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Dynamic pore water pressure model for liquefiable soils based on theory of
thixotropic fluid

. 1 . .1 . .2 . 1
WANG Zhi-hua', HE Jian', GAO Hong-mei , WANG Bing-hui®, SHEN Ji-rong
(1. Research Center of Urban Underground Space, Nanjing Tech University, Nanjing 210009, China; 2. School of Architecture and Civil

Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract: It is a key problem to confirm the growth process of dynamic pore pressure of the liquefiable soils in the analysis of
liquefaction potential of soils or evaluation of liquefaction effect. Based on the structural theory of the Moore thixotropic fluid,
32 groups of undrained cyclic triaxial experiments on different types of soils are performed to verify the corresponding
relationship between internal structure parameters of soils and dynamic pore pressure in the whole liquefaction process. The
thixotropic mechanism induced by the pore water pressure in the liquefiable soils under cyclic loading is confirmed. Moreover,
a dynamic pore pressure growth model for the liquefiable soils is proposed based on the rate equation for the thixotropic fluid
induced by pore pressure. It is found that the generation and growth mechanism of dynamic pore pressure implied in the
proposed model can be explained reasonably from the viewpoint of energy. The experimental results show that the parameter of
growth rate of dynamic pore pressure in the model is closely related to the effective confining pressure, initial relative density
and cyclic stress ratio. The proposed model is used to simulate the undrained cyclic triaxial experiments, and accordingly the
rationality and reliability of the model are proved. Finally, the main characteristics and potential applications of the proposed
model are discussed. This study provides a new technical means for the liquefaction analysis of soils.
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Fig. 1 Concept of thixotropy induced by dynamic pore water
pressure
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Table 1 Experimental cases used in this study
IR A A B S H

9T R it D, o 1. n. B
1% /kPa CSR /ﬁ? 4 B /(kPa-s) /(kPa-s) /kPa~
NS-1 20 100 0155 1.0 243 1124 110 37.6 1780.2 43.11
NS-2 30 100 0155 1.0 201 1084 82 31.2 1711.4 51.36
NS-3 30 70 0.144 1.0 341 3038 89 34.4 3096.7 59.82
NS-4 30 30 0262 1.0 469 1161 187 36.9 949.3 67.25
NS-5 30 70 0.186 1.0 295 1329 11.8 38.4 1768.8 62.31
NS-6 30 100 0150 1.0 211 1189 82 31.7 1815.2 53.30
NS-7 30 90 0.135 1.0 276 1483 7.6 33.5 1835.4 60.27
NS-8 30 150 0168 1.0 085 1135 65 21.4 2881.6 57.37
NS-9 46 150 018 1.0 1.1 1039 58 31.0 2961.3 30.46
NS-10 46 150 0154 1.0 154 1431 38 35.6 3338.9 24.08
NS-11 70 70 0.194 1.0 214 1933 6.9 29.1 3057.4 34.89
NS-12 N 70 70 0.201 1.0 234 2024 77 32.9 2880.7 37.06
NS-13 A 70 100 0166 1.0 249 2102 42 413 3527.3 24.41
NS-14 70 100 018 1.0 193 1666 48 35.9 3123.5 25.71
NS-15 70 100 0203 1.0 1.88 1474 56 38.2 3022.3 27.10
NS-16 70 100 0215 1.0 235 1175 62 50.5 2566.0 28.51
NS-17 50 100 0170 1.0 255 1277 6.0 43.4 2202.4 33.28
NS-18 50 100 018 1.0 29 979 60 53.7 1848.2 30.77
NS-19 50 100 0.211 1.0 212 716 64 44.7 1542.8 29.53
NS-20 50 50 0210 1.0 372 107.1 16.6 39.1 1372.6 72.84
NS-21 50 150 0215 1.0 1.63 815 46 52.5 2682.4 16.95
NS-22 50 50 0.186 1.0 576 145 165 53.6 1403.9 82.84
NS-23 50 150 0187 1.0 1.85 122 3.8 51.9 3474.0 19.80
NS-24 50 100 0150 1.0 283 1564 53 425 2382.5 34.10
W-1 AR 35 40 0.21 02 339 3433  19.6 28.5 29122 132.84
W-2 (i SIS T 30 100 0.18 0.1 292 338 143 52.6 61000.0  79.23
W3 pEmfrEEmpt 45 207 0.15 02 188 180 235 58.4 5645.5 156.55
W-4 e 3 61 50 0.12 0.1 1.4 5249 32 8.4 3157.9 26.84
W-5 PP Y 70 90 0.25 0.1 206 1175 289 46.3 2690.6 115.66
W-6 3 e T B £ 92 200 0.29 0.1 137 10983 5.9 79.3 63777.8  20.45
W-7 b 50 200 0.30 0.5 4 551.6 155 240.0 33333.4 51.76
W-8 1 LAy £ 60 100 0.10 1.0 69 279 657 27.9 684.9 69.01
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