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Fig.1 Sketch of charge and gauge point

Table 1 Parameters of the material model and EOS for TNT'#!
p/kg-m™ D/m-s™ po/ MPa  A/MPa B/ MPa R, R, w R, R, E,/ MPa
1630 6930 2.1x107 3.71x10° 3.23x10° 4.15 0.95 0.3 4.15 0.95 7%x10°

Note: p is density of the high explosive, D is detonation velocity, p , is Chapman-Jouguet detonation pressure.
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Table 2 Number of elements and computational effort in de-

pendence on the element size
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Fig.2 Comparison of the reflected overpressure-time histories

generated from numerical models with different mesh sizes
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Table 3 Information of the internal blast experiment

room dimensions / cm  charge gauge location / cm
L B H mass /g  shape X, Y, Z,
200 200 200 1000 spherical 100 100 200
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Fig.10 Pressure contours on the surfaces related to the axial direction of cylindrical charges with different L/D ratios
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Fig.11 Pressure contours on the surfaces related to the radial direction of cylindrical charges with different L/D ratios
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Fig.14 Reflected overpressure-time histories in the radial direction generated from cylindrical charges with different L/D ratios
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Fig. 16  Reflected overpressure-time histories in the circumferential direction generated from cylindrical charges with differ-
ent L/D ratios
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Fig.17 Distribution of the peak reflected overpressures generated from cylindrical charges with different L/D ratios
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Table 4 Peak reflected impulse at gauges generated from cy-

lindrical charges with different L/D ratios

peak reflected impulse / MPa-ms

orientation gauge 7;0) L/D sphere
1 2 3 4 5 diameter
2 57 45 28 25 24 21 21
radial 10 242 15 14 1.4 14 15 1.7
20 432 22 20 19 1.8 18 24
23 57 21 23 22 22 22 21
axial 31 242 15 14 15 15 15 1.7

41 432 22 19 18 1.7 1.7 24

44 5.7 23 23 24 24 23 2.1
circumferential 52 242 19 21 21 20 2.0 1.7
62 43.2 23 28 29 3.0 29 24
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Fig.20 Reflected overpressure-time histories in axial direction generated from cylindrical charges with different ignition locations
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Fig.22 Distribution of the peak reflected overpressures in different directions generated from cylindrical charges with different ig-
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Table 5 Peak reflected impulses at gauges in different direc-

tions generated from cylindrical charges with different igni-

tion locations

peak reflected impulse / MPa-ms

orientation gauge «;/ (°) ignition location sphere
head center tail diameter

2 5.7 4.5 2.5 2.1 2.1
radial 10 24.2 1.5 1.4 1.5 1.7

20 43.2 2.2 1.9 1.8 2.4

23 5.7 2.1 2.2 2.2 2.1
axial 31 24.2 1.5 1.5 1.5 1.7

41 43.2 2.2 1.8 1.7 2.4

44 5.7 2.3 2.4 2.3 2.1
circumferential 52 24.2 1.9 2.1 2.0 1.7

62 43.2 2.3 2.9 2.9 2.4
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Fig.26 Reflected overpressure-time histories generated from cylindrical charges with different orientations
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Table6 Peak reflected impulses at gauges generated from cy-

lindrical charges with different orientations

peak reflected impulse / MPa-ms

a,/ (°) gauge orientation L/D sphere
1 3 5 diameter
2 radial 4.5 2.5 2.1
5.7 23 axial 2.1 2.2 2.2 2.1
44 circumferential 2.3 2.4 2.3
10 radial 1.5 1.4 1.5
24.2 31 axial 1.5 1.5 1.5 1.7
52 circumferential 1.9 2.1 2.0
20 radial 2.2 1.9 1.8
43.2 41 axial 2.2 1.8 1.7 2.4
62 circumferential 2.3 2.9 2.9
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Numerical Investigations on Blast Loads generated from Cylindrical Charges inside Confined Rooms

XIAO Wei-fang, WU Ming-tao, ZHAO Xian-zhong
(College of Civil Engineering , Tongji University, Shanghai 200092, China)

Abstract: To investigate the influence of cylindrical charge geometry on blast load distribution under internal explosion condi-
tions, 16 numerical models were developed using LS-DYNA following experimental validation. A comprehensive parametric
study was conducted to systematically evaluate the effects of three key factors: charge length-to-diameter ratio (L/D=1-5), igni-
tail)
overpressure-time histories, impulse-time histories, and peak values across different scenarios. The results indicate that the L/D

tion location (head, center, and charge orientation. The analysis compared overpressure contours, reflected
ratio exhibits the most significant impact on blast load distribution. As L/D increases from 1 to 5, the reflected overpressure ratio
decreases dramatically from 37.5%-1287.9% to 25.5%—356.7%, and the reflected impulse ratio reduces from 88.7%-235.3%
to 76.5%—132.8%. The effect of ignition position is region-specific, with the maximum differences in reflected overpressure and
impulse ratios reaching 2173.3% and 328.0%. Charge orientation influence diminishes with increasing L/D ratio and incidence
angle. Specifically, when L/D ratio increase from 1 to 5, the maximum reflected overpressure ratio decreases from 1287.9% to
356.8%, and impulse ratio decreases from 235.3% to 132.7%. The distribution of internal blast loads is primarily governed by
the L/D ratio, followed by charge orientation and ignition location.

Key words: cylindrical charge;internal explosion;blast load distribution; length-diameter ratio; charge orientation;ignition loca-
tion

CLC number: T)55;064 Document code: A

Grant support: Fundamental Research Funds for the Central Universities (No. 22120250132)

DOI: 10.11943/CJEM2025142

Chinese Journal of Energetic Materials, Vol.33, No.10, 2025 (1138-1154) A A AL www.energetic-materials.org.cn



