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Fig.1 Schematic diagram of the bubble curtain tube
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&ble 1 Rperimental design parameters
T
Test Number D1 D3 D4 D5 D6 D7 D8
N
The number of rows of holes 0 A y \Q 1 1 2 2 3 3

12 RWHERE N /L
D1 #1 D2 7% 4R W s I R 2R AP 4 CBUgCEE 12m A% Fos. HiEk2
ATLLVEH, BEERCRNENS, haRIEEIE S p) #0122, 24, 33.6m AbFIIE(E K F1 71
153 7191.894 ) MPa 1 0.457 MPa. IR RAT G b e AE K AR O
72 D1 # D2 AR = EE D
IQ‘ Table 2 The peak pressures of D1 and D2 at different measurement points

Y Pp/MPa
Test Number
d=12m d=24m d=33.6m
D1 1.883 0.764 0.403
D2 1.903 0.620 0.511
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Table 3 The peak pressure of shock waves Wt medsurement points in each test

Test
Average Average Average
Number d=12m =2 d=33.6m
value value value

V4
D3 0.154 0.076 0.032
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Fig. 5 Average peak pressure curves of different measuring points in each experiment
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Table 4 The wave-cutting efficiency to shock wave under different hole rows and explosion center distances

Al%
Number of hole rows
d=12m d=24m d=33.6m
1 89.92 90.32 92.12
2 97.25 96.24 95.62
3 96.41 95.66 94.75
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Fig.7 Simple models for the bubble curtain with different hole rows
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Wave-Cutting Efficiency and Mechanism of Single- ulti-Row Hole

Bubble Curtain

LI Jirui!2, JIN Cong3, DU Mingran®3, ZE ﬁuﬂia 2, QIN Caiyong'?
(1. Guangxi New Harbor Engineering Co. Ltd. g 530200, Guangxi, China;
gin/ering at Guangxi Zhuang Municipality

2. Research Institution of Underwater Rock-Cut,
Region, Nanning 5 angxi, China,
3. School of Chemical and Blasting Engiqgergng, Ynhui University of Science and Technology,

Huaina 1, Anhui, China)

Abstract: To further enhance the wave-cutting efficiency of bubble curtain, a series of field tests were
conducted. These tests involved the\use oﬁiingle-tube, multi-row bubble holes, as well as high-speed

of the bubble curtain. Additionally, a numerical calculation model

the two-row hole ‘% in demonstrated the highest wave-cutting efficiency, consistently exceeding
95.00%. The essy

thickness o e curtain is the key factor determining wave-cutting efficiency. The equivalent

density of the bubble curtain are maximized for two rows of holes, and the

thickness fittifig ula established by combining experiments and simulations has high reliability, and the
numerical simulations also exhibit high accuracy. To achieve convenient, efficient and low-cost wave-cutting
efficiency, it is recommended that the single-tube two-row hole bubble curtain is applied in similar projects.
Keywords: underwater shock wave; bubble curtain; wave-cutting efficiency; number of hole rows;

equivalent thickness
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