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New method for determination of bearing capacity of soil foundation
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Abstract: Reasonable determination of bearing capacity of foundation is the most important part of foundation design. The
in-situ plate loading test is the most reliable method to determine the bearing capacity. However, the actual bearing capacity
relates to not only soil property but also the size, buried depth and settlement requirement of the foundation. The size of the
plate in the plate loading test is not the same as that of actual foundation, and how to determine the bearing capacity of the
actual foundation by the plate loading test reasonably is not yet addressed. Thus, a new solution method is proposed in this
paper. That is, the strength and deformation parameters are back-computed by the plate loading test. Then, based on those
parameters, the tangent modulus method is employed to compute the load - settlement curve (p - s curve) of the foundation.
Finally, according to the double controlling principles, the settlement requirement and strength safety factor requirement of the
foundation, the bearing capacity of the foundation is determined by the p - s curve. The bearing capacity meets both settlement
and strength requirements of the foundation. An example is adopted to illustrate the proposed method, and results are compared
with those by the methods of the current codes of China to prove the rationality of this new method.
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Table 3 Table of deformation calculation

J— o —

E,

! a, S s A/E;, As;,/mm
/m ! z,,Q, /MPa
0 1 — — — —
0.5 0.849 0.4245 5.71 0.0743  29.6734
1.0 0.615 0.1905 5.71 0.0334 13.3163
1.5 0.4679 0.0869 5.71 0.0152 6.0710
2.0 0.374 0.0462 5.71 0.0081 3.2260
2.5 0.3111 0.0298 5.71 0.0052 2.0796
3.0 0.2656 0.0191 5.71 0.0033 1.3316
35 0.2316 0.0138 5.71 0.0024 0.9646
ZZ 0.8106 0.1420 56.6625
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Fig. 5 Comparison between curve of plate load test and caculation
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Table 5 Comparison of calculated results of different methods
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s/b=0.01 12148
U 6074 ' 2.00 63.43
LIRS 295.0 4.12 25.00

X BLE 3 AN AT A AR 20 A
XEFAERS 1, HRA L B T ASRAG LA L B
e R AR BT

plkPa
0 100 200 300 400 500 600 700 800 900 1000
T T T T T T T T T 1
10 -

20 +
30

40
50 |
60 -
70
80 -
90 ~
100 |- Z£R#3 (b=8 m, d=2 m)
110

120
130
140
150 -

8 EAfti3Mp-szk (b=8m, d=2 m)
Fig. 8 p - s curve of third foundation (=8 m, d=2 m)
R 6 TRIETHELERI L (=8 m, d=2m)

Table 6 Comparison of calculated results of different methods

s/mm
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Jri Ja Ja Py GRERH UL
/kPa /kPa /kPa K s/mm
W
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BB DTSR KA 1)

PR 3, RIS R IR 5 245 30 1) Hh R 7k 2
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12949 193 kPa, UL MWLM 24 RECKT 7, &3
TN T RGPS IERFIEA, X PG Dl L (1) K48 )
JE AR TR g ), Bk, RAEE T A I
LIS B S 7 ) 0 P2, a8 R I PR B 2 g K
WER ARG T EE B R DTRE T . Pk favF 100
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