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Evaluation and Analysis of Rock Strength for the Longmaxi Shale

Lin Yongxue, Gao Shuyang. Zeng Yijin
(Sinopec Research Institute of Petroleum Engineering, Beijing, 100101, China)

Abstract : In order to study the hole stability of horizontal wells in a shale formation, it is necessary to
accurately and completely evaluate the rock strength in shale reservoirs. Based on the characteristics of
shale reservoirs in the Longmaxi Formation, multiple evaluation methods (e. g. compression test, buckle
hardness test and scratch test) were used to evaluate and analyze the compressive strength of shale. It is
shown that the compressive strength of Longmaxi shale is generally in the range of 100-300 MPa, with an
average of 123. 71 MPa. After the shale has a contact with water, its compressive strength around the mi-
cro cracks fall by about 80%. Research showed that the compressive strength of Longmaxi shale was more
influenced by the relative enrichment of mineral composition, the formations with high content of quartz
and low content of clay mineral have higher compressive strength. The effect of micro cracks on strength of
shale is a dominant characteristicc. When water based drilling fluids are used for drilling horizontal wells in
shale formation, it is necessary to strengthen the sealing capacity in micro cracks so as to effectively lower
the risk of hole instability.
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Fig. 1 Scanning electron microscope (SEM) results
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Table 1 Analysis of mineral compositionin of Longmaxi shale
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Table 2 Clay mineral composition of Longmaxi shale
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Fig.2 Core A and its sampling parts
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Table 3  Analysis results of mineral composition in different parts of core A
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Fig. 3 3D image of Longmaxishale by CT scanning
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Table 4 Compressive strength test results of Longmaxi shale

A PURMRAE/MPa P i/ MPa AR/
1 41.78 25 153 0.192
2 62. 20 36 864 0.215
3 30.57 37 963 0.198
4 130. 35 47 456 0.236
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Fig. 4 Comparison of hardness test results between

Longmaxi shale and X mudstone
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Fig.5 The force model of blades during a scratch test
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strength
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Table 5 Compressive strength at different points of core A

HURE 25 555 M /m P 5% &/ MPa
) 2 115. 495 92. 60
©) 2 115.535 306. 23
® 2 115. 545 97. 63
@ 2 115. 555 268. 39
® 2 115,562 85.63
©) 2 115,570 326. 76
@ 2 115. 600 110. 38
® 2 115. 610 20. 65
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Fig. 7 Compressive strength of the shale before and after

soaked in deionized water for 48 hours
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Fig. 8 Reduced rate of compressive strength of the shale af-

ter soaked in deionized water for 48 hours
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Fig. 9 The effect of fluids and soak time on the com-

pressive strength of shale
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Fig. 10 Rolling shale recovery rate of Longmaxi Formation
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