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Study on Reliability of Obtaining Vertical Bearing Capacity of Ultra-long
Bored Pile by Equivalent Normalization Method
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Abstract. In order to understand the reliability indicator status of ultra-long bored cast-in-place piles, the
vertical bearing capacity load test data of 22 ultra-long bored cast-in-place piles from 11 bridges in different
sites are collected. By using 219 lateral friction resistance values and 17 pile end bearing capacity test
values, the statistical probability models of normal distribution and lognormal distribution of 7 types of lateral
friction and 1 type of pile end bearing capacity are established. Using the formula for calculating the vertical
bearing capacity of friction piles in highway specifications, regarding the pile top load, lateral friction
resistance of each soil layer and pile end reaction as the variables, the calculation program of pile foundation
reliability based on JC method is compiled by using Matlab, and the reliability index of 12 super long bored
cast-in-place piles is calculated and analyzed under the conditions of extreme value 1, dead load normal

distribution and different load ratios. The reliability indicators of 12 ultra-long bored piles under the
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conditions of extreme type I vehicle load, dead load normal distribution and different load ratios are calculated
and analyzed The result shows that (1) All kinds of soil meet both normal distribution and lognormal
distribution probability model. The average reliability of resistance of ultra-long bored piles calculated
according to lognormal distribution is 3. 259-8. 070, and those calculated according to the normal distribution
is 2. 851-7.495. Compared with the research result of the reliability of common pile foundation, they are
slightly higher than the calculation result of the reliability of short piles. (2) Due to the wide geographical
distribution of bridge projects, the dispersions of sample data of multiple projects are larger, the length of
ultra-long bored cast-in-place pile increased the influence of depth on reliability. Therefore, the calculated
reliability of ultra-long piles is not significantly better than that of short piles. (3) The distribution interval of
the reliability of ultra-long piles calculated by the JC method is reasonable. Considering the discreteness of
the soil, it is suggested that the standard value of the reliability of ultra-long piles can be appropriately
reduced compared to that of superstructure.
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limit state equation
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Fig. 2 Histograms of measured side friction resistance and end resistance of all kinds of soil



140 N

i

S
>

i

B H o540

x3 MERNRHHENBRESITSH

Tab.3 Statistical parameters of limit values of side friction and end resistance
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Tab.4 Reliability values calculated with resistances
distributed in lognormal distribution, extreme type I

vehicle loads and dead loads in normal distribution
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1 4.331 4.459 4.578 4.646 4.654 4.636 4.551
2 4.968 5.066 5.157 5.209 5.215 5.201 5.136
3 3.417 3.494 3.578 3.675 3.724 3.7719 3.6l11
4 3.511 3.609 3.719 3.848 3.917 3.995 3.766
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6  8.405 8.850 8.793 8.083 7.470 6.819 8.070
7 5949 6.302 6.747 7.268 7.621 7.943 6.972
8  2.866 2.939 3.026 3.146 3.226 3.266 3.078
9  3.071 3.239 3.447 3.719 3.809 4.004 3.548
10 5.209 5.478 5.831 6.301 6.507 6.799 6.021
11 3.338 3.464 3.613 3.811 3.939 4.021 3.697
12 5.465 5.751 6.128 6.623 6.798 7.154 6.320
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Tab.5 Reliability values calculated with resistances
distributed in normal distribution, extreme type I

vehicle loads and dead loads in normal distribution
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7 5283 5.596 5.991 6.454 6.767 7.053 6.191
8 2,621 2.681 2.749 2.844 2,912 2.936 2.790
9 2,758 2.909 3.095 3.339 3.421 3.595 3.186
10 4.367 4.615 4.947 5.399 5.601 5.891 5.137
11 2.656 2.745 2.847 2.985 3.093 3.132 2.910
12 4.680 4.945 5.303 5.783 5.954 6.308 5.495
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