Tutorial Questions A

Note that 0.447 ms-1 = 1 mph

Intermediate values and answers shown in blue.

1
An accident occurs in which a pedestrian is knocked down in the road. When the police arrive, the car is stationary and has not been moved. Locked wheel tyre marks of length 30 metres are found on the road surface. They terminate beneath the front wheels of the car. The tyre marks show a sudden deviation towards the nearside of the road at a point 20 metres from their commencement. The investigating officer identifies this deviation with the collision point. The officer carries out test skids from a speed of 30 miles per hour and finds that the braking distance from that speed is 12 metres.

Assume a reaction time for the car driver of 1.5 seconds.

(a) 
What is the deceleration rate of the car from the test skids? 

(7.49 ms-2)

(b) 
Neglecting any speed lost in the collision, what was the initial speed of the car?


(21.2 ms-1 or 47.4 mph)

(c) 
What was the impact speed?


(12.2 ms-1 or 27.4 mph)

(d) 
At what point did the car driver start to react?


(51.8 metres prior to the start of the tyre marks)

(e) 
What time elapsed between the start of reaction and the point of impact?


(1.2 + 1.5 = 2.7 seconds)

(f) 
From what speed would this collision have just been avoided?


(18.8 ms-1 or 42.1 mph)

2
A plan of an accident scene shows a car leaving locked wheel tyre marks over a distance of 25 metres. The tyre marks lead up to a brick wall. The damage sustained by the car suggests that it hit the wall at a speed of 30 miles per hour. If the deceleration rate is assumed to be 8 ms-2 what was the initial speed of the car assuming a level road surface? (24.1 ms-1 or 53.9 mph).
It later transpires that the road surface was not level and that the car was ascending a gradient of 20% as it approached the wall. How does that affect your calculated initial speed? 

(11.31 degrees, 9.77 ms-2, 25.85 ms-1 or 57.8 mph).

3
A hump-backed bridge has a vertical profile in the form of a circular arc. The length of the circular arc is 20 metres and the highest point is at the centre of those 20 metres and is 1.0 metres higher than the road surface at either end of those 20 metres.

A witness says that a car approached the bridge at speed and its wheels left the ground as it went over the bridge. If the witness is correct, what was the minimum speed of the car?  

(R = 50.5 metres, 22.3 ms-1 or 49.8 mph).

4
A bend has a radius of 200 metres. The coefficient of friction of the road is found to be 0.5 in the wet. Is it safe to drive around this bend at 70 mph in wet conditions? (Discount any idea of negotiating the bend along a racing line).

The road is due for re-instatement and it has been decided to provide the road with a positive super-elevation around this bend. What super-elevation would be needed to raise the critical speed to 80 mph in the wet? (15.2% or 8.64 degrees)
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