn with much more agility and responsiveness making 
this bike much beƩer at manoeuvring around Ɵght and twisty roads. The seaƟng posiƟon of this 
motorcycle is quite aggressive as the bike is designed to be able to aƩack corners naturally making 
the rider lean off the bike when turning as it becomes the natural posiƟon. Leaning off the bike also 
neutralises the centre of gravity to allow for stability for both tyres on the ground. 
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Geometric data for 2 modern motorcycles. 
 

A MotoGP bike is a prototype motorcycle directly aimed at being fast around a track, but modern 
MotoGP bikes have turned more towards being very fast in a straight line and using rider ability and 
aerodynamics to pull the machine around the corner and then acceleraƟng quickly out. Modern 
MotoGP bikes have a much longer wheelbase of 1420mm than they used too as they have a lot more 
power so to be able to use this increase in power, they lengthened the wheelbase of the bikes to 
reduce wheelie when acceleraƟng (2). The centre of gravity is sƟll high as the bike needs to be agile 
but  modern versions of these bikes have a ride height device switch that lowers the bike when 
acceleraƟng as a lower centre of gravity allows for more aerodynamic efficiency and grip of the rear 
tyre under stress, also a lower centre of gravity when acceleraƟng reduces the front wheel liŌ 
allowing the tracƟon control to have less input, therefore the bike can use all of its power much 
quicker leading to reaching higher speeds much faster. Most of the geometry of a MotoGP bike gets 
changed every track as different tracks have different feelings and rider preferences. A standard 
seƫng before the rider changes to their preference is that the Rake angle is 31 degrees, and the 
amount of trail is 114.3mm. this is to give the bike much more stability at faster speeds as the agility 
can be found using advanced aerodynamics. 

 

(Figure 11) (3) 

 

Paris Dakar bikes are big enduro off road bikes with high centre of gravity giving them good handling 
to navigate harsh terrain but have long and tall suspension to absorb big impacts, these suspensions 
have 170mm of travel making the bikes like a big, weighted pendulum over the top of the tyres. 
These suspensions are quite soŌ as the ground they ride on is very un-even. The seat height of these 
bikes is 860mm making them quite tall. The long wheelbase of 1500mm makes them very stable for 
riding on rough terrain. These bikes are not very aerodynamically efficient as they need to be able to 
carry large fuel loads and energizing supplies for the rider as they must do very long distances 
between staƟons (1). The front suspension is much larger than the rear with a full travel length of 
270mm this allows the front wheel to bounce off the ground and absorb all terrain throughout the 
race. 

(Figure 12) 
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A suggesƟon for improving the handling of a MotoGP bike could be that they reduce the amount of 
trail and rake on the bike to enhance the handling to assist the riders pull the bike round the corner 
with less stress. This change would lead to slightly less stability when at top speed but could be a risk 
for a much bigger rewards in the lap Ɵme achieved by being able to corner at a slightly faster speed 
than others. 
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