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ABSTRAT

The traditional surrounding rock control theory is suitable for the
roadway that there is no fracture zone surrounding it. But there is ofien a
fracture zone in the surrounding rock of gate roadways, and there is no a
kind of control theory suitable for gate roadways surrounding rock at various
deformation states including loose state up to now. Bolting support is used
more and more extensively because of its advantages, but there are still
some problems about bolting technique and bolting theory has not been
solved perfectly. Based on this situatiorr, some studies have been done and
some results have been achieved in this book.

Using the key stratum theory of strata control in long — wall face, the
boundary location and the boundary restraint and load conditions have been
determined. Using the brick beam theory, the structure characteristics of
gate roadways swrrounding rock has been analyzed systematically, and the
mechanical models indicating their basic charactenistics have been de-
signed.

Based on the mechanical models, the general feature of phenomenon
of underground pressure of gate roadways has been studied completely; the
result indicates that the phenomenon of underground pressure of gate road-
ways is variable. The mechanisms of giving rise to the large — deformation
feature and its possibility of being controlled have been revealed, and the
deformation calculation method of gate roadways surrounding rock has been
put forward.

The staged stability feature of gate roadways has been revealed, and
the fluctuating equilibrium theory about the whole process of surrounding
rock — support interaction has been put forward for the first time. Based on
the new theory, the control principles which is suitable for gate roadways
with various surrounding rock conditions has been suggested. I.e. for sur-
rounding rock with higher stability, reinforcement measures should be taken
and elastic — plastic stable state should be managed to form, for surround-
ing rock with lower stability, control measures of surrounding rock deforma-
tion should be taken and loose stable state should be managed to form.

Using theoretical analysis, numerical calculation and simulating test,
the mechanical effect of bolt action, and the bolting structure characteris-
tics have been studied thoroughly. The results indicate that with the action
of bolts, the cohesive strength of rock can be increased, but the internal



friction angle is decreased because of tensile state of the bolts. For reme-
dying the defects of traditional methods a new anchorage method has been
suggested, and the concept of bolt ~ rock structure entity has been put for-
ward for the first time.

The deformation mechanism of bolt — rock structure entity and the re-
action between the bolt — rock structure and the gate roadways surrounding
rock have been studied completely. The results indicate that bolt — rock
supporting structure is suitable for the gate roadways with large deformation
features, and the reaction process between bolt — rock structure and the in-
ner surrounding rock follows the fluctuating equilibrium law.
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