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Design of Frame Type Blast Door Reflecting Explosion Proof Test
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Abstract - Itis used 125 kg TNT and 5.66 m separation distance for explosive demonstration test of the frame type blast door for
40 bar. In this condition, the explosion load was calculated using Autodyn to design the grid-type blast door, and the validity was
verified by comparing with the explosion test results. The characteristics of explosion load under blast door test was analyzed
and reflected in the grid design of blast door. The maximum elastic displacements of the blast door by performing static struc-
tural analysis on the four blast doors were calculated and the maximum displacements by performing dynamic analysis were
evaluated to estimate the performance of those blast doors. It is presented the design direction for the grid-type blast door that
can reduce the local damage of a front plate by changing a type of grid of a framed explosion-proof door.
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Fig. 3. Reflective pressure data measured
during explosion proof test
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Table 1. Key performance indicators based on performance rating

Performance Rotational Displacement
rating ductility ratio (°) ductility ratio
A 0<6<1 0<u<10
B 1<60<6 10<pu<20
C 6<0<I1l -
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Fig. 4. Structure for explosion proof test
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Fig. 5. Explosion load modeling using 1D-wedge
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Fig. 6. Explosion test modeling using Autodyn-2D
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Fig. 7. Reflected pressure results after simulation
(TNT 125 kg, distance = 5.66 m)
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Fig. 8. Internal structures of lattice door
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Fig. 9. Finite element analysis of blast door

Table 2. Material properties of the components of the blast

door!'®!
Elastic Yield Poisson’
Material modulus strength Or::i% S
(MPa) (MPa)
SS275 210,000 275 0.3
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Table 3. Maximum elastic displacements for 4 models

(Unit: mm)
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Fig. 12. Dynamic pressures at various heights
for dynamic analysis
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Table 4. Material properties of Johnson-Cook model

Material constants & reference item Value
Initial yield stress (A) 286 MPa
Strain hardening constant (B) 500 MPa
Strain hardening exponent (7) 0.228
Strain rate constant (C) 0.017
Thermal softening exponent (1) 0.917
Melting temperature (7.r) 1,460 K
Reference strain rate (€.f) 1
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Fig. 13. Behavior of maximum displacement
of grid-type blast door
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Table 5. Comparison of rotational ductility ratio and displace-
ment ductility ratio

Result
Model Maximum Rotational | Displacement
displacement | ductility ratio | ductility ratio
Basic 3.2 mm 0.27° 1.14
Bias 3.5 mm 0.30° 1.13
8-channel 2.9 mm 0.25° 0.97
9-channel 2.6 mm 0.22° 0.93
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