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On the checking methods for bearing capacity of foundation
under eccentric loading

SONG Er-xiang, CHEN Xing-yi, LIN Shi-jie
(Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: For the checking of bearing capacity of foundation under eccentric loading, the method given by Meyerhof is first
introduced, and validated for its accuracy through comparison with calculations by using the finite element upper and lower bound
limit analysis method which can compute general limit loads accurately. The foundation soil considered can be either general c¢-¢ soil
under drained conditions or undrained cohesive soil with its undrained strength increasing linearly along depth. In particular, the
influence of the footing embedment depth on the calculation accuracy is discussed according to the understanding of relevant
mechanism, and the largest eccentricity below which the bearing capacity due to footing embedment depth can be taken fully into
account is clarified. Thereafter, the checking method proposed in the Chinese design code is compared with the Meyerhof method
through calculations by using the improved bearing capacity formulae given by the authors, which indicates that the latter method is
more reasonable.
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Fig.1 Schematic figure of ground foundation under
eccentric loads
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Table 1 Bearing capacity of c-¢ soil foundation without embedment by Meyerhof method

o @ c 7 B it e /B ok A A Fe TR BE AL R ——
/(°) /kPa /(kN * m) /m P,/(kN * m") P, /(KN * m™)

1 0 10 - 3 0.10 125.95 123.16 —2.22
2 0 10 - 6 0.10 251.78 246.26 -2.19
3 10 5 20 3 0.17 127.38 124.93 -1.93
4 10 20 20 6 0.17 871.71 85231 —2.23
5 15 0 20 3 0.30 11.85 11.47 -3.26
6 10 20 20 6 0.30 394.85 382.96 -3.01
7 20 5 20 6 0.45 65.79 64.11 —2.55
8 15 20 20 9 0.45 226.63 221.11 —2.44
9 30 10 20 6 0.49 43.40 40.41 —6.88
10 15 30 20 9 0.49 62.61 60.16 -3.91
11 30 10 20 9 0.50 4.29 0 -

#*2 EJRFTEIRET Meyerhof J7iETHEMMBE M + B IR R /)

Table 2 Bearing capacity of saturated cohesive soil foundation without embedment by Meyerhof method

i « Cie b Bt eip LU BRI
/kPa /(kPa * m™) /m P, /(kN « m™) P, /(kN * m™)

1 10 1 3 0.10 135.76 133.37 -1.77
2 10 1 6 0.10 288.52 28425 ~1.48
3 10 1 3 0.17 111.94 109.92 -1.81
4 20 2 6 0.17 471.52 464.68 ~1.45
5 10 1 3 030 54.49 5321 235
6 20 2 6 030 224.48 219.39 227
7 10 2 6 0.45 32.99 32.16 -2.51
8 20 4 9 0.45 98.72 98.25 ~0.48
9 20 1 6 0.49 12.63 1230 -2.65
10 20 4 9 0.49 19.62 1871 -4.63
1 20 4 9 0.50 3.05 0 -
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Fig.3 Calculation errors of bearing capacity of c-¢ soil
foundation with e/B
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Table 3 Comparison of the two checking methods for c-¢ soil foundations

B9 o/(°) ¢/ kPa 7/(kN * m™) B/m g /kPa PR a p'u/kPa pu/kPa P, /P,

1 2 20 20 6 0 0.050 120.1 120.9 0.969

2 2 20 20 6 0 0.250 117.0 120.9 1.075

3 10 20 20 6 0 0.167 209.7 226.9 1.027

4 10 20 20 12 0 0.250 226.9 273.0 0.924

5 10 40 20 6 0 0.167 380.9 400.8 1.056

6 20 20 20 6 0 0.490 304.3 568.9 0.594

7 20 20 10 6 0 0.167 401.7 446.3 1.000

8 30 20 20 6 0 0.167 1433.0 1793.8 0.888

9 30 0 20 6 0 0.333 283.8 850.7 0.371

10 30 0 20 6 20 0.167 1149.9 1493.1 0.856
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Table 4 Comparison of the two checking methods for saturated cohesive soil foundations

S co/kPa  cine/(kPa+m!)  B/m q /kPa TERZH kRO g p'/kPa pu/kPa Py /P

1 20.0 0 5 0 0.0 0.050 102.8 102.8 0.975

2 20.0 0 5 0 0.0 0.250 102.8 102.8 1.111

3 20.0 4 5 0 1.0 0.167 121.9 129.0 1.050

4 10.0 2 5 0 1.0 0.167 60.9 64.5 1.050

5 10.0 1 10 0 1.0 0.167 60.9 64.5 1.050

6 10.0 5 5 0 2.5 0.250 66.9 713 0.961

7 1.0 2 5 0 10.0 0.490 5.49 122 0.499

8 0.2 2 5 0 50.0 0.167 4.49 5.76 0.866

9 0.0 2 5 0 o 0.333 0.86 2.55 0.376

10 0.0 2 5 0 o 0.167 1.71 2.55 0.744
127 Ko ABEXFIEFRR L, BRZE AR EE R R, X

1.0 &

0.8 F

0.6 |

04 F

FAESIHAE P /P,

02 F

0.0

0.0 0.1 OI.2 013 OI.4 0.5
fi Lo BE L a =e/B

Bl 6 WFIETES HMME AR S

EHEHFERE

Fig.6 Ratios of allowable loads of saturated soil
foundation by the two methods
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