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Study on Design Method of Tunnel-type Ammunition Storage Chamber
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Abstract

Recently, the demand for underground-type ammunition storage facilities has increased. Comparing with a
ground-type ammunition storage facility, the underground-type ammunition storage facility can decrease the standard
of safety distance because fragment and blast wave can be locked in the rock formation. However, the absence of a
design method on the underground-type ammunition storage chamber became a major setback for the construction
promotion. In this study, the process for designing an overall configuration of the underground-type ammunition
storage facility was provided. First, the determination method for configuration and number of the chamber was
developed by performing the ammunition storage simulation. Then, a tunnel (i.e. transfer channel for vehicles) and
designed chambers can be arranged on the basis of safety distance standard. The safety distance standard also should
be considered for determining the location and the size of entrances because of the blast wave and fragment effect at
the entrances when an explosion is generated inside a chamber. In addition, considerations on the design for the
waterproof and the drainage of subsurface water were analyzed through construction cases. Finally, an example of
designing underground-type ammunition storage chambers was provided in order to verify the developed design

process.
Keywords : underground-type ammunition storage chamber, ammunition and explosion storage facilities, design method of
ammunition storage chamber, safety control standard of ammunition and explosion, safety distance
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Figure 1. Schematic of ammunition storage method
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Figure 2. Process of ammunition storage simulation
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Figure 3. Example of ammunition storage simulation
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Figure 4. Process of ammunition storage chamber design
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Figure 7. Propagation of blast wave and fragment in entrance
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Table 2. Summary of ammunition information for design

Information Atype  Btype  Cype
® Total number of ammunition 25000 3200 1’5%)’00
@ Nurrber of ammunition per unit support 100 6 80,000
3 Net explosives weight per ammunition 0.5 kg 25 kg 005 kg
® Box unit storage x x 0
® Number of production informetion 5 8 8
® Nurrber of ammunition conalition 2 6 12
% Volume of one support after full storage = 1.8 m x 28 m x 0.8 m
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Table 4. Calculation of required length of chamber
- Total net Total length of Reauired length of
Ammuniion o ogves weight chamber cramber
A-type 125,000 kg 494 m 55 m
B-type 80,000 kg 28m 25m
C-ype 75000 kg 02 m 100 m

Table 5. Design result for underground-type ammunition
storage chamber

" Number of Length per one  Net explosives weight
Ammunion chamber chamber per one chamber
A-type 2 28m 62500 kg
B-type 1 25m 80,000 kg
Cype 4 25m 18,750 kg
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Table 6. Safety distance on ground shock effect

Ammunition ICD IBD PTRD ILD IMD
A-type 3936 m 9130 m 5479 m - -
B-type 4273 m D14 m 5048 m - -
Cype 2635 m 61.13 m 3668 m - -

7
/ IBD
/ =100 m

PTRD
=60m

1 :A-type
[ : B-type
// IBD 1 : C-type
l=9m

Figure 8. Result of ammunition storage chamber arrangement
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