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CODE DEVELOPMENT
A C'F"v»'h'cy

TMH sStnwelics

N

Codes smnetwork.f and smaprt.f

The objective of the codes smaprt.f and smnetwork.f are
to study fracture flow and support in the design of TMH
experiment.

The above mentioned codes have been developed by Sitakanta
Mohanty. Smaprt.f code uses data from the laboratory
obtained by using noncontacting laser surface
profilometer.

Code smaprt.f calculates fracture aperture distribution
from the raw data collected by the surface profilometer.
Theoretically, one can place any piece of rock (size is
the only constraint) in the surface profilometer and
measure surface profile data. However, retrieval of
aperture data from surface profiles requires careful
planning of the experiment and the development of program
is very dependent on the procedure adopted in data
acquisition by the profilometer. The details of the
procedure can be found in CNWRA Report#__-95. This
program is also very specific to a specimen whose profile
data are stored in file BLK4_16.DAT. Improper use of this
code will result in retrieving wrong data.

Code smnetwork.f is a 2-d steady-state flow simulator for
a heterogeneous permeability field. This used a standard
finite difference scheme whose description can be found in
any numerical simulation text book. No-flow boundary
condition have been imposed in the flow direction and
constant pressure boundary conditions have been imposed in
the flow direction. This code has been tested by applying
it to field with parallel and series beds of different
permeabilities. The results from these tests are
presented in the following descriptions. Here the two
permeabilities (i.e. conductances)
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A

Permeabilities in series arrangement

Input data file: series.dat
0.001 0.001 1.000 1.000 1.000
0.001 0.001 1.000 1.000 1.000
0.001 0.001 1.000 1.000 1.000
0.001 0.001 1.000 1.000 1.000
0.001 0.001 1.000 1.000 1.000
0.001 0.001 1.000 1.000 1.000
0.001 0.001 1.000 1.000 1.000
0.001 0.001 1.000 1.000 1.000
Qutput:
xsmall and xlarge= 8.3333333333333D-08
qtot( 2)= 2.3333325560272D-06
qtot( 3)= 2.3333325560272D-06
qtot( 4)= 2.3333325564802D-06
qtot( 5)= 2.3333325560916D-06
qtot( 6)= 2.3333325552867D-06
gtot( 7)= 2.3333325550995“—06 A1~
0.0000001944 .0000001944

ey ot Bttt
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(G > ¥s kzl"t+ K\KsL\Q_* K\\(f,)\B
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& 3333“'0% X 93333 %10
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y. osv 2258721 10

L ou 164EAeERIS T 27777
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1.000 0.001  0.001 .

1.000 0.001  0.001 ~ "
1.000 0.001  0.001

1.000 0.001  0.001 3
1.000 0.001  0.001 ~TT
1.000 0.001  0.001

1.000 0.001  0.001 ——e
1.000 0.001  0.001

8.3333333333333D-02

e
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Permeabilities in parallel arrangement

Input data file: parallel.dat
0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.000 1.000 1.000 1.600 1.000 1.000 1.000 1.000
0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Output;
xsmall and xlarge= 8.3333333333333D-08 8.3333333333333D-02
qtot( 2)= 0.57142957142957
qtot( 3)= 0.57142957142957
qgtot( 4)= 0.57142957142957
qtot( 5)= 0.57142957142957
qtot{ 6)= 0.57142957142957
gtot( 7)=  0.57142957142957 RéjiAiif
0.0476190833 ( §.0476190833 S};
Exact solution:
Y - [ iR B LY
- TR R, R, ,
kll _ i - 'l_ + \ - \( -+ k>
= ,. ' =
=R >
tr
VR TS 2 2N

— -2
= 933x|08x3‘0+ 232710 "*é/@ +4)
= - 047LC003S
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