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Fig.1 Size of concrete slab and reinforcement layout
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Fig.2 Test diagram of underwater contact explosion
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Table 2 Different evaluation indexes

composite structure with 3 mm

corrugated steel composite

corrugated steel composite struc-

evaluating indicator . . . . optimal type
thick corrugated steel structure with 75° angle ture with 70mm wave height

protective ratio 63.2% 60.0% 57.9% 67.2%

energy sharing rate 69.48% 66.26% 63.51% 71.82%

failure volume rate 0.46% 0.47% 0.68% 0.37%
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Evaluation of Underwater Explosion-proof Effect of Corrugated Steel-concrete Slab Composite Structure
Under Contact Explosion

CAO Ke-lei', FU Qiao-feng’, ZHANG Jian-wei', HUANG lJin-lin’, ZHAO Yu'’

(1. School of Water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou 450046, China; 2. School of Civil Engineering
and Transportation, North China University of Water Resources and Electric Power, Zhengzhou 450045, China; 3. Guangdong Research Institute of Water
Resources and Hydropower , Guangzhou 510635, China.)

Abstract: In order to explore the underwater anti-explosion protection effect of different corrugated steel-concrete composite
structures, the finite element-smoothed particle hydrodynamics (FEM-SPH) coupling algorithm was used to establish an under-
water multi-media coupling explosion model. Different corrugated steel-concrete slab composite structure protection schemes
were designed to explore the underwater wave cutting and energy absorption effects of different composite structure protection
layers, including 3, 6, 9, 12 mm thick corrugated steel composite structure, 30°, 45°, 60°, 75° corrugated steel composite
structure and 10, 30, 50, 70 mm wave height corrugated steel composite structure. The energy consumption sharing rate was
proposed to evaluate the protection effect of the composite structure. The results show that simulation results of the front and
back explosion surfaces of the concrete slab are in good agreement with experimental results, which verifies the simulation pro-
cess of underwater contact explosion. Under different composite structure protection schemes, the peak pressure of the compos-
ite structure with 12 mm thick corrugated steel, the composite structure with 75° corrugated steel and the composite structure
with 70 mm wave height is 63.2%, 60% and 57.9% lower than that of the unprotected scheme, respectively. The maximum pro-
tection rates are 63.2%, 60.0% and 57.9%, respectively, and the energy consumption sharing rates are 69.48%, 66.26% and
63.51%, respectively. The energy absorption effect and protection effect of the optimal composite structure with 12 mm thick-
ness, 75° angleand 70 mm wave height are significantly better than those of the composite structure under the influence of single
factor. The research results can provide a theoretical basis for the application of different corrugated steel-concrete composite
structures in the field of underwater anti-explosion protection.

Key words: underwater contact explosion; corrugated steel-concrete slab composite structure; clipping energy absorption effect;
protective effect evaluation
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