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A Study of Construction Techniques and Schemes for Underwater
Drill-and-Blast
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Abstract: Underwater drill-and-blast operations impose high requirements on blasting techniques, construction equipment,
and construction technologies. Based on the Zhongxing Power Penglai Phase 1 2x1000MW Ultra-supercritical Coal-fired
Power Plant Demonstration Project, this paper investigates the construction process flow and methodology for underwater
drill-and-blast technology, taking into account the geological conditions and surrounding environment. It focuses on the
construction process flow and the design of blasting-related parameters. Engineering practice has demonstrated that with a
maximum charge amount per hole not exceeding 48.38 kg in this project, the evacuation radius for personnel and
non-construction vessels was determined, ensuring the safety of the underwater blasting construction. The study offers certain
value for engineering practice.
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Fig.1 Blasting Process Flow for This Project
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Fig.2 Schematic of Drill Pattern, Initiation Circuit, and Charge Layout for the Project
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Table 1 Blasting Parameter Table for Varying Depths for This Project
q(kg/m?) H/m D/mm h/m L/m L1/m L2/m a/m b/m Q wkg

1.2 4 115 2 6 3.8 >0.5 2.8 24 32
1.2 6 115 2 8 6 >0.5 2.8 24 48
1.2 8 115 2 10 9 >0.5 3 2.5 72
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Table 2 Personnel Safety Permissible Range for Underwater Shock Waves

Fe2hiid/kg
B2 N ORI
Q<50 50<Q<200 200<Q<1000
X WK 900 1400 2000
FK PR 8 2 24 /m ‘
WK 1200 1800 2600
WK 500 700 1100
BhFLEL 2 = H Hj/m ‘
K 600 900 1400

R 3 W TARAR K b Z e VIR

Table 3 Permissible Safety Range for Construction Vessels Against Underwater Shock Waves

Ketig/kg
TEZH G ARRGSKY
A Q<50 50<Q<200 200<Q<1000
s A 200 300 500
AR (R 100 150 250
A 100 150 250
BFLE 25 5 5 2 /m %ﬂj . . o
gls]
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