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Lithology Thickness/m | Tensile sti Compressive streng
Medium-grained sandstone 2233 139 356 3503 074
Mudstone 2,369 013 216 3125 077
Siltstone 2343 115 391 3661 066
Sandy mudstone 2111 026 345 5547 05
Kern stone 2377 291 145 2387 052
Sandy mudstone 2,089 014 370 4099 079
Fine sandstone 2,287 072 476 3428 079
Sandy mudstone 2321 109 431 5124 0.85
Siltstone 2325 37.1 489 68.28 095
Sandy mudstone 2,403 431 666 8164 095
4-2 Coal seam 1274 656 137 2123 023
Siltstone 2232 198 203 3365 022
Fine sandstone 2301 199 561 4283 052
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characteristic modulus/GPa ratio strength/MPa  friction

angle/°
Sandy mudstone 14 2,283 225 036 295 172 325
Medium-grained 12 2142 349 022 440 612 231

sandstone

Sandy mudstone 18 2,283 225 036 295 172 325
Fine sandstone 16 2444 125 029 612 612 261
Sandy mudstone 12 2,283 225 036 295 172 325
22 Coal seam 3 1320 126 031 174 0.69 342
Silistone 23 2444 125 026 612 612 261
Sandy mudstone 15 2,283 225 036 295 172 325
Fine sandstone 24 2444 125 029 612 612 261
Sandy mudstone 14 2283 225 0.36 295 172 325
47 Coal seam 7 1320 134 0.30 183 072 356
Sandy mudstone 5 2,283 225 0.36 295 B ] ns
Fine sandstone 15 2444 125 029 612 612 261
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Gas injection
pressure (MPa)

Permeability (1072* m?)

Increasing rate of outlet pressure
(10~° MPa/h)

Bentonite without Bentonite with an Bentonite without Bentonite with an
an interface interface an interface interface
1 079 101 015 025
2 107 132 028 057
;S 114 1.56 0.75 1.05
35 191 4,270 L1 4,462
4 393.1 - 11,920 -
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Phenomenon of water outflow

Gas injection
pressure (MPa)

Whether the gas has a breakthrough

Bentonite without Bentonite with an
an interface interface
1 No water column flowed out
2
3 Small column of water flowing out
35 Small column of water flowing | Rapid flow of segmented water
out columns and outflow of argon

and water mixtures

Bentonite without Bentonite with an
an interface interface
No
No
No Yes

4 Rapid flow of segmented water -
columns and outflow of argon
and water mixtures
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Gas injection pressure (MPa)

Moment of collection (min)

5 30 60
10 30x10¢ 14x10° 53x10° 30%10° 39x10¢
20 9.2x10°° 16x10° 7x10°° 48x10°° 7x10°¢
3.0 25x107" 39x107 L6x 107" 76 x107° 68x107°
35 43x107 67x107 33x107 52x107° 7.9%10°
40 29x107 35x107 38x107 28x107 49x10
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Diameter (mm) = Height (mm) = Quality ()  Basic property

Water
injection
pressure

Gas injection
pressure

Bentonite without an 49.54 1023 3358 Dry density: p, =

interface 1.70.1 g/em’®
Dynamic viscosity:
Bentonite with an 50.17 10.08 34.69 #=22624x10°
interface

Pa-guu

Pyp=12.P,
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ple suction (MPa)

Bentonite without an interface

Bentonite with an interface

273 0.9 0.89
6.94 0.82 0.8
21.99 0.62 0.64
38.92 056 056
80.88 045 048
145.94 0.36 039
298.61 031 0.3327
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Dimension

“Top width of the transition section

Scale factor

Prototype

8.4 336
‘Transition section height 6 24
Transition section bottom width 25 264 105.6
Top length of the transition section 14 56
Bottom length of the transition section 6 24
Cross section roadbed slope ratio 115
Slope ratio of the longitudinal transition section 12
‘Width of the abutment top 84 336
‘Thickness of the abutment 12 48
Bridge height 6 2
25
Length of the foundation slab 8.4 336
Height of the foundation slab 1 4
Diameter of the pile 1 4
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Saturated salt solution

Relative humidity (%)

Suction (MPa)

