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Bedding effect of the apparent pre-consolidation stress for argillaceous shale
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Abstract: During the study on the sealing capacity of cap rocks of argillaceous shale, it was found that focusing
only on the current sealing properties of the cap rocks was insufficient, the characteristics of tectonic evolution of
the cap rocks in geological history should also be included. In the study of the evolution of the sealing capacity of
the cap rock, the OCR(over consolidation ratio) method can be used for the quantitative reconstruction in the

reformation stage. To determine the OCR value, the key is to obtain the apparent pre-consolidation stress. The
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argillaceous shale is a type of sedimentary rocks with obvious bedding structure which may affect the sealing
performance. In this paper, the argillaceous shale of Longmaxi formation was studied by using the steel drum of
thick wall to constrain the lateral deformation of the specimen in order to simulate the uniaxial strain compression.
The bedding effect on the apparent pre-consolidation stress and lateral pressure coefficient of the argillaceous shale
were analyzed. The influences of the bedding on the critical confining pressure of brittle to fragile of the
argillaceous shale were investigated. The curve of the uniaxial strain test has approximately three sections. The
shear stress increases at first and then decreases with the increase of the lateral pressure. The apparent pre-
consolidation stress decreases and then increases with the increase of the bedding angle. The early and middle
lateral pressure coefficient show a significant bedding effect, but the bedding has little influence on the later
lateral pressure coefficient. No matter what the bedding angles of the argillaceous shale are, the early and middle
lateral pressure coefficients are less than 1, and the later lateral pressure coefficient is greater than 1. The critical
confining pressure of the brittle-ductile transition of the argillaceous shale is related to the apparent pre-
consolidation stress, and is also affected by the bedding. This study provides an important basis for evaluating the
sealing performance of cap rocks with different bedding angles, and a reference for the establishment of dynamic-
static assessment model of cap rock.

Key words: rock mechanics; argillaceous shale; apparent pre-consolidation; bedding effect; lateral pressure

coefficient; over consolidation ratio(OCR)
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Table 2 Specimens parameters
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0-2 100.11 47.10 450.02  2.58 4538
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2.54 4445

22.5-2100.51 47.17 446.13  2.53 4426
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2.56 4451

45-2 100.24 47.10 447.11  2.57 4426

67.5-1100.22 47.32 45649  2.58 4391
2.59 4389

67.5-2 100.16 47.28 45545  2.60 4386

90 -1 100.32 47.42 450.02  2.54 4293
2.54 4276

90 -2 100.18 47.11 443.54  2.54 4258
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Fig.4 Procedure of the uniaxial strain compression test
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Table 3  The parameters p, of the shale specimen with

different bedding angles
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Table 5 The parameter @ of shale samples with different

bedding angles
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67.5 0.55
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Fig.14 Variation of the parameter @ with different bedding
angles
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