

The use of spokes and the forces applied to them are one of the most fascinating aspects of a wheel.  How is it that an assortment of wires 2.0 mm in diameter are able to support not only the weight of the rider and frame, but also all of the many static and dynamic forces acting on the bike?  Why can’t we load a vertical piece of wire without buckling it off the bike, but when a load is placed on a wheel it’s a different story?  The reason this occurs is due to the fact that modern wheels are pre-stressed structures, meaning that there are built-in stresses within the wheel that are reduced when a load is applied.  Normally when we apply a vertical load to an object it compresses.  Because unstressed spokes cannot handle compressive loading they are initially tensionized so that when a load is applied they do not buckle but simply lose tension.  
You can prove this to yourself by plucking a spoke like you would a guitar string, have someone then sit on the bike and repeat the action with same spoke.  Just like a guitar string the pitch of the spoke increases with more tension and decreases with less tension.  Because of the initial tension spokes have the ability to support a load up to the point where they become slack.  If you have ever warped a wheel while riding it was due to a force exerted on the wheel that exceeded the tensile force present in the spokes, disabling the wheel from supporting a compressive load.
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