Advertising - Speed 

The calculations for 'High rise'

“When we drive fast, we don’t realise the danger we’re in. If you’re driving at 90 kilometres per hour and you crash, the speed your body impacts is the same as falling from the first floor of a building. At 110 kilometres per hour, the impact is the same as falling from the fifth floor. And at 125 kilometres per hour, the impact is like falling from the ninth floor.” 
When a car crashes, we have assumed that all the safety features (crumple zones, seatbelts, airbags, etc.) might reduce the impact speed of the car’s occupants by as much as 50 km/h from the car’s collision speed. Not all cars have, or use, all of these safety features.

So, from a collision speed of 110 km/h, your body could be slowed by as much as 50 km/h by the vehicle’s safety features and you would impact with the dashboard, windscreen, side walls, other occupants, etc. at 60 km/h. Applying the same consideration to a number of other collision speeds produces the following table:

	If the safety features of the vehicle slow your impact by as much as 50 km/h 

	from a collision speed of
	your body will impact at

	90 km/h 
	40 km/h 

	100 km/h 
	50 km/h 

	110 km/h 
	60 km/h 

	120 km/h 
	70 km/h 

	130 km/h 
	80 km/h 


To visualise the effect of an impact speed of, for example, 60 km/h, we can calculate the equivalent distance you would have to fall to hit the ground at this speed.

A simple principle of mechanics applies to this calculation, relating speed (v), distance (d) and acceleration (a).

The principle

v2 = 2 × a × d
states that the square of the final speed of an object under constant acceleration from zero over a specified distance is the product of the acceleration and distance. In this case, we know the final speed ( 60 km/h, or 16.7 metres/sec) and the acceleration due to gravity (9.8 m/sec2), so the distance (d) the object must fall to reach this speed is

d =  (16.7)2 / (2 × 9.8)

   = 14 metres

A height of 14 metres can be visualised as, more or less, five floors of a building.

The following table and chart show the results of these calculations for several initial collision speeds.

	collision speed (km/h) 
	impact speed (km/h) 
	equivalent height (metres) 

	90 
	40 
	6 

	100 
	50 
	10 

	110 
	60 
	14 

	120 
	70 
	19 

	130 
	80 
	25 


 It is worth remembering that the floors of a building are useful only as an approximation to visualise the height of the fall. The height is correctly calculated as a number of metres.

 

New ad a lesson in the physics of speed

New Zealand's latest road safety ad offers drivers a simple but compelling lesson on why a small increase in speed makes a big difference in crash severity.

"The new advertisement puts the spotlight on physics, speed and braking distances to provide drivers with a clear and compelling message," Land Transport Safety Authority General Manager Communications and Education Liz Taylor-Read said.

The ad features Dr Ian Johnston of Australia's Monash University Accident Research Centre explaining how an increase of just 5km/h in travel speed can result in an impact speed several times greater in a crash.

The ad shows two identical vehicles travelling side by side, one at 60km/h and the other at 65km/h. A truck pulls onto the road 45m away, and both drivers hit the brakes at the same time. The ad then illustrates how the laws of physics dictate that the car travelling at 65km/h before braking will hit the truck still doing 32km/h, while the car travelling at 60km/h will hit the truck at just 5km/h - a difference in impact speed of 27km/h.

"The ad aims to show the link between the speed you travel and the severity of the crash when your vehicle hits something.

"For most of us the physics of speed does not even enter into our heads when we are driving – but the fact is that crashes at higher speeds subject the body to physical forces that result in serious injuries," Ms Taylor-Read said.

"It's a fact that travelling over the speed limit increases your risk of being injured on the road. You can't argue with physics, and we hope people will take notice of this and question the role of speeding on our roads," Ms Taylor-Read said.

"Speed is the single biggest factor in fatal crashes. Provisional figures for 2003 show that excessive speed contributed to 33% of fatal crashes."

The new ad went to air on Sunday, April 4. It is part of the Land Transport Safety Authority's new advertising approach that targets all New Zealanders. Previous ads were aimed primarily at offenders.

"The new approach to road safety advertising is aimed at increasing demand from society for a change in behaviour from dangerous drivers who put the rest of us at risk," Ms Taylor-Read said.

The advertising approach has a new manner and style focusing on facts, figures and physics, illustrating the impact of speeding and other dangerous behaviour on victims, families and communities.

This new ad follows a road safety advertisement featuring Rotorua mother Jacqui Hesketh whose 23 year-old daughter Tanya was killed by a speeding driver.

 
