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Measurement of Crack Opening of Rock Mass for Dam Grouting by Distributed Fiber Optic Strain Sensing
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At a dam construction site, cement grout is injected into the cracks of the rock mass under
a dam to decrease the permeability of the ground. If the injection work is done poorly, such as
with excessive injection pressure, however, the permeability of the ground could increase due
to further opening of the cracks. In order to prevent such crack opening, conventionally, the
ground displacement is measured by a displacement meter, but this has the disadvantage
that the depth where the crack opening occurs is unknown. Therefore, we are developing a
new measurement method to detect crack opening by distributed fiber optic strain sensing.
We conducted laboratory and field experiments where we intentionally produced crack
openings to evaluate the accuracy of our proposed measurement method. As a result, the
increase of strain due to crack openings was measured with high accuracy. It was also found
that subtle increases of strain were measured before the crack openings occurred, which
indicated that such opening could be avoided. We applied our method to a dam construction
site, and showed that measurement using optical fiber sensors would efficiently improve the
quality of dam grouting.





