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Research on Influence of Water Depth on
Explosive Performance under Deep Water

LI Qi-jia ,CAO Fu,ZOU Yong-sheng ,FENG Tian-ping
( Changjiang Chongqing Waterway Engineering Bureau, Chongqing 400010, China)

Abstract; When conducting blasting under deep water, the explosive will be affected by high water pressure and
long-term water immersion conditions due to the long charging time. Only when the performance of the explosive
meets the technical requirements can the blasting effect be guaranteed. Taking the waterway regulation project of Lia-
ntuo river between the Three Gorges Dam and Gezhouba Dam as the research background it was found the original e-
mulsion explosives composition was weak in resisting deep water pressure during the reef blasting. The detonation dis-
tance was small,and the intensity was insufficient during the construction at a depth of 40 m. The performance of wa-
ter gel explosives, chemical-sensitized explosives, glass microsphere-sensitized explosives, and perlite-sensitized ex-
plosives were studied by experiments in the laboratory adjusted the hydrostatic surface pressure to simulate the deep-
water condition by using the deep-water measurement method. A relationship between the explosive performance and
immersion time was explored under different water depth conditions. Meanwhile ,a relationship between the explosive
performance and water depth was built under different immersion time conditions. Comparing the experimental re-
sults , the study shows that the performance of glass microsphere-sensitized explosives ,chemical-sensitized explosives,

perlite-sensitized explosives, and water gel explosives all slightly decrease and meet the engineering requirements
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when the water depth is 0 ~20 m. It is recommended to use glass microsphere-sensitized explosives and perlite-sensi-

tized explosives when the water depth is 20 ~40 m,and the glass microsphere-sensitized explosives are suitable when

the water depth is 40 ~50 m. Besides, the glass microsphere-sensitized explosives have relatively small performance

degradation under high pressure and long-term immersion conditions, and it is suitable for underwater drilling and

blasting construction in deep water conditions.
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Fig. 1 The relationship between the detonation velocity of zzgg :
water gel explosives and immersion time under 0 1'0 2'0 3'0 4'0 5'0

different water depth conditions
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Fig. 2 The relationship between the detonation velocity of
water gel explosives and water depth under

different immersion time conditions
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Table 1 The degree of decrease in detonation velocity of water gel explosives after immersion

o KA/m
BT/ 10 20 30 40 50
4 0.0075 0.0159 0.0210 0.0267 0.0324
8 0.0149 0.0228 0.0285 0.0352 0.0403
16 0.0211 0.0298 0.0354 0.0424 0.0467
2% 0.0295 0.0383 0. 0439 0.0483 0.0530
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Fig. 3 The relationship between the strength of water
gel explosives and immersion time under

different water depth conditions
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Fig. 4 The relationship between the strength of water
gel explosives and water depth under

different immersion time conditions
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Table 2 Test results of post-immersion strength of water gel explosive

; N JKE/m

BRI /b 10 20 J(Z‘j(() 40 50
4 0.0428 0.0850 0.1150 0. 1429 0.1955
8 0.0643 0.1186 0. 1554 0. 1838 0.2489
16 0.0932 0.1471 0.1825 0.2189 0.2792
24 0.1206 0.1542 0.2138 0.2665 0.3136
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Fig. 5 The relationship between the detonation velocity of
glass microsphere sensitized explosives and immersion time

under different water depth conditions
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Fig. 6 The relationship between the detonation velocity of
glass microsphere-sensitized explosives and water depth

under different immersion time conditions

HIPEL 7 RIRD, 23R 7K BOTR I —EUNE, A i
K245 1) o I 57 92 70K IF 1) ) 36 o HL 8 3 7 8 7 7
/N, BURIKHT 8 h R P AR A< de A, mT A ¥R 7K
i 8 h KEZGBPERE T Fede o W

3800 —10m —+30m

——20m —+—40m
3750 ——50m

R /(m - s7)
RS
3 8

0 5 10 ll5 20 25
i i /h
K7 ARKEZ TSR U 2
B 7K R T A A2 465G &
Fig. 7 The relationship between the detonation velocity of
perlite-sensitized explosives and immersion time

under different water depth conditions
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Fig. 8 The relationship between the detonation velocity of
perlite-sensitized explosives and water depth

under different immersion time conditions
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Fig. 9 The relationship between the detonation velocity of
chemically sensitized explosives and immersion time

under different water depth conditions
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Fig. 10 The relationship between the detonation velocity of
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under different immersion time conditions
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Table 3 The degree of decrease in detonation velocity of glass microsphere-sensitized explosives

after immersion in water

. | TKIE/m
BKBYTE/ b 10 20 30 40 50
4 0.0059 0.0090 0.0141 0.0165 0.0208
0.0104 0.0143 0.0189 0.0254 0.0278
16 0.0180 0.0223 0.0269 0.0334 0.0418
24 0.0257 0.0291 0.0364 0.0436 0.0527
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Table 4 The degree of decrease in detonation velocity of perlite-sensitized explosives after immersion

§ N TKIE/m

B IR 10 20 30 40 50
4 0.0076 0.0134 0.0189 0.0239 0.0294
8 0.0147 0.0223 0.0317 0.0383 0.0480
16 0.0207 0.0273 0.0449 0.0512 0.0554
24 0.0279 0. 0469 0.0527 0. 0650 0.0672
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Table 5 The degree of decrease in detonation velocity of chemically sensitized explosives

after immersion in water

; N TR/ m
B IR 10 20 30 40 50
4 0.0058 0.0114 0.0151 0.0218 0.0291
8 0.0108 0.0167 0.0023 0.0311 0.0377
16 0.0192 0.0263 0.0317 0. 0409 0.0518
24 0.0271 0.0313 0.0399 0.0478 0.0544
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under different water depth conditions
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Fig. 12 The relationship between the sharpness of
glass microsphere-sensitized explosives and water depth

under different immersion time conditions
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perlite-sensitized explosives and immersion time under

different water depth conditions
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Fig. 14 The relationship between the strength of
perlite-sensitized explosives and water depth under

different immersion time conditions
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Fig. 16 The relationship between the strength of
chemically sensitized explosives and water depth under

different immersion time conditions
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Table 6 Test results of the strength of glass microsphere sensitized explosives after immersion in water

N N TKIE/m
KRS/ 10 20 30 40 50
0.0127 0.0401 0. 0661 0.0941 0.1192
8 0.0289 0.9299 0. 1060 0.1304 0. 1557
16 0.0375 0.0862 0.1258 0.1571 0. 1882
24 0.0492 0.1029 0.1567 0.1938 0.2308

RT BREGNUEDNRBEENKER

Table 7 Test results of post-immersion strength of perlite-sensitized explosives

; . K/ m

BOKHE/h 10 20 30 40 50
4 0.0613 0.0929 0.1349 0.1729 0.2155
8 0.0919 0.1226 0.1653 0.2038 0.2589
16 0. 1060 0.1371 0.1825 0.2189 0.2892
24 0.1219 0.1542 0.2038 0.2665 0.3236

RS NWEHUEHHRKEEEN KSR

Table 8 Test results of the strength of chemically sensitized explosives after immersion in water

. N K/ m

B/ 10 20 30 40 50
4 0.0224 0.0458 0. 0697 0.1144 0. 1555
8 0.0275 0.0826 0.1253 0.1638 0.2080
16 0.0670 0.1051 0.1513 0.2054 0.2605
24 0. 0800 0. 1300 0.1877 0.2532 0.3161
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