
Braking modelBraking model

Energy transferEnergy transfer
Brakes / tyres / road warm; Fd = ½mv² for constantBrakes / tyres / road warm; Fd = ½mv² for constant

braking forcebraking force
DistanceDistance

d = mv²/(2F); fixed m / F: double speed → fourfoldd = mv²/(2F); fixed m / F: double speed → fourfold
distancedistance

Worked modelWorked model
1,000 kg at 20 m/s; F = 5,000 N → 200,000 J / 40 m1,000 kg at 20 m/s; F = 5,000 N → 200,000 J / 40 m

Stopping contextStopping context

ThinkingThinking
vt; double v → double thinking distance; totalvt; double v → double thinking distance; total
not simply ∝ v²not simply ∝ v²
Total exampleTotal example
0.7 s reaction: 14 m thinking + 40 m braking =0.7 s reaction: 14 m thinking + 40 m braking =
54 m54 m
AssumptionsAssumptions
Wet / icy roads reduce available force; stateWet / icy roads reduce available force; state
speed / conditionsspeed / conditions
Mass qualificationMass qualification
More mass at fixed F → farther; real availableMore mass at fixed F → farther; real available
F may also changeF may also change
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1. Braking model → Stopping context: Stopping distance combines two parts with different speed dependence.1. Braking model → Stopping context: Stopping distance combines two parts with different speed dependence.
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2. Stopping context → Braking model: Road conditions and the fixed-force assumption limit model predictions.2. Stopping context → Braking model: Road conditions and the fixed-force assumption limit model predictions.

SP2 · Part BSP2 · Part B
Braking models andBraking models and
stopping estimatesstopping estimates
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