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Introduction

cavity fill material is without doubt the most expensive
strata control product used in an underground coal
mine

however if used successfully, it adds great value in
terms of bringing a longwall face back into production
as quickly as possible

historically, cavity fill foams were characterised and
compared by their UCS (and price!)

Wilson Mining approached Mine Advice to consider
what other test work might be required to more fully
evaluate the suitability of Rocsil in this role




Uniaxial Behaviour of Foam

Compressive strength ROCSIL FOAM
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2 obvious link between UCS at 10% strain and density
2 highly compressible without structural failure

1 |s this of any relevance?




The Problem

shape, size and location of roof
cavity can vary

fundamental that fill stays in place
whilst longwall cuts beneath it -
contains loose rock in roof

fill collapses have occurred —
results in more rock falling out

Q. How does the cavity fill stay in
place and how suitable is any
given foam type?



Desirable Foam Characteristics

2 how well does it stick to rock or coal?

1 can It support its own self-weight?

1 does it have a high propensity to shrink once
emplaced?

1 does it
(grounc

preak down under the action of water
water or mining induced)?

1 does it

preak down or deteriorate over time?

1 simply knowing the UCS provides no guidance
on these Issues




Required Test Data

adhesive strength with strata

Internal shear strength — definition of a fluid is one of
zero shear strength (cannot support its own weight
without rigid confinement)

shrinkage characteristics
UCS as a function of contact with water
UCS as a function of time

results in a combination that would provide a useful
basis for comparing different foam types (discuss
Rocsil data only today as an introduction)




Adhesive Strength Testing

1 previous ACARP Project
(C18022) had tested for
adhesive strength between
rock and grouts/PUR etc.

done as a direct tensile test
with two rock specimens resin/grout
“glued” together

foamed cavity fills too weak
to utilise this process —
another test method was
required




Test Method

1 testing concept developed

1 practical test arrangement

# gave relatively repeatable results
for the adhesive strength between

rock and foam

cavity fill material




Results

Density Time to Failure Adhesive Bond Comments
(g/cm?) (minutes) Strength (kPa)

Falled Test. Rocsil surface still "tacky” at
failure

(Good Test

Not full contact with Rocsil (15% of core
surface not touching the Rocsil)

Good Test

Not full contact with Rocsil (15% of core
surface not touching the Rocsil)

Good Test




Time Dependent Strength

ond Strength (kPa)
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1 full bond strength with strata may take 30 minutes or more to
develop
1 average adhesive strength = 16.2 kPa for 0.05 g/cm? density




What Does This Mean In
Practice?

16.2 kPa adhesive strength at
adhesive failure
a density of 0.05 g/cm? intension

ability toholdupalmx1m l, ‘
column some 33 m high in

pure tension (see figure)

well above any realistic roof
cavity situation

hanging
column

Rocsil is a pure oil-based eneth (m
foam and contains no inert
fillers

adhesion is developed at a
molecular level — lack of
fillers is a positive in this
Instance




Internal Shear Strength

lN ormal force

Shear force

BEFORE TEST

shear
surface

-] shear

AFTER TEST

Tests at different
confining pressures to
give a Mohr-Coulomb
envelope (cohesion and
Internal friction angle)

1 standard soll shear
box required due to
low strength of cavity
fill foam material

stresses 1

shear sfress at
failure 7 (kPa)

_ Friction angle
Possible conesion " (strength) of soi

intercept ¢'(kPa) . | o\ 0"

.

Nomal effective
stress o’ (kPa)




Shear Strength Results

Sample Batch Cohesion (kPa) Angle of Internal friction (°)

Rocsll 208

Rocsll 205

Rocsll 24 b

Rocsil 19.5

Rocsil 23.1 24

Average (Range) 21.7 (1951024 6) 302 (11310 406)

1 cohesion values very repeatable

1 internal friction angles more variable

1 only interested in cohesion — unconfined application in
roof cavity




What Does this Mean In
Practice?

Internal cohesion strength of 21.7 kPa at a density of
0.05 g/cm?

ability to form a 44 m long cantilever without undergoing
Internal shear failure at fulcrum

In a practical sense, will never fail due to self-weight and
Internal vertical shear




Other Characteristics

1 shrinkage by volume < 1%

1 propensity to deteriorate under the action
of water — UCS at 10% strain showed no
variation after 8 days immersion in water —
solely oll-based product

1 propensity to deteriorate with time — slight
Increase in UCS at 10% strain almost 1
year after being formed




Summary

has the ability to support its own internal self-weight

sticks well to surrounding strata

low shrinkage characteristics

no propensity to deteriorate under the action of water or due to time

Conclude: Rocsil foam seemingly has several positive attributes that
make it suitable as a roof cavity fill medium other than simply its
UCS

NB test values produced are not amenable to being used In
engineering design but could form the basis of a performance
testing standard that would allow different products to be compared
based on relevant characteristics — UCS is not one of them

given the costs involved and consequences of a failed installation,
iIndustry may want to consider this further.
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