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Abstract

In this paper, we proposed a numerical model based on moment-curvature, to evaluate the resistance of reinforced concrete (RC) members
subjected to blast loading. To consider the direct shear failure mode, we introduced a dimensionless spring element based on the empirical
direct shear stress-slip relation. Based on the dynamic increase factor equations for materials, new dynamic increase factor equations were
constructed in terms of the curvature rate for the section which could be directly applied to the moment-curvature relation. Additionally,
equivalent bending stiffness was introduced in the plastic hinge region to consider the effect of bond-slip. To verify the validity of the proposed
model, a comparative study was conducted against the experimental results, and the superiority of this numerical model was confirmed
through comparison with the analytical results of the single-degree of freedom model. Pressure-impulse (P-1) diagrams were produced to
evaluate the resistance of members against bending failure and direct shear failure, and additional parametric studies were conducted.

Keywords : blast loading, moment-curvature relation, bending failure, direct shear failure, dynamic increase factor, P-I diagram
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Fig. 1 Moment-curvature relation for the RC section
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Table 2 Material properties for specimens

Specimens £/ (MPa) | E(GPa) /,(MPa) | E (GPa)
RC 1-2 38.5 29.7 445 210
RC 14 38.5 29.7 445 210

Table 3 Information on the blast loading applied to specimens

Specimens p, (kPa) 1 (kPa-ms) t,(ms)
RC 1-2 35.0 212.7 143
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Fig.9 Section dimension and experimental setup for RC1-2 and RC 1-4
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(a) P-I diagrams for the bending failure mode
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(b) P-I diagrams for the direct shear failure mode
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(c) Superposition of two P-l diagrams

Fig. 15 P-ldiagrams according to the depth of the section
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