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Introduction: Falls are the leading cause of morbidity
and mortality in the construction industry. Technology
is available but not commonly used to prevent
substantial numbers of these falls. This intervention
research project hypothesizes that a third party
(university, insurance company, nonprofit) can market
a program that decreases fall hazards and the
incidence of fall on construction sites.

Methods: The Fall-Safe fall hazard management
system was provided through West Virginia
University, St. Paul Insurance, and Construction
Safety Council to 63 contractors. The program
consists of training, written and site programs,
employee feedback, and weekly site inspections. The
program employs third-party audit using a hand-held
device to establish compliance with OSHA standards
for falls. Scores (arithmetic percent of control
measures correctly implemented) on quarterly
inspections by the third party provide feedback to
contractors on how they are managing fall hazards. A
control group of contractors did not receive training
but was monitored by the third parties for changes in
hazard control scores. A variety of metrics measures
difference in hazard control score from a preprogram
baseline to post-training implementation and compares
the changes between intervention and control
contractors.

Results: Program contractors improved their hazard
control scores significantly more than control
contractors.

Discussion: A quasi experimental experiment
indicates that third parties can market and implement
organizational interventions with construction
contractors that result in improvements in hazard
control by the intervention contractors.
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Title: Effect of Side Forces on the Stability of Scissor
Lifts

Authors: Pan C, Chiou S, Powers J, Cantis D,
Ronaghi M, Boehler B

Construction work is one of the leading fatal
occupations. Seventy-four percent of scissor lift
fatalities occurred in the construction industry.
Previous research evidence indicates that falls were
major causes of fatalities related to scissor lifts. In
addition, constructing and repairing activities
contributed to almost half of scissor lift falls. Operator

activities within the platform, such as pushing a drill
and pulling wires, create excessive side forces leading
to the instability of scissor lifts. The objective of this
study was to examine the effect of side forces
generated by operator activities on the overall stability
of scissor lifts. Twenty construction workers (mean
age: 42.3 £ 7.7 years) participated in this study.
Maximum side forces were measured while subjects
performed simulated construction tasks on the main or
extension platform in three standing directions. The
experiments were conducted at three levels of lift
heights (39, 56, or 72 inches). Three accelerometers
were attached underneath the scissor lift to
simultaneously determine the lift stability. The
greatest side force observed among 1,080 trials was
140.85 1bs. Results from repeated-measure ANOV As
revealed that the height of the scissor lift did not affect
the maximum side forces exerted by the subjects,
implying high side forces may occur at any level of
height. Pushing tasks produced significantly greater
side forces than pulling tasks (p < 0.0001). Tasks
performed in a standing direction parallel with the
length of the lift created the greatest side forces (p <
0.0001). Significantly greater lift acceleration was also
found while subjects performed tasks in the direction
parallel with the lift at either 56 or 72 inches of height.
This study provides important information on the
magnitudes of side forces generated by operators as
well as how standing directions affect side forces and
the stability of scissor lifts.
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Title: Development of Improved Harness Sizing
System

Author: Hsiao H

Introduction: Updated fall-arrest-harness designs are
needed to accommodate diverse populations in the
current workforce, and the successful design of
efficient harnesses relies on quantitative data of
human body shape variation. This study determined
(1) body shape factors that associated with harness-fit
problems, (2) the most favorable number of harness
sizes, and (3) the adjustable range for each harness
component for harness design.

Methods: An Elliptic Fourier Analysis (EFA)
procedure with 123 coefficients was developed to
quantify torso-shape effect on harness fit, using 3
dimensional torso scan data of 108 women and 108
men.

Results: The EFA coefficients were then applied to
600 representative body scans from a national
database of 2,382 participants to establish an
improved sizing system.
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