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Permeability similarity of soils in centrifugal model tests

WANG Nian-xiang" %, REN Guo-feng' 2, GU Xing-wen' 2
(1. Geotechnical Engineering Department, Nanjing Hydraulic Research Institute, Nanjing 210024, China; 2. State Key Laboratory of

Hydrology-Water Resources and Hydraulic Engineering, Nanjing 210029, China)

Abstract: Whether the time scale fy/tm=n? for consolidation and pore water pressure diffusion in centrifugal model tests is
correct or not is infact. How the permeability coefficient of soils changes with the centrifugal acceleration. The permeability
similarity theory of centrifuge model is derived. The permeability tests of centrifuge model are carried out to study the variation
laws of permeability coefficient of soils with the acceleration. The test results show that the permeability coefficient linearly
increases with the increase of the acceleration. The permeability in the centrifugal model tests conforms to the Darcy's law. The
ratio of the model permeability coefficient to the prototype one km/kp linearly increases in proportion to the acceleration, and the

scale factor = 1. It is verified that the permeability coefficient scale in the centrifugal model tests is 7x=1/n. The research results

are of great theoretical and application values for the centrifugal model tests.
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Table 1 Physical properties of soils

+4 RRIRE (R BT
BRI 29.0 26.2 20.5
(g md) 1.94 2.08 2.10
B /mm 40 36 69
R /% 422 24.8
LN GE R 20.7 6.6
Wk bR 12.8 39.0 55.3
HEk Bk 44.7 41.6 38.5
1% P 425 19.4 6.2
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Fig. 2 Schematic diagram of seepage water head correction
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Table 2 Test results of permeability coefficient (cm/s)
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Table 3 Products of maximum acceleration and hydraulic gradients

of three soil samples in permeability tests
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