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Portals and large chambers

| Defining the condition or problem using results from the information collected

v

|

Discontinuities in | | Low strength to stress Adverse ground conditions | | Adverse ground | | Adverse ground
competent rock ratio with weathering, slaking | | conditions with zones | | conditions with excessive
and/or swelling rock with alteration and/or || groundwater pressure
* Loosening *  Buckling crushing and/or flow
= Block fall(s) *  Rupturing / Slabbing * Deterioration/ravelling H * Block falls N
* Cave-in *  Rock burst * Loosening +  Slides *  Wateringress
* Plastic deformation *  Swelling + Cave-in *  Wateringress
* Squeezing *  Running ground *  Flowing ground
+  Collapse
} | } ] |
Empirical (analytical) | | Analytical / empirical Analytical method | | Analytical method || Observational method
method with ‘tailored' | | method observational construction measures construction measures construction measures
support method
+ i i v '
Design support to prevent | | Design with provision of Design excavation Design with monitoring of | | Design with permanent
gravity induced block falls con- trolled blasting, rapid sequence to allow | | problems during | | system for monitoring and
support installation and protection of exposed excavation and use of || control of sub- surface
monitoring of support faces appropriate  excavation | | water
performance and and support when and
excavation behaviour where necessary

Design methods:

Analytical = numerical modelling, physical modelling, failure criteria

Empirical = classification system, experience
Observational = in-situ monitoring, special geological observations

# $
&

C )

Construction measure - probing, pregrouting, special excavation procedures, etc.

Tailored support - support adapted to the conditions encountered

Plot of the condition of the project in the “Typical problems, methods of analysis, critical parameters and acceptability criteria for
underground excavations” (Hoek 2023)

Large caverns
jointed rock

in situ stress

mass, depending upon
spacing of  structural | *  Insitustres:
features and itudeof | *+ E

features in the rock mass.

and quality of drilling and blasting.

d when

ses in the rock mass.
and support sequence

potential wedges in the rock mass.
Stresses and displacements induced by
each stage of cavern are

Gravity driven falling or | * Shape and orientation of cavern in | Spherical proj hnig! or | An ptable design is achi
sliding wedges or tensile relation to ori , incli lytical hods are used for the | numerical models indicate that the
and shear failure of rock and shear strength of structural | deter and lization of all | extent of failure has been controlled by

installed support, that the support is

determined by numerical analyses and
are used to estimate support
requirements for the cavern roof and
walls.

not overstressed and that the
displ in the rock mass
stabilise. M. ing of displ

is essential to confirm design
predictions.
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Ground support for large chambers at Didipio mine JM Bermas et al.

Collection of engi ing g gical database from surface
exposures and bore hole core
v
Characterisation of rock mass
v
Rock mass classification and identification of potential failure
modes
v
v v
| Structurally controlled, gravity driven failures | | Stress induced; gravity assisted failures |
v v
| Evaluation of kinematically possible failure modes | ’ Determination of in-situ stress field in surrounding rock I
v v
| Assignment of shear strength to potential failure surfaces | ’ Assignment of rock mass properties I
v ¥
Calculation of factor of safety or risk of potential failures Analysis ’ Analysis of size of overstress zones around excavations I
of size of overstress zones around excavations l
v
| Determination of support requirements | ’ Non-linear support-interaction analysis to design support. |
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Portals and large chambers
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Ground support for large chambers at Didipio mine

JM Bermas et al.
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Bolt Length, m
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Portals and large chambers
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Ground support for large chambers at Didipio mine

JM Bermas et al.
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Portals and large chambers
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Ground support for large chambers at Didipio mine

JM Bermas et al.
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Portals and large chambers
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Ground support for large chambers at Didipio mine JM Bermas et al.
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