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Probability design of consolidation of sand-drained ground
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3. Taiyuan School of Metallurgical Industry, Taiyuan 030009, China)

Abstract: On the basis of probability and statistics theory, a systematic study is carried out on the probability design of consolidation
of sand-drained ground, which overcomes the shortage of the current determination method of design. The probability design
method——the design coefficient method, is proposed, that is correlated with the conventional design by the mean of design
coefficient. The design value of horizontal coefficient of consolidation can be made by multiplying its standard value and design
coefficient or by multiplying its mean and central design coefficient. Under the conditions of the horizontal coefficient of
consolidation being either a log normal distribution or a gamma distribution, the formulas for computing design coefficient are
derived. According to these formulas, the variation of design coefficient is studied. The central design coefficient is decreasing
function of coefficient of variation of horizontal coefficient of consolidation, and increasing function of probability of failure. The
method of calculation on standard value of horizontal coefficient of consolidation is discussed. The tables and diagrams are given,
which can be used to look up the coefficient of consolidation. A probability design procedure for consolidation of sand-drained
ground is established; and its practical application is illustrated by example.
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Table 3 Calculation of central design coefficient

R Py
vy Co WA BOER S A Ci JIAMF I3 A

0.01 0.05 0.10 0.15 0.20 0.01 0.05 0.10 0.15 0.20
0.1 0.789 0 0.844 5 0.875 6 0.8973 0.9149 0.782 2 0.841 4 0.874 2 0.896 8 0.9150
0.2 0.618 6 0.708 0 0.760 8 0.798 6 0.8300 0.594 1 0.695 3 0.753 8 0.795 1 0.829 0
0.3 0.483 8 0.5910 0.657 5 0.706 6 0.748 1 0.4359 0.562 7 0.6399 0.696 0 0.742 8
0.4 0.378 9 0.4927 0.566 7 0.622 8 0.671 4 0.306 9 0.444 6 0.5337 0.600 5 0.657 6
0.5 0.298 1 0.4112 0.488 2 0.548 2 0.601 0 0.205 8 0.3416 0.436 2 0.509 8 0.5742
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Table 4 Degree of consolidation of sand-drained ground (unit:%)
R Py
Mo 8 Co WA BOER S A Ci NI I3 A

0.01 0.05 0.10 0.15 0.20 0.01 0.05 0.10 0.15 0.20

0.1 83.0 84.6 854 85.9 86.3 82.8 84.5 85.3 85.9 86.3

A 0.2 774 80.6 822 833 842 76.4 80.1 82.0 832 84.1

W 0.3 71.6 76.3 78.8 80.5 81.8 69.2 75.1 78.2 80.1 81.7

0.4 66.1 72.0 75.3 71.5 79.3 61.7 69.7 739 76.7 78.8

0.5 61.1 67.9 71.8 74.5 76.7 54.6 63.9 69.2 72.8 75.6

0.1 822 83.7 84.5 85.1 85.5 82.0 83.6 84.5 85.0 85.5

S 0.2 76.5 79.7 81.3 824 833 75.5 79.2 81.1 823 833

o 0.3 70.7 754 779 79.6 80.9 68.3 742 713 79.3 80.8

0.4 65.3 71.1 74.4 76.6 78.4 60.9 68.8 73.0 75.8 779

0.5 60.4 67.0 70.9 73.6 75.8 539 63.1 68.3 71.9 74.7
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