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Distribution Law of Granular Lateral Pressure in Caved Ore-
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Abstract; The lateral pressure of caved ore-rock in metal mine has a significant effect on
supporting the surrounding rock and controlling the rock mass movement. Taken the caved ore in
Gongchangling Iron Mine as an example, the distribution law of the granular lateral pressure in the
caved ore-rock with the limited width was studied. The experiment results show that the static
lateral pressure was nonlinear increase with granular buried depth increase, the formula of granular
pressure changed with buried depth and angle was obtained by regression based on the theory of
dimensional harmonious principle. In the case of no backfill, the granular lateral pressure
decreases with the increase of the discharge amount, the range of drawing increasing can
accelerate the decreased speed of granular lateral pressure. The pressure values of the lower four
measuring points decrease with the drawing amount, and the pressure values of the upper four
measuring points increase. The break variable of lateral pressure at hanging wall is lower than the
value at footwall, and the drawing amount has less influence on the lateral pressure of hanging
wall. That is to say that the drawing amount has limited influence range on the granular lateral
pressure in height and width under the condition of backfill. This achievement has guiding
significance for revealing the pressure bearing mechanism and application in the mine engineering
of granular.

Key words: caving; rock mass displacement; granular lateral pressure; Rankine earth pressure;
classical Janssen theory
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Fig. 1 Test system of granular lateral pressure
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Table 1 Gradation of caved ore-rock in Gongchangling
Iron Mine
JF5 HAPE/mm Tic /%
1 d=<50 20 ~25
2 50 <d=300 50 ~60
3 300 <d=<1 000 10 ~24
4 1000 <d 5~6
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Fig. 2 Variation of granular lateral pressure in hanging
wall with depth in different angles
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Fig. 3 Comparison of granular lateral pressure values
obtained from experiment and different theories
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Table 2 Value of regression parameters and correlation
in regression equation

FARE/(°) k' ¢ R
80 180. 959 0. 728 0.989 6
85 213. 857 0.679 0.9951
90 251. 129 0. 68 0.944 5
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Fig. 4 Variation of footwall granular lateral pressure
with drawing quantity and drawing point
changing when dip angle is 80 degree
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Fig. 5 Variation of hangingwall granular lateral
pressure with drawing quantity and drawing
point changing when dip angle is 80 degree
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Fig. 6 Variation of footwall granular lateral pressure
with drawing quantity of 1* drawing point
changing when dip angle is 80 degree
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