Rally cars have to cope with a myriad of conditions in the British Rally Championship. Even the tarmac events can’t be described as smooth, but they pale into insignificance in comparison with the harsh gravel stages. So how do the cars travel at such speed over these roads without breaking? With the assistance of some seriously upgraded suspension.
All suspension is basically a system of arms, springs and dampers that attach the wheels of a vehicle to the chassis. The arms are on a pivot at each end to allow the wheels to move up and down over the road surface, keeping the car chassis stable. Most cars are also fitted with anti-roll bars, which help limit how much a vehicle’s body leans over in a corner.

Road car suspension is normally non-adjustable; the manufacturer decides the optimum settings for each vehicle according to what it will be doing during its working life. So Ferraris are low and very stiff to give fantastic road holding, while Land Rovers are higher and softer to cope with off road terrain. Rally cars are a different kettle of fish as they have to cope with different road surfaces on an event by event basis.

The amount of modification allowed on a rally car is dictated by the class it is running in. Group N rules do not allow the geometry (angles, lengths etc) of the suspension to be changed, but do allow for adjustable, stronger struts and reinforced mounting points. WRC and Super 1600 rules allow a small amount of modification to the geometry and mounting points of the suspension to give better handling. They also give more scope for the use of alternative parts such as rose joints and tubular wishbones in the construction of the suspension, allowing for more adjustability and strength in the finished vehicle.
The most important part of the suspension set up is the ‘strut’, comprising of a spring and damper unit fitted between the suspension arm and the body of the car. The spring is to hold the car up off the ground and the damper to stop the spring from continuously bouncing down the road. It is this unit which is the most adjustable item on all the cars, making a huge difference to the handling of the car and therefore how fast it can be driven. 
We’ll start with the basics: it’s all to do with weight transfer. You see a motorcyclist transfer weight when they lean over and hang off one side of the bike and then move across to the other side to change direction. The same weight transfer has to happen in a car, but you do not see the effect as obviously as it sits on four wheels, not two. (Unless you get it badly wrong!) 
A stiff spring and roll bar setting allows less body roll in corners. Because the car is not rolling much, it can change direction very quickly as the weight does not have to ‘transfer’ (roll) very far. With less body roll comes more tyre contact with the road and therefore more grip. Stiff springs and roll bars are used on tarmac to give a more ‘race car’ feel to the rally car’s handling and keep the wide ‘slick’ tyres flat on the road.
A softer spring and roll bar setting allows the car to roll slightly more in a corner, soaks up bumps better and allows the wheels to lean slightly more. These are commonly used on gravel events, allowing the edge of the block pattern tyres to dig into the more slippery surface and create grip. It is worth noting that the word soft is used loosely here, as a gravel rally car will still have stiffer suspension than most production road cars.
The ride height, which is the distance above the ground that the body of the car rides at, is also adjustable and tends to correspond with strut settings. A gravel car moves around on its soft suspension far more than tarmac car, so has more ride height to accommodate for this. Indeed the increased ride height helps to create the body roll that is required to generate grip in these conditions.
With only springs on a car, the first bump the car encountered would cause it to bounce violently down the road for some distance. To counter this, dampers are an integral part of the strut too. They typically consist of an oil filled sealed reservoir, which a piston with holes in passes through. By adjusting the size or amount of the holes in the piston, the speed at which a strut is allowed to compress or rebound can be controlled. 
There are two possible adjustments for the compression stroke of the strut, one for high speed and one for low. A low speed compression would be cornering force, the force which makes the car lean over in a corner. A high speed compression would be bumps in the road or landing from a jump.
The rebound stroke of the strut is also adjustable, allowing you to control the speed at which the wheel re-contacts the ground after a bump. This is often adjusted if a driver is suffering from a lack of traction (excessive wheel spin).
Phew! If you’re thinking you need a degree in physics to get your head around that lot, you’d not be far wrong. Factor in castor, camber, toe and the myriad of other settings we haven’t covered and the top test drivers are starting to look like geniuses! This is only the basic theory too, as every adjustment has an effect on all the other variables. 
You could always fit your road car with a set of WRC struts and get practising…but at £25,000 for a set of four I suspect the degree would be a better investment!
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