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Perimeter Safety Net Projection Requirements

C. w. C. Yancey, N. J. Carino, and M. Sansalone

ABSTRACT

Current construction-site safety net regulations set limitations
on the minimum horizontal projection of perimeter nets and the
maximum vertical distance between an elevated working surface and
the net below. These limitations were arbitrarily established as
no actual or simulated fall data existed. The adequacy of these
requirements in ensuring construction worker safety has been
questioned. Thus, a test program was carried out to determine
the adequacy of existing regulations.

Simulated fall tests were conducted using anthropomorphic dummies
to represent falling workers. The dummies fell from a 30-foot
(9.1 m) high platform and their trajectories were recorded
photographically. The photographs were used to reconstruct the
dummies' trajectories and to determine the horizontal distance
between the face of the platform and the center of gravity of the
dummy. Results are presented to show the trajectory of the
falling body and the maximum horizontal distance in the final
landing position. An analytical model was developed to simulate
a falling worker. The model can be used to predict trajectories
for a given set of initial conditions including worker height and
weight, departure horizontal velocity and fall height. Guidelines
are presented for revising existing regulations pertaining to the
dimensional requirements for perimeter nets.

Key words: Construction safety; falling bodies, fall t~ajectory;
horizontal distance; safety nets; simulated falls.
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The minimum horizontal projection of the safety net beyond the
edge of the structure is specified as 8 feet (2.4 m) by all four
of the U. S. safety net standards. British Code of Practice
CP93-72 specifies that outrigged nets should project horizontally
a minimum of (2 + H) meters beyond the edge of the working
surface, where H is the vertical distance, in meters, between the
net and the outermost working point above. The standards differ
in their requirements for the maximum allowable distance between
the working surface level and the net level. The California/OSHA
requirement is the most restrictive; it specifies between working
surface level and net level a maximum allowable distance of 10
feet (3.3 m), except in the case of steel erection where the
maximum distance is increased to 25 feet (7.7 -m). A 25-foot
(7.7-m) limitation is cited in OSHA 1926.105 and in the U. S.
Corps of Engineers Standard. British Code of Practice CP93 sets
the maximum limit at 6 m (19.8 feet), except in special situations
where the maximum distance is increased to 12 m (39.6 feet). The
30 foot (9.1 m) vertical distance permitted by ANSI AlO.11-79 is
the most liberal regulation. None of the above-mentioned codes
are accompanied by a commentary that explains the bases for the
limitations that are set on the vertical and horizontal dimensions.
This lack of technical basis, coupled with a lack of description
of the ways in which construction workers accidentally fall from
elevated working surfaces, make it difficult to establish limits
for the elevation and projection of perimeter safety nets.

1.3 POSSIBLE FALL CONDITIONS

Typically a construction worker can fall from an elevated working
surface by: 1) falling head first from a vertical standstill
position, 2) falling head first with some initial horizontal
velocity (i.e., walking off the edge), 3) falling head first from
a kneeling position, 4) tipping backwards from a crouched
position, 5) slipping sideways while walking parallel to the edge
of the working surface, 6) being pushed forward or backwards over
the edge and 7) walking, tripping or stumbling over an obstruction
and being propelled over the edge. These possible fall events
are shown schematically in figure 1.2. While there are other
possible conditions that could lead to accidental falls, it is
felt that those listed above sufficiently define the range of
horizontal landing distances that can occur at any given fall
height. Because no systematic comparison of the trajectories of
construction workers falling from elevated working surfaces have
been made, it is not known which sequence of pre-fall events
causes the largest horizontal excursion. However, it seems
reasonable to assume that, for a given vertical fall height, a
sequence including horizontal velocity toward the unguarded edge
would lead to a greater horizontal excursion at landing than one
with no horizontal velocity toward that edge. Following this line
of reasoning, it is deduced that of the events described above,
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Figure 1.2 Possible conditions leading to accidental falls

4


