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Recently, large-scale underground cavern such as underground hydraulic-power plant tend to be constructed very
largely, so long-length rock bolt are generally used to support the huge plastic zone. However, problems for bend-
ing shape of the long-length steel bar and the bonding effects of anchoring systems are caused during the construc-
tion of the long-length rock bolt. In this study, field pull-out test for long-length rock bolt are carried out to
estimate the most efficient anchoring system among the saw-toothed shape, grooved shape and smoothed shape
with each 6 shells for 5.0m, 7.5m, 10.0m, 15.0m length. The axial load and axial displacement are measured with
each load stage and than test results are analyzed to evaluate the behavior characteristics for each anchoring sys-
tems of long-length rock bolt. Also, the improvements of anchoring systems are proposed and discussed in this
paper.
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Fig. 1. Tensile behavior characteristics for rockbolt types. (Bengt, 1986)
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(a) During the Construction

(b) After the Construction
Fig. 3. Installation of rock bolt.
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