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Modification of Bearing Capacity Formula Considering Seam Tensile
Strength of Geotextile in Soft Ground
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Abstract

With the increasing use of geotextile mats in dredging and reclaiming work and coastal construction, the assessment
of bearing capacity in soft ground has become an important evaluation index for negligent accidents. The review of
the allowable bearing capacity of soft ground consisting of inhomogeneous layers by laying geotextile mats and sand
mat layers for soft ground improvement is generally compared with the equation of Meyerhof (1974) and Yamanouchi
(1985). Mayerhof formula results in economic loss due to underestimation of bearing capacity, and Yamanouchi (1985)
formula does not take into account negligent accidents for punching shear failure, so rather high bearing capacity is
evaluated. It is considered that economic feasibility and stability will be ensured by proposing a modified formula to
calculate the appropriate bearing capacity by applying the seam tensile strength of the geotextile mat to the design

standard of soft ground improvement.
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(a) Construction work covering up soft soil with crushed stone and

sandy soil (KAITA, 2018)
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(b) Belt conveyor equipment that covers soft soil with sandy soils

(KAITA, 2018)

Fig. 1. Construction of Soft Ground Improvement
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Fig. 2. Schematic design of Yamanouchi method (Yamanouchi,
1985)
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Table 1. Punching shear factors with the soil friction angle (Meyerhof,

1974)
Soil friction angle (°) Punching shear factor ()
20 1.89
25 2.22
30 3.06
35 4.45
40 6.95
45 11.12
50 19.15
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Table 2. Soil properties and parameters applied to various formula
v kN/MY) | b (m) L(m) |ec (kN/m? k, 0 ) | kNmMI)| ¢ () F, D, (m)
Values | 17 or 21 1 1or3 25 4.45 15 150 35 4 0
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Table 3. Allowable bearing capacity by thickness (H) of Sand Mat Layer and seam tensile strength

Allowable bearing capacity (L = 1/ 3m), (kN/m?
Seam tensile strength H=0.5m H=1.0m H=1.5m H=2.0m
50% 71.4/69.9 94.9/88.8 123.1/109.2 155.9/131.2
60% 75.3/73.8 98.8/92.6 127.0/113.1 163.6/135.0
70% 79.2/77.6 102.7/96.5 130.9/116.9 163.6/138.9
80% 83.1/81.5 106.6/100.4 134.7/120.8 167.5/142.8
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