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Abstract: The anchoring force of the split-set is affected by factors such as hole diameter
difference and rock mass conditions, resulting in large fluctuations of the output anchoring force.
The self-swelling split-set can improve the anchoring performance of the conventional split-set,
and increase the load capacity and energy absorption capacity of the anchor. In this paper, the
intelligent rockbolt pull-out test system is used to study the influence of different installation
angles and roll lengths on the mechanical properties of self-swelling split-set under two extreme
conditions: broken soft rock and intact hard rock. The results show that the anchoring force of the
bolt is linearly and positively correlated with the length of the roll. The higher the strength of the
surrounding rock, the faster the growth rate of the anchoring force. Under the same working
condition, the anchoring force of the anchor is positively related to the installation angle, with the
maximum anchoring force achieved when installed vertically. The lower the surrounding rock
strength is, the greater the influence of the installation angle on the anchoring force is. Compared
with conventional split-set, the self-swelling split-set can increase the anchoring force by
1. 88 times and 3. 15 times, and the energy absorption capacity by 143. 7% and 259. 6% under
two extreme conditions, significantly improving the anchoring effect on the basis of sliding
deformation.

Key words: self-swelling roll; anchoring force; installation angle; energy absorption capacity;
pull-out on site
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Fig. 1 Structural diagram of self-swelling split-set
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Fig.2 Intelligent rockbolt pull-out test system
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