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Calculation method for ground bearing capacity of pile-supported
reinforced cushion embankment
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Abstract: Based on the mechanic action mechanism and influence element of ground bearing capacity on pile-supported
reinforced cushion embankment, considering synthetically foundation stiffness, rate of replacement, spreading action of
cushion stress, pulling force of geogrid, earth suppress action of side slope, the calculation formula and inspection method
were presented considering ground bearing capacity as pile compound foundation capacity under embankment and
bearing capacity which is increased by reinforced cushion and earth suppress action of side slope on ground bearing
capacity. The results show that ground bearing capacity increases with the decrease of foundation stiffness, the increase of
rate of replacement, geogrid layer number and spreading action of cushion stress. Pulling force of geogrid is a chief
element for increasing ground bearing capacity.
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Fig.1 Scheme of pile-supported reinforced cushion embankment
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Fig.2 Forces acting on geobelt reinforced cushion
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Table 1 Physical and mechanical indices of soil layer
hi v/
m (kN'm?) /% c/ kPa o/(°) fix/kPa
1 0.5~1.5 18.0 12.0 80
2 1.5~2.5 18.9 34.0 20.1 13.9 80
3 2.4~5.1 16.8 60.0 9.6 3.8 80
4 1.5~3.5 16.9 58.0 8.7 4.0 80
2
Table 2 Calculation and inspection of bearing capacity of geobelt reinforced cushion
Jopx/kPa Afi/kPa Af>/kPa Af;/kPa Afy/kPa flkPa p/kPa
171.52 82.38 23.05 173.99 120.65 571.59 237.98 p f
3
Table 3 Calculation of bearing capacity of soil layer under reinforced cushion
Jopi/kPa Afi/kPa p/kPa Pe/kPa p/kPa (Pxtpe.)/kPa
171.52 120.65 137.95 13.20 292.17 151.15 Pctpe, Po
4
Table 4 Elevated ground bearing capacity for every factor
/kPa 19.70 71.82 82.38 197.04 120.65 491.59
1% 4.01 14.61 16.76 40.08 24.54 100.00
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