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ABSTRACT

In order to build protective facilities and structures in the defense field, a prior review of the
impact of explosion pressure on the structure is necessary, and the protection performance for
expected explosion conditions must be satisfied. Accordingly, the Ministry of Defense’s protection
design standards have been established and standards for military facilities have been established, but
special facilities such as ground combustion test sites are not presented. Therefore, in this study, the
protection performance evaluation process of the ground combustion test site protective structure was
established and the protection performance evaluation was performed by performing finite element

analysis using LS-DYNA to analyze the interaction of explosion pressure.
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Fig. 1 Pressure-time variation in free-space explosions.
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Fig. 2 Explosion pressure comparison.

Table 1. Explosion pressure conversion data.

Ground Abnormal
Category firing test explosion
* Fig. 2(a) | * Fig. 2(b)
Max pressure 2.79 49.94
(psi)
Am(vri)tlme 4071 6.41
Positive pressure
impulse 5.83 91.58
(ms - psi)
Separation

dist};nce (m) 25 8
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Fig. 3 Protection performance evaluation process.
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Protecton structures spec

length 224 m \

width 199 m } AR /
height 95m \‘
. \

material 558315

Steel plate
thickness

Fig. 4 Protection structure spec.

(a) Full model

(b) Steel plate and foundation

(c) Retaining walls and ground

Fig. 5 Protection structure model.
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Table 2. Material property information.

Material
Category Model Key Inputs
Csem_
Concrete fa=24 MPa
concrete
Steel I,)laShC__ f,=315 MPa
kinematic
(Existing ground)
Gmoa=54.2 MPa,
&=0.485 rad,
Mohr c= 6.52 kPa
Ground -
coulomb | (Covered soil section)
Gmoa=32.5 MPa,
7#=0.628 rad,
c= 1.23 kPa
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- Ground explosion
-TNT :70 kg

(a) internal explosion (Case 1)

- Distance : 7.6m
-TNT :127.8kg

(b) external explosion (Case 2)

Fig. 6 Explosion conditions assumed.
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Fig. 7 Pressure propagation by internal (Case 1).
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Fig. 8 Pressure propagation by external (Case 1).

(a) Internal explosion (Case 1)

(b) External explosion (Case 2)

Fig. 9 Steel plate stress distribution.
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Fig. 10 Steel sheet stress time history.
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