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Abstract: Rock foundation excavation plays an important role in the entire project of hydraulic structures. The
key and difficult point of the blasting excavation is how to reduce the damage of the rock mass on the foundation sur-
face under the premise of ensuring the excavation of the structural foundation to the specified elevation. In this paper,
ANSYS/LS-DYNA finite element software is used to numerically simulate the blasting damage of the rock mass 40 m
underwater. The blasting and excavation simulation of composite energy dissipation structure , flexible cushion and tra-
ditional charge structure is carried out in a 24.5 ¢cm x24.5 em x30 cm rock mass model, respectively. Fluid-struc-
ture coupling algorithm is used in the simulation process,and 0.4 MPa water pressure is added to simulate the 40 m
water depth environment. The simulation results found that the damage depth of the basement,the energy transfer of

the retained bedrock and the damage degree of the retained bedrock can be reduced by 38. 89% ,30. 52% , and
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30.90% respectively by using the composite energy dispassion blasting technology under the same conditions. The

results also show that the energy dissipation structure can effectively control the damage form and scope of the rock

mass retained on the foundation surface,which can be applied to the protection of foundation surface of underwater

rock excavation.
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Fig. 1 The propagation of elastic wave at the interface of medium
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Fig. 2 Schematic diagram of 1/4 model of ERB structure
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Table 1 Related parameters of explosives
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Table 2 Physical and mechanical parameters
of model materials

FARE %/ (kg - m ™) SHFAMERLEL/GPa JARALL

THERREBk 7850 210.00 0.30
FaR L 2200 20.00 0.25
13 2000 15.00 0.28
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Table 3 Energy table obtained by rock mass

AR/ AR ETRE
HATHRE 1170 97.97 1267.97
Ttz 1149 104. 00 1248.07
i 1157 141.00 1298.00
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Table 4 Measurement point damage factor table
. A :
HAHEE FHRZE oL
#1 1 1 1
#2 0.321300 0.497410 0. 823650
#3 0.091260 0.336584 0.190796
#4 1 1 1
#5 0.168150 0.166850 0. 645620
#6 0.063718 0.086951 0. 138685
#7 0.325240 0.355960 0.371150
#8 0.082000 0.073536 0.257510
#9 0.041712 0.045146 0.084594
#10 0.109800 0.111880 0.114520
#11 0.042716  0.040172 0. 069655
#12 0.031172 0.030823 0.046292
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under different blasting techniques
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