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Fig. 2 Geometric model of blast test for curtain wall Fig. 3 Transverse detail of glass curtain wall
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Fig. 4 The finite element model of air

(a) Mesh of curtain wall (b) Cross section of zoomed curtain wall

5 PR R A R T A

Fig. 5 The finite element model of curtain wall
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Table 1 Material parameters

Material o/(g/cm®) E /(GPa) v o,/ (MPa)
Glass 2.56 72 0.2
Al 2.72 70 0.33 260
Steel 7.85 206 0.3 345
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Fig. 7 Propagation of blast waves at typical time
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Fig. 8 Free air and reflected pressure-time histories Fig. 9 Photograph of damage in lower part of curtain wall
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Application of ALE Multi-Material Formulation for
Blast Analysis of Glass Curtain Wall
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Shanghai 200240 ,China;
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Shanghai Jiaotong University ,Shanghai 200240,China;
3. East China Architectural Design & Research Institute Co. ,Ltd. ,
Shanghai 200002 ,China)

Abstract: The multi-material arbitrary lagrangian-eulerian (ALE) formulation and the penalty-based

coupling approach were applied to simulate the air explosion and the interaction between explosive

blast and curtain wall in resistance test of curtain wall by using LS-DYNA software. The dynamic

behavior of glass curtain wall under blast loading was analyzed. Including the brittle failure of glass

material in the model, the damage regions of inner and outer glass were reappeared in the numerical

simulation. The numerical results are in agreement with the experimental observations, which will

provide an important reference for the blast resistance design and improvement of glass curtain wall.

Key words: explosion mechanics;glass curtain wall; ALE formulation;numerical simulation



