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Experimental study on coefficient of consolidation of land subsidence
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Abstract: Based on the relationship among the void ratio, hydraulic conductivity and effective stress, a formula for the
coefficient of consolidation and effective stress is derived. Using a self-developed test equipment to simulate land subsidence
and through the analysis of test data, it is evident that the coefficient of consolidation is not constant but becomes small under
compression. Considering the non-linear coefficient of consolidation, the Terzaghi’s theory is modified. Analytic solutions are
compared with the measured values. The results show that the calculated values of ground consolidation settlement are more
accurate by means of the modified Terzaghi’s theory of non-linear coefficient of consolidation.
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Fig. 3 Variation of hydraulic conductivity with time
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Fig. 4 Relationship between void ratio and hydraulic conductivity
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Fig. 6 Comparison between analytic solutions and measured

hydraulic conductivities of No.2 and 3 groups of tests
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Table 3 Test data of land subsidence
/min /(mL-s™) /mm /min /(mL-s™) /mm /min /(mL-s™) /mm
3 0.472 0.31 65 0.157 541 181 0.122 7.08
7 0.372 1.27 75 0.152 5.67 210 0.123 7.27
9 0.328 2.03 85 0.143 5.88 225 0.118 7.36
13 0.292 2.41 96 0.148 6.08 240 0.118 7.42
17 0.250 2.83 105 0.137 6.22 270 0.118 7.52
22 0.235 3.43 115 0.133 6.39 300 0.115 7.61
27 0.215 3.62 125 0.132 6.52 361 0.113 7.72
35 0.198 4.06 135 0.130 6.68 420 0.112 7.80
45 0.178 4.50 154 0.128 6.89 480 0.113 7.86
56 0.165 4.98 165 0.120 6.97 600 0.115 7.95
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