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ABSTRACT

Objectives: The utility of the system was analyzed by applying the smart safety technology system to the
aging pipe rehabilitation facility construction classified as a confined space.

Methods: Smart safety management system was applied to a site where the aging pipe rehabilitation work
was in progress. The working environment was measured for 25 days, and the toxic gas saturation was
analyzed according to the working time and working place.

Results: Based on the measured results, two characteristic environmental changes in the confined space were
confirmed. First, when working inside an aging pipe, the tendency of carbon dioxide saturation increases with
working time and the number of workers. Second, oxygen decreases when working in a space away from the
entrance.

Conclusions: Various applications of smart safety technology have been confirmed based on the measured
data, and this is expected to be useful for environmental characteristic analysis and safety management when
applied to a confined space composed with various conditions in the future.
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Table 1. Suffocation accidents in 10 years

(2010~2019)

Division Sum 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Occurrences 193 12 17 26 28 27 19 19 14 15 16
Injured 146 9 15 15 24 25 11 19 5 12 11
Dead 166 12 14 20 31 16 14 18 18 14 13
Total 312 21 29 35 55 41 25 23 23 26 24
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Figure 1. Aged pipe repair work
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4) Painting work
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Figure 2. Risk matrix using smart safety system.
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Figure 3. Application of smart safety system to aged pipe repair.
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Figure 5. Scanners and geotags.

Figure 6. Measurement status.
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Figure 7. Measurement results of smart safety system

Table 2. Data of smart safety system

CO,
(ppm)

CO;,
(ppm)

CO,
(ppm)

CO,

Time Oy (%) (opm)

Time O, (%) Time 0y (%) Time 0y (%)

1:00 19.018 441938 7:00 18952 464955 13 :00 18906 404921 19 :00 18905 412.088
2:00 18964 45789 8:00 18953 457326 14 :00 18915 412830 20:00 18925 413.083
3:00 19.0056 461373 9:00 18899 440.754 15:00 18895 404.111 21 :00 18.882 420.986
4:00 18946 459361 10:00 18964 433.623 16:00 18945 402571 22 :00 18879 425288
5:00 18953 462808 11:00 18882 430.965 17 :00 18885 404.881 23 :00 18.884 428.060
6:00 18898 45828 12:00 18921 407406 18 :00 18931 400.745 24 :00 18905 432.665
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