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ROAD GRADIENTS 
 
Before international road signs were adopted, a warning of a steep hill was expressed on 

a road sign as a ratio of the gradient. If the sign indicated "1 in 10", it meant that the road 

surface would climb (or fall) by a height of 1 foot over a distance of 10 feet. 

 

However current international road signs express the gradient instead as a percentage, 

which is much more difficult to understand or equate to a comparable experience.  
 

Here are a few examples of common gradients to put this into context. A staircase with steps of exactly the same 

height as depth would climb at a gradient of 1 in 1, equivalent to a slope of 45 degrees. However this is generally 

considered too steep to be safe and the maximum gradient for a domestic staircase is 38 degrees and 30 degrees 

for a public staircase. 

 

It is considered that the steepest slope for pedestrians to walk up or down safely is 1 in 10 (5½ degrees), which 

is too steep for a hand-powered wheelchair, for which a ramp should generally not exceed 1 in 20 (3 degrees). In 

a supermarket car park, if the surface is 1 in 40 (1½ degrees), a shopping trolley will roll away down the slope if 

not held onto.  

 

Railway lines are ideally laid at gradients shallower than 1 in 250 and are considered to be steep when greater 

than 1 in 75. Road gradients can be much steeper, especially because rubber tyres have a much more secure 

grip than polished steel train wheels, but modern highway design generally will not incorporate a slope steeper 

than 1 in 20 (3 degrees). However many older roads with steeper gradients still exist. 

 

 

Gradients 

ratio 

approx 

percentage 

actual 

percentage 

approx 

angle 

actual 

angle 

     

1 in 1 100% 100% 45O 45 O 

1 in 2 50% 50%   

1 in 2.4  
 

23 O 22.5 O 

1 in 3 33% 33% 20 O 
 

1 in 4 25% 25% 17 O 
 

1 in 5 20% 20% 11 O 11.25 O 

1 in 6 17% 16.6% 10 O 9.9 O 

1 in 8 13% 12.5% 8 O 7.7 O 

1 in 10 10% 10% 6 O 5.6 O 

1 in 12 8% 8.3% 5 O 5 O 

1 in 15 7% 6.6% 4 O 4.25 O 

1 in 20 5% 5% 3 O 2.8 O 

1 in 40 3% 2.5% 1.5 O 1.2 O 

1 in 60  
 

1 O 0.8 O 

1 in 80  
 

0.5 O 0.4 O 

 

 

Water will drain off a "flat" roof with a gradient of 1 in 40 (or a road with a similar cross-gradient), but can be held 

there by a moderate wind blowing up the slope. Internal domestic drainage should be laid at 1 in 40 for small 

pipes and 1 in 60 for large pipes, but larger diameter pipework in streets will drain downhill quite adequately at a 

gradient of 1 in 100 or even shallower. 
 

 


