
Tyre Grip Trade Off 

 

 

We would not need to consider this if tyres had an infinite amount of grip; but they don’t. There 

is a limited amount of grip available, which has to be shared between the different demands 

which motorcycles place on their tyres. 

 

Tyres have to provide grip in 3 specific situations: 

a) Accelerating 

b) Cornering 

c) Braking. 

 

You cannot both accelerate and brake at the same time; so at any one time you will be using at 

most two of those functions ie accelerating and cornering, or braking and cornering. The 

available grip has to be shared between those two functions. 

 

Grip is friction. The formula is F1=UxN.  

 

U is the coefficient of friction between tyre and road. 

N is the force pushing the tyre down onto the road – mainly the weight of bike and rider. 

F1 is the force placed on the tyre by cornering/braking/accelerating. When this exceeds UN 

(the coefficient of friction multiplied by weight) the tyre loses grip. 

 

Lets assume that the amount of grip available from a tyre is 100%. If you are utilising less than 

100% of the available gripping power the tyre will continue to grip the road. If you exceed the 

available grip the tyre will lose traction and you will skid. 

 

If you are braking in a straight line then you have all the gripping power of the tyre (100%) 

available for braking. 

 

If you are cornering, without braking or accelerating, then again you have all of the gripping 

power of the tyre (100%) available for cornering. 

 



But what if you brake or accelerate whilst cornering? The available grip from the tyre is still 

only 100%. If you use say 75% of that grip simply in cornering that only leaves 25% available 

for braking. If you apply a braking force which exceeds that amount the tyre will lose traction 

and you will skid.  

 

Put another way, the more tyre grip that is used for braking or accelerating, the less there 

is available for cornering. That is the tyre grip trade off. It is illustrated by Diagram 1 attached.  

 

So how do we use that knowledge as motorcyclists? 

 

Think of the 4 phases of the system of motorcycle control – PSGA – as applied to a corner. You 

should select the correct speed, and gear, before you negotiate the corner, and avoid braking 

during the corner when the grip available for braking will be less. 

 

Similarly, avoid harsh acceleration before you have completed negotiating the corner. 

Acceleration should not be confused with maintaining positive throttle during the corner. As 

the bike leans and corners some of its momentum will be lost and it will naturally slow down. 

To compensate for this, keep the throttle open enough through the bend to maintain the speed 

that you have selected for the corner. 

 

As the limit point moves away from you on exiting the corner, the bike can progressively be 

brought more upright and you can then safely and smoothly accelerate as the demands placed 

upon the tyre for cornering reduce. 

 

This can be shown by Mohr’s circle (Diagram 2), named after Otto Mohr, a German Civil 

Engineer, who lived between 1835 and 1918. As long as the combined forces of cornering and 

braking (or cornering and accelerating) stay inside the circle you have grip; but outside the 

circle you don’t. With good modern tyres the grip available for cornering ends between 50 to 

60 degrees of lean. Mohr’s theory indicates that the ability to accelerate or brake as well as 

corner reduces increasingly quickly as you approach the limit. 

 

You will encounter situations where you need to brake mid-corner eg if you have mis-judged 

the corner or if you encounter a hazard. If you follow the safe stopping distance rule you will 

never be riding so fast that you cannot stop safely within the distance you can see to be clear 



on your side of the road. If you do need to brake mid-corner you need to be aware that, because 

of the tyre grip trade off, braking is particularly hazardous on a banked motorcycle, however 

moderate use of the brakes is possible on a good surface and with experience.  

 

But you also need to be aware that braking whilst cornering will upset the balance of the 

motorcycle. Tyre grip is not necessarily the same on each wheel because of the effect of weight 

transference. Front wheel braking will tend to make the bike sit up; if you want to maintain the 

radius of the turn you will need to increase the counter steering input on the inside bar. 

Conversely, using the rear brake will tend to tighten the radius of the turn. 

 

What lessons can we learn from this? 

 

1. Always brake where possible in a straight line. 

2. Apply PSGA and select the right speed before starting to negotiate the corner. 

3. Always leave something in reserve! If you corner at an angle of lean which uses 80% 

of the tyre’s grip, you are leaving very little reserve if you need to brake unexpectedly. 

4. Light braking or acceleration (eg as we exit the corner) leaves plenty of grip for 

cornering. 

5. Avoid harsh braking or acceleration whilst cornering. 

6. If you have to brake whilst cornering, be aware of the effect on the machine’s stability. 
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