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Occupational falling accident analysis is an
important source of information when developing the
falling accident scenarios. The purpose of this
project 1s to conduct the contributing factors
related to occupational falling accidents, and
reconstruct the accident pattern scenarios. Besides,
the pedestrian dummy simulates work-related falling
accidents during high-elevation task for assessing
effectiveness of harness is evaluated through
laboratory measurements. This project proceed in two
years. The first year, survey the contributing
factors related to occupational falling accidents to
construct the accident scenarios; the second year,
evaluation the effects of harness on high-elevation
task in the laboratory. The tasks have been completed
in this year are as followed. This project is to
reconstruct the accident pattern scenarios. Besides,
the pedestrian dummy simulates work-related falling
accidents during high-elevation task for assessing
effectiveness of harness is evaluated through
laboratory measurements. The results indicated that
the Dummy’ s head is most likely to be impacted.
Also, 1t 1s easily rotated in the waist-belt harness,

ﬂ»



and the impact may result in lumbar spine injuries.
The experimental results were compared with the
computer simulations to further explore the
differences among various falls and associated
injuries. These analytical findings provide
guidelines for developing strategies and programs for
preventing occupational falls in the construction
industry.

Occupational falling accident, dummy, harness
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Abstract

Occupational falling accident analysis is an important source of information
when developing the falling accident scenarios. The purpose of this project is to
conduct the contributing factors related to occupational falling accidents, and
reconstruct the accident pattern scenarios. Besides, the pedestrian dummy simulates
work-related falling accidents during high-elevation task for assessing effectiveness
of harness is evaluated through laboratory measurements. This project proceed in two
years. The first year, survey the contributing factors related to occupational falling
accidents to construct the accident scenarios; the second year, evaluation the effects of
harness on high-elevation task in the laboratory. The tasks have been completed in
this year are as followed. This project is to reconstruct the accident pattern scenarios.
Besides, the pedestrian dummy simulates work-related falling accidents during
high-elevation task for assessing effectiveness of harness is evaluated through
laboratory measurements. The results indicated that the Dummy’s head is most likely
to be impacted. Also, it is easily rotated in the waist-belt harness, and the impact may
result in lumbar spine injuries. The experimental results were compared with the
computer simulations to further explore the differences among various falls and
associated injuries. These analytical findings provide guidelines for developing

strategies and programs for preventing occupational falls in the construction industry.
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Title: Effects of different surfaces on biomechanical loading of the shoulder and
hand while pushing construction carts

Abstract

Objective: This study examines the effects of ground surface, cart load, and cart type on muscular
activities, hand force, and subject-perceived exertions while pushing a construction cart in a straight
line on a horizontal surface.

Methods: Twelve subjects pushed the cart on three different surfaces: asphalt pavement, paving
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gravel, and grass. Cart load was 45, 75, and 105 kg, and two construction carts (a one-wheeled cart
and two-wheeled cart) were used in experiments.

Results: Experimental results show that cart load significantly affected muscular activities, hand
force, and subject-perceived exertion while pushing construction carts. Additionally, different
ground surfaces and cart types also affected the muscular activities of the dominant hand; grass
generated the highest muscle load and asphalt pavement generated the smallest muscle load.
Conclusions: Muscular activity increased significantly in dominant hand with the one-wheeled cart
when compared with the two-wheeled cart, suggesting that, in terms of muscle loads, the
two-wheeled cart is better than the one-wheeled cart.

Keywords: Pushing task, construction cart, muscular activity.
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Title: Effects of different surfaces on biomechanical loading of the shoulder and hand
while pushing construction carts

Abstract

Objective: This study examines the effects of ground surface, cart load, and cart type on muscular
activities, hand force, and subject-perceived exertions while pushing a construction cart in a straight line on
a horizontal surface.

Methods: Twelve subjects pushed the cart on three different surfaces: asphalt pavement, paving gravel, and
grass. Cart load was 45, 75, and 105 kg, and two construction carts (a one-wheeled cart and two-wheeled
cart) were used in experiments.

Results: Experimental results show that cart load significantly affected muscular activities, hand force, and
subject-perceived exertion while pushing construction carts. Additionally, different ground surfaces and
cart types also affected the muscular activities of the dominant hand; grass generated the highest muscle
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load and asphalt pavement generated the smallest muscle load.

Conclusions: Muscular activity increased significantly in dominant hand with the one-wheeled cart when
compared with the two-wheeled cart, suggesting that, in terms of muscle loads, the two-wheeled cart is
better than the one-wheeled cart.

Keywords: Pushing task, construction cart, muscular activity.
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