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Abstract: Laminar structures of fine-grained sedimentary rocks (e. g. s laminar development degree, thickness, thickness difference
and continuity) are intrinsic factors affecting the mechanical properties of rocks and crack propagation. Taking the Mesozoic-Cenozoic
lacustrine fine-grained sedimentary rocks of Eastern China as an example, the corresponding relationship between different laminar
structures and mechanics parameters of rocks is analyzed based on the conventional triaxial test and fracture toughness experiment in
combination with image analysis and processing technology. Meanwhile, this paper comprehensively evaluates the influence of the
laminar structure difference of lacustrine fine-grained sedimentary rocks on the fracability. The results show that the fracability index
of fine-grained sedimentary rocks is negatively correlated with the quantity and continuity of laminae, while positively correlated with
the laminar thickness variance and the vertical distribution variance of grains. The developed fine-grained sedimentary rocks with
strong continuity show excellent plasticity. The compressive fractures are mainly extended along the lamina interface or the laminae
with certain plasticity (e. g. » clay lamina or organic lamina) , easy to close again in the fine-grained sedimentary rocks, thus reducing
the fracability of rock. The fine-grained sedimentary rocks with large difference in thickness and high homogeneity of laminar vertical
distribution have high brittleness, which is beneficial to the development of complex and effective mesh fractures in fracturing
processs thus improving the fracability of rocks. In addition, the compositions particle texture and diagenesis of fine-grained sedi-
mentary rocks also play an important role in controlling the fracability.
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Fig.1 Experimental specimens of mechanics

12 1.3
i Matlab
[36-39] s
[9,40] .D
[n1s] 1 s photoshop s
° ’ ° @ I: 2(8.)],
s o 2 ( 1944 X 2592
’ . ), . @
, 3 . [ 2],
a6 . ’
max min O 255 . ° @
B, — U100 2) o ’ (
Unmin — .Umax )
B = w (3) . @ . ,
R (
30 MPa ’ )
. N D) N
— 0. 2167p + k ) ( ’
: ’ W 2(e) ],
’k() P
= J/2FE ’ 7
k k, T (5) 2/5 — [ 2],
° - -
S © ’ C
(
[47] ) )9 ’
Mﬂ: - @ N N
F = B 7



77

2

Fig.2 Image processing of rock thin sections of fine-grained sedimentary rocks
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Fig.3 Statistics of the lamina continuity
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Fig.4 Relationships between the number and thickness of lamina and mechanical parameters in fine-grained sedimentary rocks
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Fig.5 Relationships between thickness differences of lamina and mechanical parameters in fine-grained sedimentary rocks
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Fig. 6 Relationships between lamina continuity, vertical distribution uniformity and mechanical parameters in fine-grained sedimentary rocks
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Fig.7 Relationships between particle texture,composition and mechanical parameters of fine-grained sedimentary rocks
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Fig.9 The structure of lamina and the characteristics of crack propagation in fine-grained sedimentary rocks
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