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Measurement of Soft Ground Foundation and Rock Slope Behavior Using Spiral
Bolt Strain Gauge

Seong-Seung Kang, Atsuo Hirata, Seong-Hoi Jeong, Woo-Ram Lee,
Dong-Kwang Je, Dae-Hyeon Kim

Abstract This study is to consider applicability of spiral bolt strain gauge as an instrument measuring behavior
of soft ground foundation and rock slope. When the instrument was installed on the ground, it can be useful to
identify the state of ground behavior because it has the characteristics of flexibility, as well as to apply the ground
reinforcement because it has higher pull-out resistance to the ground. From the measurement of behavior to soft
ground foundation, the strain shows a stable state in the beginning, then was observed significant change in the
upper and the middle of spiral bolt strain gauge after 400 days. This is analyzed that ground loosening, which
is due to occurred frequent earthquake of magnitude 1~2 with increased rainfall, lead to the instability of the
ground. From the measurement of behavior to rock slope, the strain shows a stable state with very little change
in a period of 0~50 days and the biggest strain at 4.2 m (P6) in a period of 50~ 100 days, then other places
except P6 was maintained at a stable state in a period of 100~ 160 days. The reason is analyzed because that
blasting for excavated limestone surrounding was affected to the largest at P6. However, based on the size of strain
change by behavior of the soft ground foundation and rock slope, it is considered that the present condition are
not effected on stability of retaining structure and rock slope. In conclusion, the proposed spiral bolt strain gauge
can be useful to measure behavior of soft ground foundation and rock slope, and also to be measured behavior
as well as reinforcement of the target ground.

Key words Soft ground foundation, Rock slope, Spiral bolt strain, Pull-out resistance, Ground reinforcement
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Fig. 1. Spiral bolt strain gauge. (a) Twisting plat bar, (b) spiral
bolt strain gauge, (c) shape and (d) section of spiral bolt.
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