
Steep-Grade 
Trail Steps 

If you're tired of the common "straight up 
the hill" trail steps, here's a flexible 
system, submitted by Dennis P. Fehler, 
landscape architect at Mark Twain Na­
tional Forest in Missouri. Using difficult 
topography to an advantage, Fehler's 
system follows the natural contour of the 
land and is constructed in a way that 
minimizes site disturbance. With this 
system, a designer can predict accurately 
the visual effect desired for a particular 
site and can prepare a technical drawing 
that can be understood easily. 

To show graphically the necessary 
curve for the steps, a "lime line" is drawn 
on the ground. Spacing of the 6" x 8" (15 

x 20 cm) railroad tie steps varies accord­
ing to the slope. To lessen site distur­
bance, brackets are used for step footings. 
Here they are welded to a 36" (90 cm) 
piece of #5 rebar with stabilizing wedge. 
Other anchoring methods may be substi­
tuted depending upon local soil, topogra­
phy, and codes. 

Vegetation can be planted to soften or 
enhance the edge of the steps, and the 
vegetation can be manipulated to provide 
a variety of spatial effects. Erosion is 
reduced due to the serrated edge effect. If 
a step is damaged it can be replaced 
easily. The brackets preserve the correct 
horizontal and vertical alignment. 
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CRITERIA (the curvilinear alignment of a 
geometric system) 

Average Adult Stride (18" to 36"or .76 to ,91m) 

Step arrangement must reflect these design 
parameters. If in doubt, f ield test step spacing 
before constructi on.(Awkward steps are dangerous.) 

Direction of Travel (variable - 30 to 90 ) 

9 0 ° - Perpendicular to the lines of topography. 
30 = The approximate minimum diagonal 

0 — Parallel to the lines of topography 

Step Spacing (dependent on the % of ground slope) 

A rise/run ratio of 6 " to 12"(.15 x ,30m) is 
optimum. Do not exceed 8"(.20m) r ise. 
Rise 6"(. l5m) to 12"(.30m) run = a 2:1 or 50% 
slope if run exceeds 16"(.40m). Refer to adult 
stride parameters. 

Width and Length of Steps 

6"x 8"x 8'- 0"(,15 x ,20 x 2.44m) Penta treated 
R.R. ties are a standard. If the 30° direction of 
travel is exceeded, a longer than 8'- 0"(2.44m) 
tie may be needed. A 4 ' - 0"(1 .22m) travel way 
is minimum. 

Step Footing 

Use " B " series metal footings to reduce site 
impact. Standard 6"x 8"x 24''(.15 x .20 x .61m) 
blocking can be used, but requires more site 
disturbing act iv i t ies. Use penta treated materials 
only - Use a 4 lb.(l .80kg) retention or treat to 
refusal. 

Swing Line 

An imaginary line of reference(a desire line) 
determined by topographic and gravitational 
parameters on which the 1/3 centerline is aligned. 
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