PROGRESS in WP3

T 3.1. Geological data integration and interpretation (INiG-PIB, IMPERIAL, ICEMR RAS).
T 3.2. Development of structural models and 3D models of petrophysical and geomechanical properties
(INiG-PIB, IMPERIAL, ICEMR RAS).

* Development of large scale and high resolution 3D structural models depicting tectonic settings, geometry
of main structural surfaces and thickness of particular lithological units,
* Construction of large scale parametric models of petrophysical and geomechanical properties.

Work Progress:
v'3D model of lithotypes

v'3D petrophysical and
geomechanical models of the C
field in Murcki — Staszic coal mine
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T 3.2. Development of structural models and 3D models of petrophysical and geomechanical

properties (INiG-PIB, IMPERIAL, ICEMR RAS)
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Petrophysical large scale models of the C field strata between top surface and 610 CS in the Murcki-Staszic coal mine



T 3.2. Development of structural models and 3D
properties (INiG-PIB, IMPERIAL, ICEMR RAS)

models of petrophysical and geomechanical
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Diagram presenting the lithological model (track 1), HRA based lithotypes (coal — marked in pink, sandstones in red, shales in green sandy shales in green-
yellow (track 3), input data (GR - Gamma Ray, vp - compressional velocity, vs - shear wave velocity, p - density) (track 4) and calculated static mechanical
parameters (UCS —marked with orange dashed line, Young modulus — marked with blue line and Poisson ratio — marked with pink continuous line).
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T 3.2. Development of structural models and 3D models of petrophysical and geomechanical

properties (INiG-PIB, IMPERIAL, ICEMR RAS)

o Friction angle == UCS == TENSILE
i = o L, o= I
=7
Parametr Shale Sandy shale Sandstone
Q+lll | Conglomerate | Coal Goaf | Coal shale | Westfal | Namur | Namur | Westfal | Namur | Namur | Westfal | Namur | Namur
{facobsen, 1943) Malkowski, A [« B A c B A (o B
2008 CS 300 C5400 | PCS500 | CS300 Cs5 400 C5500 Cs 300 Cs 400 Cs 500
0.8 2.08 5 1.424-6.79 av 4.69 3.94-6.89 av. 5.14 4.09-8.18 av 5.73
E [GPB] Zhu et 41 WP2 1.77 Malkowski, [KWE-M-5 archival data) [KWK-M-5 archival data) (KW E-M-3 archival data)
al, 2018 2008
0.35 0.29 ) 0.28 0.07-0.37 av 0.16 0.06-0.3 av 0.14 0.07-0.2 av 0.12
PR Zhu et 0.25 WP2 0.27 Malkowski, [KWE-M-5 archival data) [KWE-M-5 archival data) {KWE-M-5 archival data)
al, 2018 2008
ucs 6.9 24.6 28.78 39-56.3
[MPa] Zhu et 40 wP2 | 12,3 | Malkowski, | 22.6- 31.7-61.8 8-31.7 24.8-47.6 14-36.1 | (kwk-m-5 archival data)
al, 2019 2008
Ziiye 51.4
TENSILE 0.6 1.23 2.88 0.29-4.42 av 1.47 1.23-3.82 av 2.15 1.15-4.55 av 2.82
0.69 4 WPZ [KWHE-M-5 archival data) [KWEK-M-5 archival data) [KWEK-M-5 archival data)
DENS Well log Well log WP2 1.14 2.14 Well log Well log Well lag well log Well log Well log well log Well log Well log
PORO Wwell log Well log WPp2 30 WE'EI log. Well log Well log. Well log well log Well log well log Wwell log Wwell log Well log
28 35 22 33,5 46.5 33.5 46.5 37.5 46 37.5 57 53 55.5
EA [Ortuz, [lacobsen, 1943 [Szott et 30 {Gadula, (Godula, [Godula, (Godula, [Godula, (Godula, (Godula, {Godula, (Godula, {Godula,
1886) al., 2018) 1984} 1984) 1984} 1984) 1984) 1984) 1984) 1884) 1984) 1984)
BIOT 1 1 1 1 1 1 1 1 1 1 1 : 1 1

Based on well log data; KWK M-S archival data; WP2 data; Zhu et al., 2019; Ortuz, 1986; Jacobsen, 1942; Szott et al., 2018; Malkowski, 2008; Godula, 1984)




T 3.2. Development of structural models and 3D models of petrophysical and geomechanical

properties (INiG-PIB, IMPERIAL, ICEMR RAS)
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Geomechanical large — scale
model of the C field in the
Murcki-Staszic coal mine

Work Progress:
v 3D geomechanical model of the C field in Murcki
v Determination of boundary conditions:

v
azimuth = 99 deg (Dubinski et al., 2019)

activity in the large scale model

activity (large scale model)

>

(Dubinski et al., 2019)
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Fig. 2. Map of the USCB showing the epicenter locations of strong tremors (M; > 1.7) for the 1977-2016
period (A: Bytom trough, B: main anticline, C: main trough, D: Jejkowice trough and Jastrzebie folds,

Parameters Value
T mmee aum stress axis, gy 297°/79°
iisinedile slress axis 2o 992,11
minimum stress axis, o3 189°/3° I
I stress ratio, R 0.17 I
mean misfit angle + std. deviation 624°
5 1, o =
mean friction angle, ® 29°
mean shear stress, 7= std. deviation 0.31+0.01
shortening/extension (trend/plunge) 355°/82°

— Staszic coal mine

Stress regime: normal faulting, o, > 0,, > o, (Zuberek et al., 1997), 03/ 61=0.17, cH

Calculation of stress and strain field in mining conditions affected by the mining

Calculation of stress and strain field in initial geological conditions prior to the mining

Pore pressure -

Tab 2. Content of solids dissolved in underground water in Carboniferous productiveintervals changing with depth
(based onRozkowskietal.. 1990).

Detph Average value (Ing/dm3) Pressure gradient
0-200 334945 0,100018008
200-400  13941.45 0.101077029
400-600 51836.07 0.104865849
600-800  76887.38 0,107370556
800-1000 117377.12 0,111418844

(Rozkowski et al., 1990)



T 3.2. Development of structural models and 3D models of petrophysical and geomechanical

properties (INiG-PIB, IMPERIAL, ICEMR RAS)
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Work Progress:

v Calculation of stress and strain field in initial geological conditions prior
to the mining activity in the large scale model (T 3.3)

v/ Calculation of stress and strain field in mining conditions affected by
the mining activity (large scale model)
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T 3.2. Development of structural models and 3D models of petrophysical and geomechanical

properties (INiG-PIB, IMPERIAL, ICEMR RAS)

Total stress [bar]

- 600.00 l_
— 500.00

TorstTRz sy or1900 0000011 CS 501 e e o -

q; 400.00 |1

—30000
tzuu.uu t

L2200 M,

m',.....%ﬁ Sume 3 ~ S 9 d 3
| YA = B L
s
‘ -
o — Z &
Yz e IR\
» : i
s | |, 6 |
gooom | ;o | f |
- CS324 - CS 349 - CS 501
- CS334 = CS 416 = CS 510

Work Progress:

v Calculation of stress and strain field in initial geological conditions
prior to the mining activity in the large scale model (T 3.3)

v Calculation of stress and strain field in mining conditions affected by
the mining activity (large scale model)
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Fig. Geometry of areas subjected to acpal exploitation.in differenct 334 coal seam snm KWK Murcki Staszic.




