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Experimental study on base pressure distribution of accumulations of
granular materials
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Abstract: Addressing the issue of pressure reduction in accumulations of granular materials, the impact of varying funnel
heights, particle sizes and particle shapes on the distribution of base pressure is investigated utilizing the point deposition
method. The results show that the phenomenon of base pressure reduction is intricately linked to the formation of internal stress
arches and influenced by the factors such as the height of the funnel, granulometry of the particles, and morphological
characteristics of the granules. With the increase of the accumulations, there is an enhancement in the stability of the stress
arches, leading to a convergence towards a steady state of the stress depression ratio. The base pressure measured increases with
the increase of the vertical distance from the funnel to the apex of the accumulations, resulting in a decrease of the stress
depression. The stress depression ratio within the accumulations exhibits a trend of the initial increase followed by a decrease as
the particle size escalates, with a notable occurrence of stress concentration in the accumulations comprised of particles ranging
from 0.6 to 1.18 mm in diameter. With the increase in the mass of the accumulations, the stress depression ratio for the standard

sand samples initially increases and then decreases, whereas for the loose coal particles, a consistent decline is observed.
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Table 1 Physical property parameters of standard sand and coal
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Fig. 1 Samples used in tests
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Fig. 2 Pressure sensors used in tests
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Fig. 3 Layout of base pressure sensors
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Fig. 4 Test devices for point deposition method
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Table 2 Test schemes for influence of funnel height

WM ReME mERE T E P55 /em
WA 1-1 PRAERD I 105 BT 40
e 121 brdERd - X .

R 122 AR giu%ﬁﬁwm 10
R 123 FnifER 20

2.2 FRCRRAVRIN

A5 P BR U 5 0 AR AERDBORE, PRI RIORERL AR X b
HEFLE R e, IRIEEL 0.3~0.6, 0.6~1.18,
1.18~2.36 mm IR AR Gtk AT s PR HERUA
o5, LK 3.
2.3 FRIARA R0

PR TR TR HERR A g R Vet s, {4

PRAERD IR 5 BOBERURA R A R BURLIAR, FndERD R
RIS, A EERUR, B, T RERRE
WA R, BRERUIR. AT FUARAERD S BRI
VURUE € PEES 40 em FHERUA ) 2R EE S, IR AT
TIURE DR 225 JEE I 77 73 AT KRR (KD 750

* 3 BRI R

Table 3 Test scheme of particle size influence
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Table 4 Test schemes for influence of particle shape
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Fig. 5 Base pressure distribution at different heights under point
deposition
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Fig. 6 Variation of stress depression ratio with accumulation mass
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