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HYPOTHESIS
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There is a strong correlation betw
een 

natural fractures (cleats/ joints) and 
bedding spacing conditioned by 

lithotype for distinct coal rank. This 
correlation m

ay im
prove the 

estim
ation of perm

eability response 
to geom

echanical behaviour.
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1.
Coalparam

etersfrom
“intact”sam

ples…
There

is
not

a
straightforw

ard
m

eans
to

correlate
the

rock
strength

obtained
from

laboratory
experim

ents
or

geophysicaldata
to

the
strength

ofthe
rock

m
ass,in

particularforcoals.

2.
The

higher
m

oisture
gas-bearing

coals
in

the
SuratBasin

are
oflow

rank
and

there
isinsufficient

data
to

support
that

they
should

be
treated

the
sam

e
ashigh

rank
coals,asiscurrently

done.

The
coals

of
the

Surat
Basin

are
texturally

very
different,

consisting
of

m
ultiple

thin
(<

0.5m
to

2m
)

coal
beds,

stacked
into

groups
of

m
any

m
etres.

W
ithin

each
bed,

the
coals

can
be

subdivided
into

even
thinner

(centim
etre

to
decim

etre
scale)lithotypes

that
are

separated
by

claystones.
These

characteristics
show

distinct
geotechnical

and
gas

flow
behaviours,

w
hich

are
yetto

be
clarified.

The
coals

are
jointed

and
cleats

are
poorly

developed
atlow

rank,exceptfor
som

e
incipientcleats

in
the

few
brightbands.The

fracture
toughness

in
low

rank
coals

is
very

high
relative

to
m

ore
brittle

bitum
inous,high

rank
coals.

How
ever,strength

data
suggests

thatthe
low

rank
coals

are
w

eak,after
all.

The
juxtaposition

of
thin,tough,but

jointed
coallithotypes

against
greasy

claystones
m

akes
the

laboratory
testing

of
the

strength
of

intact
rock

a
difficulttask.

3.There
islittle

know
ledge

aboutthe
stress-strain

relationships
in

the
Surat

Basin
coal

m
aterial,

im
parting

specific
also

unstudied
ground

responsesim
pacting

in
the

reservoirperform
ance.
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Num
erical m

odelling approach (Potyondy
and Cundall, 2004): a synthetic grid 

block m
odel w

ith better representation of coal geom
echanical behaviour is 

proposed for the CSG reservoir.
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A. Characterisation of coal and 
interburden for the Surat Basin

Scleroscope
hardness 

Hopkinson pressure bar

B. Synthetic Grid Block Construction

C. Synthetic Grid Block Analysis 
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Build

a
synthetic

rock
m

ass
of

a
typical

25m
*25m

*1m
grid

block
of

W
alloon

coal
including

interburden.
Determ

ine
appropriate

param
eterisation

for
synthetic

grid
block

to
allow

m
odelling

of
differentregionsofthe

SuratBasin.

Num
ericalevaluation

ofthe
influence

ofnatural
fractures

(cleats
and/or

joints)
using

the
syntheticgrid

block
m

odelforthe
SuratBasin.

Calibration
of

the
m

odel
by

com
parison

w
ith

previous
m

odels,
w

ell
tests

and
production

profilesconducted
forthe

SuratBasin.

Estim
ate interburden rock strength w

ith 
geophysical w

ell log -local calibration
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