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Computational method for consolidation settlement considering
submergence due to groundwater during preloading
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Abstract: The reducing of additional stress due to groundwater submergence is studied; and the influence of the variation of
additional stress on final settlement is analyzed. The consolidation settlement formulas taking into consideration submergence of
small-strain and large-strain are derived. The results from several numerical examples are analyzed and compared. It is shown that the
influence of submerge on consolidation settlement of ground increases with load, soil compressibility and thickness of soil, The
calculating value of consolidation settlement using large-strain consolidation theory is rather accord with actual examples.
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Fig.1 Sketch map for the change in ground load during
process of consolidation
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Table 1 Thicknesses and parameters of soils in several areas
X H w P ) ay ! my : 5{ ! wy Wp i
/m /% /g-cm / MPa / MPa / X10"cm-s /% /%
FIX 15.25 77.10 1.536 2.030 2.460 0.812 0.480 60.80 31.60 1.570
Cx 15.15 65.00 1.613 1.810 1.932 0.688 0.281 57.00 31.90 1.310
Gl [x 12.40 67.10 1.596 1.870 1.890 0.659 0.370 58.00 29.60 1.350
G2 % 10.05 62.74 1.604 1.781 1.637 0.589 0.390 57.54 31.70 1.206
B1-1 [x 6.00 64.10 1.640 1.742 1.393 0.508 0.350 58.00 31.20 1.230
B1-2 [x 5.70 66.73 1.583 1.890 1.590 0.550 0.410 61.78 32.30 1.180
R2 BXRHOHR. BREERY. LEEERGFEREA
Table 2 Load, coefficient of volume compressibility, thickness and undetermined coefficient A of different areas
X5 qo / kPa H/m my / MPa’! A A/ qo
FIX 153.486 15.25 0.812 135.887 0.885
Cx 156.600 15.15 0.659 144.406 0.922
Gl [x 142.200 12.40 0.589 131.212 0.923
G2 % 149.400 10.05 0.688 141.041 0.944
B1-1 [x 135.000 6.00 0.508 129.368 0.958
B1-2 [x 135.000 5.70 0.550 128.053 0.949
LB 0.905 0.684 0.555
R3 BFMTAAHEHLERIEE
Table 3 Comparisons of results from several numerical examples
K5 e TH1 T2 TH3 T4
So/m S1/m AS\/ % S2/m ASy /% S3/m AS3 /% S4/m ASy /%
FIX 1.515 1.840 17.643 1.626 6.80 1.539 1.57 1.540 1.60
Cx 1.014 1.295 21.706 1.169 13.22 1.116 9.14 1.084 6.46
Gl [x 1.396 1.653 15.560 1.464 4.64 1.399 0.21 1.384 0.88
G2 % 0.885 1.010 12.384 0.918 3.58 0.884 0.13 0.845 4.68
B1-1 [x 0.338 0.370 8.731 0.355 4.75 0.343 1.58 0.310 9.04
B1-2 [x 0.347 0.381 8.901 0.365 4.86 0.352 1.44 0.319 8.84
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