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IV. Roofing (pitch, snow, wind)

Let’s talk a little more about building roofs. Roofs of buildings can be any of several different
types. We will only discuss three of the easiest types; the flat roof, the shed roof, and the gable
roof. Flat roofs have a slope of zero. Not many roofs are built perfectly flat. Many roofs that
are called “flat” actually have a very small incline. Shed roofs are roofs that slope in only one
direction. Gable roofs slope in two directions. The most common roof used on houses is the
gable roof. The part of the roof on which the roof covering is placed is called the deck of the
roof. The framed structure usually consisting of groups of triangles is called the truss.

The ratio of the vertical projection of the deck to the horizontal projection is called the slope or
incline of the roof. In mathematics, we usually would say the slope has no units as it is measured
in foot/foot, or inches/inches, and so on. However, in construction the slope is usually measured
in inches vertical projection / 1 foot horizontal projection. The slope or incline of the roof is
sometimes referred to as the pitch but, it is best to refer to it as slope or incline because the ratio
of the center height of a roof to the span of a symmetrical roof truss is called the pitch of the
roof. So, for example, a roof with center height of 10 feet and a span of 40 feet has a pitch of

1 1 . 1 1 .
10 = — or quarter pitch; the roof slope, however, is 10 = — or 6 inches per foot.
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Gable Flat Shed

Suppose a house in Denver, Colorado, is built with a gable roof whose span is 60 feet and whose
center height is 20 feet. A snowstorm drops 36 inches of snow weighing 9 pounds per cubic foot
in a two day time span. Assume the wind is negligent. Do not take into account the type of roof
surface or thermal effects on the roof.

A. What is the slope of this roof in inches of vertical projection / 1 foot horizontal
projection?

B. What is the pitch of the roof?

Revised 11/29/01 13



TxCETP Course Component: Mathematical Connections
This material is based on work supported by the National Science Foundation under Grant No. DUE 9987332.

C. What is the angle of inclination of the roof?

D. If this same snow fell uniformly on a flat roof, how many pounds of pressure per square
foot would be placed on the roof by the snow?

E. Now, let’s think about the gable roof described above. See diagram below. What is the
pressure in pounds per square foot acting in the direction perpendicular to the incline of
the roof?

Weight
of snow
Ib/sq ft

F. If instead the roof had been built with a pitch of 1/8, find the pressure of the snow in
pounds per square foot acting perpendicular to the incline of the roof.

G. If snow were the only consideration in building this roof, which of the three roofs
discussed (flat, pitch 1/3, pitch 1/8) would be best suited for this location?
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H. Now, let’s consider the effects of the wind. If a wind of 70 miles per hour is blowing in a
horizontal direction, find the magnitude of the component acting perpendicular to a roof
with a pitch of 1/3.

I. If a wind of 70 miles per hour is blowing in a horizontal direction, find the magnitude of
the component acting perpendicular to a roof with a pitch of 1/8.

J. Which of these two pitches would be preferable, if only wind blowing in the horizontal
direction were considered?

K. We notice that steeper roofs are preferable for areas of high snowfall, but not for areas of
high wind. What we have done above is a very simplistic look at how snow and wind
can affect the construction of a roof. What other things do you think might come into
play when designing a roof for a house?
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