K,80, 98 273
KNO, 95 694
KCl 85 21.99
NaCl 75 38.92
Mg(NOy), 55 80.88
MgCl, 34 145.94
Licl 1 298.61
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Measurement  Depth Lithology Maximum principal stress o; Intermediate principal stress a, Minimum stress o Vertical
point of stressa,
location burial/m Numerical Azimuth/® Inclination/* Numerical Azimuth/®  Inclination/* Numerical Azimuth/° Inclination/* /MPa

value value value
IMPa /MPa /MPa

+ 1380 mevel car as = 1275 116 -804 1061 2148 2 812 12693 165 I
park
11 miningarea 50 1 Coal roof 1325 16852 566 999 7919 371 a2 02 52 1086
pedestran
downhill 1# hole
11 mining area 50 1 Coal roof 1325 16751 1299 1043 7463 1243 852 12233 e 1086
pedestrian
downhill 2¢ holes
1340 m level 12 61 2ol 1346 19483 299 1089 7649 310 901 18627 6678 161
hole baseboards
+ 1340 m level 2¢ 61 2Coal 146 18647 673 217 -3 186 943 20201 8301 161
hole baseboards
S190m 08 5 Coalroof | 1642 18434 286 1366 8550 P 989 12578 8152 1257
horizontal 19 hole
+ 1290 m level 2¢ 08 5Coal 1691 20130 1026 1544 3050 081 1014 19666 7573 1257
hole baseboards
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Rock stratum  Densitiesp/kg-m™ Modulus of Poisson’s ratio Cohesion Angle of internal  Tensile strength Uniaxial tensile

elasticityE/GPa (peaklc,/MPa friction (peaklg,/* strength o./MPa

st 2250 12 on 20 5 10

e 1550 20 on 19 F 055 79
ity sndstone 2560 18 o 25 » 2 1051
 Mudsonez 2400 12 on u s n 106
| Fnesandtone 260 I on 2 2 05 107
 Silone 2400 1 on 0 u 15 P
 Mudstone 2650 n on 2 » 1t 1604

‘ 5Coal 1575 196 029 23 0 05 1070
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Sample number  Temperature/°C Confining Water content/% Dry Breaking

pressure/MPa density/(g/cm®) stress/MPa
Al -5 05 15 166 186
A2 -5 1 175 186 338
A-3 =5 15 20 1.76 318
A-4 - 3 2 125 1.56 4.52
B-1 -10 05 125 176 330
B-2 -10 1 20 156 389
B-3 -10 15 175 166 444
B-4 -10 2 15 186 555
c1 -15 05 175 156 526
c2 -15 1 15 176 550
c3 -15 L5 125 186 554
c4 -15 2 20 166 568
D-1 -20 05 20 186 496
D2 -20 it 125 1.66 486
D-3 =20 15 15 1.56 255
D-4 -20 2 1735 1.76 7.74
R 299 203 078 105
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Sample number Temperature/°C Confining pressure/M| Water content/%
Al -5 05 15 166
A2 -5 1 175 186
A3 -5 15 20 176
Ad -5 2 125 156
B-1 -10 05 125 176
B2 -10 1 2 156
B-3 -10 5 17.5 1.66
B-4 -10 2 15 1.86
c1 -15 05 175 156
c2 -15 1 15 176
c3 -15 15 125 186
C4 -15 2 2 1.66
D-1 -20 05 20 186
D-2 -20 1 125 1.66
D3 -20 15 15 156
D4 -20 2 175 176
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Specimen size Weight Modulus of elasticity Uniaxial compression Poisson’s ratio
/(mm) /(N/m?®) /(GPa) strength
/(MPa)

50 % 100 x 20 21,500 9.17 43.92

025
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References st material Specimen dimensions/mm Height:Width Thickness
Lietal, 2022 Marble 110X 62X 25 177 0.403
‘Wong and Einstein, 2009 Marble 152X 76X 32 2 0.421
Yang and Jing, 2011 Sandstone 120 X 60 X 30 2 5
Zhao etal, 2019 Granite 160 X 80 X (16-29) 2 02-0363
Lee and Jeon, 2011 Granite 120 X 60X 30 2 05
Caoetal, 2015 Rock-like material 200 X 150 X 30 133 02
Wong et al,, 2001 Rock-like material 120 X 60X 25 2 042
Wong and Chau, 1998 Rock-like material 120 X 60X 30 2 05
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