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Determination analysis of unsaturated soil suction

based on pore water occurrence
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(1. School of Civil Engineering, Xuchang college, Hennan Xuchang 461000, China;
2. China JIKAN Research Institute of Engineering Investigations and Design Co. ,Ltd, Xi'an 710043, China)

Abstract: The occurrences of pore water in unsaturated soil are different with water content conditions, they were
divided into bound water state, capillary edge water state and capillary water connected state with the increase of
water content. The mechanisms of the different suction caused by different types of pore water were different.
Corresponding to the three kinds of pore water occurrence, suction in unsaturated soil was divided into adsorption
force, adsorption-capillary force and capillary force. The adsorption force can be determined by isothermal
adsorption test, and the test principle and results are all clear. The calculation formula of the capillary force is
explicit; however, it is difficult to obtain the accurate result by theoretical calculation due to the difficulties to
obtain the parameter value. Nevertheless, the capillary force can be measured by high entry material. The results
of analysis indicate that the high entry material is suitable for measuring the capillary force, and the improper use of
the high entry material is the main reason for the rapid increase of the soil water characteristic curve in the low
water content section. It is difficult to obtain accurate results of adsorption capillary force by theoretical calculation
or experiment. The value of adsorption capillary force is between the adsorption force and the capillary force.

Key words: unsaturated soil; pore water; suction
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