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APPARENT PRECONSOLIDATION STRESSAND SEALING
CHARACTERISTICSOF ARGILLACEOUS CAP ROCKS

LIU Junxin® 2 ®* YANG Chunhe! * LIUWei' ® HUOLiang® MAO Haijun*
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy of
Sciences Wuhan Hubei 430071 China 2. School of Civil Engineering and Architecture  Southwest University of Science and
Technology Mianyang Sichuan 621010 China 3. State Key Laboratory of Coal Mine Disaster Dynamics and Control
Chongqing University Chongging 400044  China)

Abstract It has been gradually recognised in oil and gas exploration that it is not adequate to study only the
current sealing properties of cap rocks. The geological history and the relationship between the stress state and the
brittleness-ductility of the cap rock should also be understood for proper assessment of the sealing properties. A
uniaxial strain test was carried out for argillaceous rocks at different diagenesis states from the western Hubel—
eastern Chongqging area using a thick-walled steel drum as a latera restrainer. The relationship between lateral
stress and axia stress was established based on the theory of thick-walled cylinders and the apparent
preconsolidation stress was calculated. Subsequently the relationships between the apparent preconsolidation
stress and the uniaxial compressive strength  the ultrasonic velocity the porosity the clay mineral content and
the changes in lateral stress coefficients were investigated. Preliminary assessments of the characteristics of the
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brittleness to ductility transfer of argillaceous rocks are given with the corresponding onset threshold conditions

as well as the sealing capacity under various geological conditions. This work lays the foundation for subsequent
work in establishing the dynamic-static sealing model for argillaceous cap rocks.
Key words rock mechanics caprock argillaceousrocks apparent preconsolidation stress uniaxia strain test
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Tablel Basic geological information and XRD compositions of lithology
1% 1% 1% 1% 1% 1% 1% 1% 1%

1140 37.15 1.53 30.47 7.18 0.51 15.36 7.80 38.68 61.32
1139 2223 2.24 51.33 8.15 — 16.05 — 24.47 75.53
1137 10.28 2.06 16.20 0.03 0.15 575 13.78 12.34 87.66
1138 16.62 7.31 42.88 — 0.43 32.77 — 23.93 76.07
1108 20.34 37.41 21.70 — — 20.55 — 57.75 4225
1143 47.23 37.39 13.12 — — 2.26 — 84.62 15.38

738 25.14 18.26 30.93 — — 25.67 — 43.40 56.60
1142 19.36 321 48.94 2.22 6.92 13.18 6.16 2257 77.43
1128 26.83 5.59 50.84 0.92 171 9.59 452 3242 67.58
1132 26.76 7.48 40.77 25.00 34.24 65.77
1141 50.46 18.00 21.01 1.56 — 8.98 — 68.46 3154

1144 25.14 14.30 39.56 115 114 18.72 — 39.44 60.56
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Table2 Physico-mechanical parameters of the different
types of argillaceous rocks
/ / \
(g-cm® /% (m-sY)  /GPa IMPa /
1140 234 1540 2390 069 010 3.66
1139 251 883 2741 089 029 10.90 ~—,
1137 2.49 864 2652 207 016 20.92
1138 2.55 7.02 3107 811 020 49.88
1108 2.58 552 3192 946 0.8 48.41
1143 2.58 560 2742 387 031 26.44 @
738 2.65 266 4392 2678 021 145.20
1142 247 6.10 3240 691 017 55.02
1128 2.55 432 3643 2168 024 124.88
1132 2.65 215 3425 2432 02 129.92
1141 2.62 564 3078 504 032 4011
1144 2.52 853 2351 428 020 21.10
2.2
2.2.1
(b)
1
( ) £ %20 ©
e=¢=0 2
Fig.2 Uniaxial strain test
d
1 o '
2 —_— |y
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Fig.1 The process of consolidation and lithification
0.001 mm/s
2.2.2 4
RMT—150B
10 mm
( 2)
10 TS3862



34 12 2381
0r1
30F
g
£ 2 20 p=1121MP2
‘ WAL R B0611
P [22-23] 10}k
1
1 R, AU, @ of S FL S #4024
g, =———
* K,R +R, AU, —10 S
-5 4 5 10 15 20 25
b2 — 4?2 /MPa
K= T‘lelgg (©) @ ( 1140)
K, R, sor
R, AU, 401
AU, a b E g a0 | P 2162 MPa

a=235cm bh=335cm E, =2.06x10" Pa

3
31
2
3
Table3 Resultsof uniaxia strain test
/MPa
1140 1121 02400 0.194 0.611 0.379
1139 2462 00540 0.051 0.557 0.358
1137 2790 04000 0.286 0.597 0.374
1138 5331  0.0810 0.075 0.442 0.307
1108 7240 00037 0.004 0.223 0.182
1143 2529  0.0076 0.008 0.489 0.328
738 17923  0.0300 0.029 0.245 0.197
1142 5309 00213 0.021 0.399 0.285
1128 10128 00105 0.010 0.238 0.192
1132 15546  0.0162 0.016 0.223 0.182
1141 4334 00670 0.063 0.556 0.357
1144 2413 00920 0.084 0.667 0.400
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