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Abstract: Based on the theory of mechanics, theoretical bearing capacity formulas for flat and bowl
shaped pads are established according to the bearing performance of the pad under load. By establishing
a three-dimensional numerical model of “pad rock” , the influence of pad form and structural parameters
on the bearing performance of the pad under load is analyzed, and the pad form and structural parame-
ters suitable for anchor bolts are selected. The results show that under a load of 300 kN, if a bowl
shaped cushion plate is selected for the anchor system, the parameters should be 300 mmX300 mm x
180 mm, arch height of 35 mm, aperture radius of 34 mm, and bowl bottom radius of 60 mm; If a flat
pad is selected, the parameters should be 280 mmXx280 mmx255 mm, with a hole diameter of 26 mm
and an anchor radius of 64 mm. The bowl shaped cushion plate has a better effect on controlling the de-
formation of surrounding rock under load.
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Fig. 1 Stress diagram of bowl-shaped cushion plate
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Fig. 2 Influence relationship of various parameters on the bearing capacity of bowl-shaped cushion plates
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Fig. 4 Influence of each parameter on the bearing capacity of the flat plate pad
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Fig. 5 Actual bearing capacity under bowl-shaped cushion structure parameters
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Tab. 1 Calculation values of bearing capacity of bowl-shaped cushion under different parameters
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1-1 200x200 18.0 N
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1-4 350%350 18.0
2-1 160x160 20.5
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2-4 280%280 25.5
S ————————
7 AR
Fig. 7 Calculation model
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Tab. 2 Parameters of surrounding rock materials
e B/ (kg - m™) HERI R/ GPa TP L %R J1/MPa PSS/ (°)
s 2 100 2 0.35 0.5 28
iR 7 850 200 0.20 — —
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