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A Case Study of Nitrox Usage in Diving Operation of the
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Abstract @ This study tried to evaluate the safety and economical benefit of Nitrox-diving by comparing with Air -diving. We used actual diving
data which was recorded in construction site of the Busan-Geoje fixed link immersed tunnel in 2010. The study method was to assort and analyze
the diving data by divers, depth, breathing air, and diving table. Furthermore, the study examined the possibility of outbreak decompression sickness
by comparing Nitrox diving and Air diving in no-decompression limit time, decompression time, working time. As a result, this study confirms that if
certain diver breathe Nitrox for diving and oxygen for decompression, not only the risk of decompression sickness could be minimized, but also
duration of decompression could be shortened. Moreover, it was estimated that a remarkable difference(more than 3 times) between actual duration of
underwater construction period and virtual construction period by using air. As a result, the study confirmed that Nitrox diving is more efficient and

economical than Air diving in physically limited and hazardous diving environment.
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Fig. 1. Diving depth in Busan-Geoje Fixed Link project.
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Table 1. Depth distribution of Nitrox & Air diving

Nitrox diving Air diving
Depth(m)
Number  Tme(min)  Number  Time(min)
0-10 23 1,687 27 1,447
11-20 94 6,680 92 4,713
21-30 150 9,594 45 2,346
31-40 144 9,476 37 1,603
41-50 30 1,626 9 234
Total 441 29,063 210 10,343
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Table 2. Classification of decompression type

Decompression dNumber O.f Percentage Average
ecompression depth(m)
No-decompression 196 30.1% 15.0
Air 131 20.1% 23.7
Nitrox 223 34.3% 29.4
Nitrox & Oxygen 99 15.2% 36.9
100% Oxygen 2 0.3% 35.0
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Table 3. Work time comparison of SSDS & wet bell systems

Category SSDS Wet bell

Number of diving 364 287

Usage ratio(%) 55.9 44.1

Average depth(m) 19.5 322
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Table 4. DCS records of Busan-Geoje Fixed Link project

Category .Div@ng Of. .
Busan-Geoje Fixed Link project
Gas Air Nitrox
Number of diving 210 441
Number of DCS 2 0
Percentage of DCS 0.307 % 0.0 %
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Table 6. Comparison of decompression data at 24 m

Category Nitrox diving Air diving
Number of decompression 20 10
Average diving time(min) 68.3 41.2
Average decompression time(min) 11.2 15.2
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Table 7. Cost comparison of air & nitrox diving

period cost
Category (month) (won)
Nitrox diving 30 #W32,400,000,000
Air diving (AWT=1.2) 50 $54,432,000,000
Air diving (AWT=1.7) 72 $#77,112,000,000
Air diving (AWT=2.2) 92 #99,792,000,000
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Table 8. Work efficiency at average depth

Category Nitrox Air Efficiency

NDL(min) 50 25 100% increase
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59,535 170% increase
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