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Abstract : When eccentric or inclined load acts on foundation of the port & harbor structures, partial safety factors
of bearing capacity limit state were estimated using reliability analysis. Current Korean technical standards of port
and harbor structures recommend to estimate the geotechnical bearing capacity using the simplified Bishop method.
In practice, however, simple method of comparing ground reaction resistance with allowable bearing capacity has
been mostly used by design engineers. While the simple method gives just one number fixed but somewhat convenient,
it could not consider the uncertainty of soil properties depending on site by site. Thus, in this paper, partial safety
factors for each design variable were determined so that designers do perform reliability-based level 1 design for
bearing capacity limit state. For these, reliability index and their sensitivities were gained throughout the first order
reliability method(FORM), and the variability of the random variables was also considered. In order to verify partial
safety factors determined here, a comparison with foreign design codes was carried out and were found to be
reasonable in practical design.
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Fig. 1. Calculation of bearing capacity through simplified Bishop
method.
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Table 1. Characteristics of each random variable
random variable COV distribution reference
total unit weight (kN/m?) 19 0.05 normal 1984, 1992
cohesion (kPa) 20 0.25 normal 2000, 1992, 1984, 1997
internal friction angle (°) 30 0.08 normal 1984, 1992
active earth pressure (kPa) 551.63 0.12 normal 2007
surcharge (kN/m) 15 0.04 normal 2007
seismic coefficient 0.046 0.25 extreme 2001
residual water level (m) 1.58 0.05 normal 2001
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Fig. 2. Assumption and division of failure surface.

Table 2. Calculation of slice weight

area  unit weight slice weight

slice No. m?) (KN/m?) (kN/m)
1 a (2.75,6.01) 10.719 19 203.66
b (7.83,6.01)
2 ¢ (783.1.79) 4.898 19 93.06
3 d (9.07,5.18) 1.221 19 23.19
4 e (9.07,1.50) 0.077 18 1.38
5 f (941,541) 0.595 18 10.70
6 g (941,145  2.669 19 50.71
7 h  (10.23,541) 2.000 18 36.00
8 i (10.23,1.40) 5.830 19 110.77
j (12.23541)
9 | (17.73.5.41) 5.125 18 92.25
k  (12.23,1.59)
10 m (17.73,541) 6.698 19 127.25
n (10.41,10.07)
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Fig. 3. Process to calculate factors of safety (c = 0).
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Table 3. Comparison with foreign design codes
results Japanese code Eurocode

K, 1.29~1.33 - 1.20~1.50 (variable unfavorable)
RWL 1.01 1.00 1.20~1.50 (variable unfavorable)

c’ 0.75 0.90 0.625~1.00
tang’ 0.91 0.70 0.80~1.00

Py, 1.18~1.19 1.15 1.00~1.35 (permanent unfavorable)

% 0.98~0.99 1.00 1.00

q 1.00 1.00 0.90~1.00 (permanent favorable)
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