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Research on distribution laws of blast load on arch structure
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4. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing 210098, China)

Abstract: Distribution laws of blast loads on arch structure induced by underground explosions are studied by numerical method.
The results show that the load distribution on arch is mainly effected by the explosion height, the arch span and the angle of
monitoring point. The distribution form of load is shape of saddle as a symmetry axis around vault. Load distribution on the arch will
be more uniform with the increase of the ratio of explosion distance and span. Conversely, it will be more concentrated. The load
distribution on side-wall is mainly effected by the explosion height, the arch span and the side-wall height; and it reduces gradually
from wall tip along the wall, finally tends to even distribution. On this basis, a method to calculating load on arch structure with large
span is proposed. After calculating the load factor on arch structure, it is found that the load factor around the arch is not a constant
value and increases with the increase of arch angle. The minimum value of the factor appears at the vault and it equals to 1.5.

Key words: underground arch structure; blast load; load distribution law; load factor
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Table 1 Values of span and radius of arches

P5RE L/m HETHF IR 42 R/m
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Table 2 Parameters of rocks

Bl W Rk — JEIRRL S Rk DIgisiaE
" Jgem®)  /GPa B /MPa [  /GPa
A 2.6 55 0.27 11.7 0.06 0
HOE
o 2.5 40 0.20 35.0 0.05 10
K3 EAMESH
Table 3 Parameters of TNT
P Ey D
/(o) A/MPa  B/MPa Ry R, D) S’y /s)

1.63  3.74x10° 3.23x10° 4.15x10° 0.95 0.3 1.63x10° 6.93x10°
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Fig.3 Comparisons between numerical
and theoretical results
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Fig.5 Curves of peak stress on arch at different times
(with a span of 24 m and an explosion distance of 10.5 m)
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Fig.6 Peak stresses on arch at different explosion
distances and different spans
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distances and different spans
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