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Experimental research on water absorption expansion

stress coefficient of rock and soil mass
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Chengdu, Sichuan 610031, China)

Abstract; Based on the understanding that the expansibility of rock and soil mass is a function of water
content, the concept of water absorption expansion stress coefficient of rock and soil mass is proposed. Starting
from the relationship between the expansion stress and the water content, a test device for water absorption
expansion stress coefficient is developed. According to the relationship curve between the expansion stress and
the increase of water content obtained by the test and the calculated water absorption expansion stress
coefficient of rock and soil mass, the change law of the water absorption expansion in different states and types
is studied in depth. The experimental research results show that the error of final water content of the soil
sample is about 1. 0% , and the water absorption expansion stress coefficient of different type of rock and soil
mass can obtained effectively. Due to the increasing hydration degree of clay particles, the expansion stress of
each rock and soil mass increases with the increase of water content, and the expansion stress is linearly
related to the increase of water content. The water absorption expansion stress coefficient of the Chenggong
( Yunnan Province) expansive soil, Chengdu expansive soil, and Chengdu silty clay are 92.2 (kPa/% ),
42.6 (kPa/% ) and 0.9 (kPa/% ) respectively under the initial water content of 15.0% . Because of
difference of clay content in different types of rock and soil mass, there is a large difference in the water

absorption expansion stress coefficient of different types of rock and soil mass. The water absorption expansion
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stress coefficient can effectively distinguish the expansibility of rock and soil mass, and it can be used to

classify the expansibility of rock and soil mass.

Keywords : expansive rock and soil; expansion stress; expansion stress coefficient; classification of expansive

rock and soil
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Fig.1 Curve of soil water absorption and expansion process
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Fig.2 Testing device of the water absorption expansion
stress coefficient
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Table 1 Comparison of final moisture content of the

Chenggong expansive soil

VIR &K/ % 10.0 15.0 18.0 20.0 23.0
Pk /g 11.4 9.2 7.7 6.7 6.1
B B A KER/ % 26.5 24.2 22.6 21.6 20.9
S de 25 K P 25.5 23.2 21.8 20.9 20. 1
Z1H/ % 1.0 1.0 0.8 0.7 0.8
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Table 2 Basic physical parameters of the test soil samples
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Fig.3 Test curve of water absorption and expansion
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Fig.4 Curve of expansion process of different initial

moisture content of the Chenggong expansive soil
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Fig.5 Curve of expansion process of different initial

moisture content of the Chengdu expansive soil
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Table 3 Comparison of the water absorption expansion
stress coefficients of different water content
samples of the Chenggong strong expansive

soil and Chengdu weak expansive soil

WG & KR % 10.0 15.0 18.0 20.0 23.0
SEMmEMK £/ (kPa/% ) 95.1 922 83.5 72.2  47.3
A K/ (kPa/% )  49.9 42.6 41.9 33.8  26.8

55/ R 1.91 2.17 2.00 213 1.76
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Table 4 Expansion coefficients of different soils
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