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Abstract. A new quantitative method is presented to describe the deterioration of mechanical
properties of soilmass under chemical corrosion. The aim is to analyze the chemical corrosion effect
on the environment medium on the basis of chemical kinetics in combination with the
microstructrual study on soilmass. Leaching tests were conducted and a conclusion was drawn that
the change of unconfined compressive strength of clay taken from Guizhou is relevant to the
goethite content of clay. Based on the analyses of electrical, magnetic and quantum chemical
properties of minerals of clay, the type and numbers of cementation bonds between kaolin and
goethite were determined. Analyzing kinetically of the chemical reaction between goethite and
hydrochloride, the primary parameters, such as kinetic reaction rate order were obtained. Then,
a mathematic model was developed to describe the time-dependent unconfined compressive
strength of clay under chemical corrosion. And the numerical simulation results indicateed that
with the increasing corrosion time, the unconfined compressive strength of clay decreases then
become stable finally .
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Table 1 Mineral composition of clay
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Table 2 Time-dependent unconfined compressive
strength and goethite content of clay

t/ h w/ % / kPa
0 15.8 48. 40
1. 68X 102 9.22 35.60
3. 36X 102 7. 24 24.13
8. 40X 102 4. 93 14.95
1. 81X 10° 3.62 6. 50
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Fig. 1 Schematic of hydrogen bond formed between
goethite and kaolin
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Fig.2 Schematic of liner contact between goethite .
and kaolin 3+
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Fig.3 Schematic of cementation pillar
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Fig 4 Computation result of time-dependent
goethite mass under chemical corrosion
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Fig. 5 Time dependent compressive strength of
soilmass under chemical corrosion
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