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Abstract: The soil properties are greatly affected by water. In clay tunnels, with the increase of water con-
tent, the surrounding rock of the tunnel gradually loses its self-stability and the possibility of instability
increases. Based on the relationship between soil moisture content and resistivity, this paper uses the com-
prehensive geophysical prospecting method combined with AGI high density resistivity method and EH4
earth conductivity method to detect the instability of tunnels in a tunnel site in Chongqing, and infer the
causes of high moisture content of clay. The results of comprehensive geophysical prospecting methods
show that the resistivity of the area below the riverbed was low, the low resistivity area was distributed a-
long the river channel and increasing gradually from top to bottom. At same time. the clay moisture con-
tent below the riverbed was increasing from far to near. It is known that the tunnel site area is in the

catchment area. The influence of the original groundwater was excluded according to the site survey re-
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sults. It is verified that the reason for the high water content of the clay under the riverbed is the existence
of the fracture zone in the tunnel site area. The flow enters the underground along the water diversion
channel between the surface and the stratum, which increases the water content of the clay layer. The ce-
ment slurry was injected into the river bottom to form cement soil with the original clay body. In this
way, the soil performance was improved and the seepage control was achieved to reduce the instability
problem caused by the influence of water in the clay.

Key words: integrative geophysical survey; clay; water content; electrical resistivity
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