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Experimental Evaluation of Internal Blast Resistance of
Reinforced Concrete Structures using Blast Resistance Panels
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Abstract

Blast loading varies based on the location of the explosion. Furthermore, blast loading can be classified into unconfined explosions
and confined explosions. Many studies have evaluated blast resistance performance based on unconfined explosions, focusing on
military applications. However, there is a paucity of studies considering confined explosions. Given that confined explosions are
significantly different from unconfined explosions, full-scale field experiments are necessary for the development of numerical
models. Therefore, in this study, the performance of blast resistance panels was evaluated as a method for reducing explosion
pressure in facilities such as underground ammunition storage. Two structures were manufactured using normal-strength and high-strength
concrete, and 5.9 kg of TNT was blasted internally. The experimental results confirmed that the maximum acceleration could
be reduced by 28.87% and 61.65% in the normal-strength and high-strength concrete structures, respectively, when using a blast
resistance panel.
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(a) Normal-strength concrete (b) High-strength concrete

Fig. 1. Parameters of Test Specimens
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Fig. 2. Geometric Parameters of Test Specimens

Table 1. Experimental Condition of Installation Plane of
Accelerometer

Tareet Strenath of Installation of
Installation Plane & £ Explosion Proof
Concrete

Panel

Right side of Ist 24 MPa Installed
structure

Left side of 1st 24 MPa Not installed
structure

Right side of 2nd 80 MPa Installed
structure

Left side of 2nd 80 MPa Not installed
structure
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Fig. 3. Idealized Pressure-Time for Partially Vented Explosion
(U.S. DoD, 2008)
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Fig. 4. Experiment Condition for Partially Vented Explosion
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o] AX=H(Fig. 5), B ZE3=(Average peak reflected
pressure) 2} B+ T2 F-Z % (Scaled averaged unit reflected
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Fig. 5. Cubic Configuration and Parameters (U.S. DoD, 2008)
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Under Confined Explosion Condition (U.S. DoD, 2008)
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Fig. 7. Sensor Locations
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Fig. 8. Explosion Test Setup
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(a) Normal-strength concrete  (b) High-strength concrete

Fig. 9. Energy Release of Partially Vented Explosion
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(a) Normal-strength concrete

(b) High-strength concrete

Fig. 11. Test Results
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