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[ ABSTRACT]

structed section. At present, underwater drilling and blasting has become the most efficient approach for waterway regula-

In the waterway construction project, the construction focus is on the comprehensive regulation of the ob-

tion. During underwater drilling and blasting, the influence of water depth should be considered first to determine the
suitable explosives and blasting equipment for the project, ensuring the blasting outcomes. Based on the waterway regula-
tion project of the Liantuo section between Three Gorges Dam and Gezhouba Dam, the environmental adaptability of detona-
tors under deep water conditions was studied, with a specific focus on the impact of water depth on the performance of deto-
nators. The results indicate that high-precision plastic nonel detonators and digital detonators are recommended for underwa-
ter drilling and blasting construction when the water depth is 040 meters. Detonators should be selected according to the
actual situation of the project. When the water depth is 50 meters or more, it is recommended to use digital detonators.

Because under high pressure and prolonged immersion conditions, the performance degradation of digital detonators is rela-

tively small.
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Tab.1 Lead plate test results of nonel detonators
G KR/ m FALEA/ mm
10.0 11.3
1* 20.0 9.8
36.5 8.9
10.0 10.9
2f 20.0 10.2
36.5 9.1
10.0 11.1
3* 20.0 10.1
36.5 9.5

(a) 10.0 m
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Fig.1  Outcomes of lead plate test at different

(b) 20.0 m (€) 36.5m

water depths
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Tab.2 Lead plate test results of digital detonators

R JKIR/m L EA/ mm
10.0 10.7
4* 20.0 10.1
36.5 9.9
10.0 10.1
5* 20.0 9.7
36.5 9.6
10.0 10.3
6" 20.0 10.1
36.5 9.8
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Tab.3  Delay time of high-precision plastic nonel

detonators before immersion in water

) B
I5ms 25ms 40ms 65 ms 400 ms
¥ 17.7  27.2  40.2 62.8 421.9
2f 15.4  26.5 41.3 64.9 422.9
3* 15.3  28.2  40.6 66.1 420.3
4* 16.8 28.0  41.5 62.3 419.0
5* 16.6  27.9 41.4 62.5 420.8
6" 16.4  28.3 40.1 63.1 426.3
7* 16.1 27.2  40.8 63.7 421.2
8" 15.5 25.8 40.9 63.2 430.2
9* 17.2  26.0 41.2 65.3 421.5
10* 17.0  28.1 40.3 64.2 424.1
¢ 16.4  27.3 40. 8 63.8 422.8
(. 17.7  28.3 41.5 66. 1 430.2
boin 15.3  25.8 40.2 62.3 420.3

bR S 0.8 0.9 0.5 1.3 3.3
X 2 1.4 2.3 0.8 1.5 22.8
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Tab.4 Delay time of high-precision plastic nonel

detonators after immersion in water for 8 hours

. Bl
L I5ms 25ms 40ms 65 ms 400 ms
1" 17.1  28.1 40.7  63.0  425.9
2* 16.2 26.7 41.5  64.8  423.9
3* 17.8  28.2  41.3  66.0 421.3
4 16.4 27.8 42,4  62.1  420.1
5* 17.4  28.9 42,7  62.7  420.7
6" 17.229.0  41.2  62.9  424.9
7* 17.3  28.2  41.6  63.8  422.3
g* 18.1 26.9 41.9  65.6  430.2
9* 16.6 29.8 42.3  63.2  425.5
10* 17.3  28.6  42.1  63.5 424.1
t 17.1  28.2  41.8  63.8 423.9
- 18.1 29.8 42.7  66.0  430.2
i 16.2 26.7 41.2  62.1  420.1
UHEZES 0.6 0.9 0.6 1.2 2.8
EHmE 2.1 3.2 7 1.6  23.9
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Tab.5 Delay time of high-precision plastic nonel

detonators after immersion in water for 24 hours

Bl
e 15ms 25ms 40ms 65ms 400 ms
1" 17.6 29.7 41.4  63.1  427.9
2* 18.3  28.1 41.1  64.1  424.3
3* 16.4 31.2  41.3  61.9 422.5
4* 17.5 32,3 42,5  63.7  432.1
5* 16.8 32.0 41.5  63.1  430.8
6" 17.1  29.8 39.7  66.5 425.3
7* 16.5 30.2 42.8  63.7 423.2
8" 16.7 29.9 42.5  64.3  428.2
9* 17.4  31.5  40.2  62.7 429.5
10" 18.1 28.6 41.9  61.8  430.4
¢ 17.230.3  41.5  63.5 427.4
- 18.3 32,3 42.8  66.5 432.1
- 16.4 28.1 39.7 61.9 422.5
P2 S 0.6 1.3 1.0 1.3 3.2
-2y 4 25 2.2 5.3 1.5 1.8 27.4
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Tab.6 Delay time of digital detonators after

immersion in water for 8 hours ( Batch 1)

B 75 P E ] S P 1) D 22

1 0 0 0

2* 126 125.94 -0.06
3" 1232 1231.73 -0.37
4" 2 436 2436.12 -0.88
5" 3590 3 588.69 -1.31
6" 4 682 4 680. 36 -1.64
7* 5 823 5 821.16 -1.84
8" 6 842 6 839. 81 -2.19
9* 7 682 7 679.23 -2.71

A8 K24 h BHHEE R IEL AR (5 3 )
Tab.8 Delay time of digital detonators after

immersion in water for 24 hours ( Batch 3)

AR TS pea iy S ] i 22

1* 0 0 0

2" 216 215.95 -0.05
3* 2 089 2087.19 -0.81
4* 4036 4 034.12 -1.88
5* 6 240 6 237.89 -2.11
6" 8 162 8 159.78 -2.22
7* 1 060 1 058.16 -1.84
8* 12 342 12 339.72 -2.28
9* 14 197 14 194. 16 -2.84
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Tab.9 Delay time of digital detonators after

immersion in water for 24 hours ( Batch 4)

HIRLT 5 BB T[] S i) T 2%

1* 0 0 0

2* 1571 1 570.93 -0.07
3* 3 654 3652.12 -1.88
4* 5871 5 867.96 -3.04
5* 7123 7 119.81 -3.19
6" 9 356 9 352.66 -3.34
7* 11 487 11 483.26 -3.74
8* 13 426 13 422. 66 -3.34
9* 15 682 15 677.63 -4.37

AT ZK8 hEHAEEHLEREE(F 2 )
Tab.7 Delay time of digital detonators after

immersion in water for 8 hours ( Batch 2)

BARL)TS T EL ] SIS [ i 2&

1* 0 0 0

2" 10 9.96 -0.04
3* 8 654 8 651.12 -2.88
4" 9 871 9 867.98 -3.02
5* 11 123 1 119.40 -3.56
6" 12 356 1235.11 -3.89
7" 13 487 13 483.97 -3.09
8" 14 426 14 422.66 -3.34
9* 15 682 15 677.79 -4.21
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