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Method to Acquire Safety of Work Spaces by Ensuring Proper Ratio of
Visibility of Unsafe Factors in Building Construction Sites
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Abstract

Unsafe and dangerous factors or environments on building construction sites often cause safety accidents.
Sometimes, accidents happen despite the existence of warning and caution signs. Such warning signs are likely to be
hidden by stacked materials or temporary facilities on site. If workers cannot see the signs when moving or working,
they could be injured, sometimes fatally. Many studies have focused on each worker’'s position, and various systems
have been developed using GPS signals and sensors. This paper suggests a method for identifying the problem of
worker inability to see the unsafe factors, to manage the problem in the construction planning phase by considering
things from the worker’s perspective. The method uses CAD software to investigate the relation between the height of
stacked materials and the visible ratio of the unsafe factor. The results of a sample project show that the changes in
the height and location of stacked materials make the site safer.
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Table 1. Fatalities in 2011

No of No of Ratio
Industry workers fatalities FR (%)
Total 14,362,372 2114 1.47 100.0%
Construction 3,087,131 621 2.01 29.38%
Mining 12,088 375 310.23 17.74%
Manufacturing 3,333,131 548 1.64 25.92%
Electricity, Gas
& Water 54,759 4 0.73 0.19%
supply
Transportation,
storage, & 719,488 134 1.86 6.34%
communication
Forestry 93,815 20 213 0.95%
Fishing 3,378 4 11.84 0.19%
Agriculture 40,017 2.25 0.43%
Financing & 624,816 18 029 0.85%
Insurance
Etc 6,393,750 381 0.6 18.02%

= FR: No. of Fatal Rate per 10,000 workers in a year

Table 2. Injuries/Fatalities and accident types in 2011

Tvpe Injuries Ratio Fatalities Ratio
P (persons) (%) (persons) (%)
Total 22,782 621
Falls & Drops 7,489 32.9% 311 50.1%
Slips & Trips 4,191 18.4% 32 5.2%
Collision 1,971 8.7% 22 3.5%
Flying objects 3,123 13.7% 33 5.3%
Crushes 452 2.0% 50 8.1%
Impacted 1,856 8.1% 23 37%
fracture
Cut, Puncture 1,912 8.4% 1 0.2%
Electric 176 0.8% 2 35%
shocks
Explosions 49 0.2% 7 1.1%
Traffic 222 1.0% 37 6.0%
accidents
lliness 595 2.6% 44 71%
Improper 444 1.9% 0 0.0%
action
Etc 302 1.3% 39 6.3%
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Figure 1. Worker’s view on sites
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Figure 3. Views blocks by the type A material
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