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Study on the Differential Response of Borehole Solid Tide
Strain to Rainfall Under the Condition of Reservoir Seepage
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Abstract: When no rainfall and swelling in nearby reservoir, the solid tidal amplitude of component type
borehole strain meter have the phenomenon that solid tide amplitude in NS/NW direction is greater than that of
EW/NE direction; After heavy rain, the observation values of borehole strain in EW and NW direction is
obviously related to the water level, but the strain of NS and NE is weak. For this difference response, the
paper analyzes the loading and unloading of the adjacent reservoir after the heavy rain, and it is found that the
water level of the reservoir rises rapidly after the heavy rain, which makes the borehole strain observation at the
southwest of the reservoir appear the direction of loading. After investigating the surrounding lithology and
hydrogeology, it is recognized that the reservoir is the main source of recharge for the surrounding groundwater.
The seepage pressure at the lateral side of the reservoir may be a direct factor affecting the directional difference
of borehole strain. In addition, the increment of the amplitude of the borehole strain is opposite to the duration of
the unit rainfall, the shorter the rainfall time, then the greater the strain.
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Fig.2 Self-consistent verification of borehole strain
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