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Abstract: The new foundation design theory proposes a method for foundation design based on the p - s curves of base load
and settlement with the principle of dual control conditions of strength and deformation. However, the corresponding p - s
curves of different foundation sizes are also different. How to determine the reasonable sizes of the foundation according to the
p — s curves of base load and settlement to meet the principle of dual control conditions of foundation strength and deformation
is a very specific and meaningful work. The soil parameters are calculated based on the p-s curves of the in-situ plate loading
tests. Then, the p — s curves of different foundation widths are calculated by the tangent modulus method, and the bearing
capacities corresponding to different foundation sizes are obtained by the requirements of settlement and safety factor of
foundation strength. Finally, combined with the foundation pressure to determine the minimum foundation size that meets the
strength and deformation requirements, the proposed method is compared with the current codes of China through cases, which

shows the rationality of this new method.
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Fig. 1 Relationship between foundation pressure and foundation

width under different conditions
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Table 1 Physical and mechanical parameters of test point
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Table 2 Records of plate load tests

p/kPa 100 200 300 400 500 600 700 800

s/mm 1.01 2.58 4.51 8.03 14.25 23.44 36.71 54.56
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Table 3 Settlements under different foundation widths
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Table 4 Foundation pressures and strength-control bearing

capacities under different foundation sizes

b 20 25 3.0 35 40 45 50 55 6.0

p/kPa 1290 840 595.6 448 352.5 286.9 240 205 178.9
Ju/kPa 627 637 647 657 667 677 687 697 707

b/m 5 6 7 8 9 10 11 12 13

s/mm 119.2995.43 78.91 68.42 59.13 50.70 45.05 40.45 35.77
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Fig. 4 p-s curves under different foundations sizes
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Table 5 Foundation pressures and deformation-control bearing

capacities under different foundation sizes

b 2 25 3 35 4 45 5 55 6

p./kPa 1250 800 545.6 408 312.5 2469 200 165 138.9
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Fig. 5 Relationship among strength-control bearing capacity,
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