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Foreword

There are many problems in support of the deep mine and soft
rock roadway. Support of the roadway is difficult, and seriously af-
fect mine security and normal production. The theory study seriously
restricts support technique development of deep mine and soft rock
roadway. Double supports principle is general qualitative discussion
and analysis, and selection of support mode lacks effective theory
guidance.

This book mainly studied surrounding rock stability principle of
double supports with great rigidity and high strength for deep mine
and soft rock roadway, calculated the first and second rational sup-
port parameters, tested and selected safe and reliable support mode
for large deformation roadway.

The elastic and plastic mechanics model of surrounding rock sta-
bility action for bolt support was established, in which the strain sof-
tening modulus and non — associated flow rule were introduced, the
support effect on rock — mass stress state changing was represented by
two group of compression forces at bolt anchor district of surrounding
rook, C and ¢ of the rock were not changed. Through calculation,
the stress distribution of surrounding rock, roadway perimeter dis-

placement u, , strain softening district radius R, and broken district
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radius R, of the rock — mass were formulated for various support
strength ¢ and anchor district radius R,,, and their chang tendency
was analysed. The formulations were applied selecting bolt support
parameter in mine testing roadway. The mathematical analysis solution
of elastic and plastic mechanics on surrounding rock provided a basis
for the quantity design on bolt support roadway.

The stress distribution of surrounding rock for bolt support road-
way has a fall — down on the radial line, on which radial stress o, de-
creases a values of qRy/R_, and circumferential stress o, decreases
2 ~3 times value of qR,/R, when bolt anchor end is in the plastic
district, decreases 1/3 ~1 times ¢R,/R_ when bolt anchor end is in
the eastic district. The u,, R,, R, assume function relations with R,
when R_ increasing in initial stage, and basically have not a change
after a stage. Under the same support strength ¢ condition, the u,,
R, decrease when g increasing, whose the absolute values of relation
curve gradient are larger at begin while ¢ value is lower, and less
while higher. The bracket support is less than bolt support in plasticity
district radius and displacement of roadway surrounding rock.

The mechanics model of the surrounding rock stability principle
of double supports for deep mine and soft rock roadway was estab-
lished, applying viscoelastic and viscoplastic mechanics theory. The
model is elastic and plastic in the first support stage, and viscoelastic
and viscoplastic in the second support stage. The analysis solution of
viscoelastic and viscoplastic for the double supports roadway was cal-

culated, and changing results of stress state for surrounding rock were
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analysed before and after the second support. The double supports
prameters were determined with theory equation, and mode choice of
double supports was correct.

The work resistance of double supports with large rigidity and
high strength is a passive balance force. It increases with the occur-
rence and development of rheologic deformation, compensates the
part of stress reduction in the surrounding rock rheologic deformation,
and assures rock — mass stress changing to stability stress state and
rock — mass rheologic deformation gradually weakening, when sur-
rounding rock has not new displacement . The largest work resistance
of double supports with large rigidity and high strength increases with
the work resistance strength g of first support increasing in a rational
range, when original stress, bolt length of the first support, and me-
chanics property of surrounding rock are definite.

The surrounding rock stress distribution of bolt support, and the
stress state change of surrounding rock were calculated, and analysed
with FLAC before and after large rigidity high strength double sup-
ports. The research result of numerical value calculation proved that
the first bolt support model and double supports model with large ri-
gidity and high strength were scientific and reasonable.

Through test and calculation of controlling surrounding rock sta-
bility on deep mine and soft rock roadway with large deformation, the
experiment results of various support modes were analyzed. It was
concluded that the double supports of bolts, meshes, jetting concrete,

anchor ropes could not control the lasting deformation of surrounding



- VI- RAEHKERE-REPREZERHEAR

rock. , and the first bolts, meshes, jetting concrete and the second
support with large rigidity and high strength was scientific to control
the surrounding rock stability.

The mechanism of surrounding rock stability on deep mine and
soft rock roadway with large deformation is summarized as follows.
The first support releases pressure, fully uses support action of the
surrounding rock, and makes force balance of the rock be at low de-
formation rate. The second support promotes the rock — mass stress
changing to long — term strength and stable state of stopping rheologic
deformation, avoids the surrounding rock of roadway perimeter is un-
der stress state of the momentary strength and reduction of rock — mass
capacity in creep and new strain softening, decreases rock — mass cir-
cumferential stress, increases radial stress, and optimizes stress

state.
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