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Meso-scale experimental investigation on anisotropy of pre-cracked slate
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Abstract Slate is a heterogeneous and continuous-discontinuous material filled with micro-fractures pores
fabrics etc. and shows anisotropy in geological behavior fluid flow and heat transfer. The slate samples from the
auxiliary tunnel of Jinping hydro power station were cracked with an artificial diamond saw blade of ultrathin. The
failure of samples under the uniaxial compression was observed with the 3D X-ray computed tomography system
which is applicable to rock and soil. The difference between the sample failures with the loading direction
perpendicular to and parallel to the bedding plane was obtained and the damage evolution of slate was also
discussed on the meso-scale.
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Fig.2 Slate cores drilled in field
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Fig.3 Sketch of the pre-cracked slate samples(unit mm)

cT 4
2 2
«C 4
2.3
cT
/NN
N\

@ (MS15—2)



* 2528 « 2016

\ / 1

Table 1  Stress and strain at scanning

[%o IMPa
\ 1 1.85 5.85
2 411 17.46
3 5.14 22.27
4 6.78 30.74
(MS15—1) 842 40.36
6 10.07 47.99
7 10.47 48.72
\ ™S 8 11.30 53.21
1 0.00 0.00
® (Ms2r= 2 229 17.06
* 3 4.99 26.17
Fig.4 Initial scanned images of the slate . 240 a1
(MS15—2) 5 9.16 46.48
( 6 10.61 53.70
MS15—1) 1.37x10 °s !

1 0.00 0.00
’ ! 3 mm 2 0.84 1.88
10 mm 3 1.25 3.03
( 4 2.09 5.43
MS15—2) 1.39x10 ®s ! 5 251 5.63
4.81x10 ® 6.97x10 ®s * sz 6 3.14 6.99
10 7 3.76 8.76
10 3 mm 7 mm 8 5.64 18,57
9 8.78 33.07
Ms27—1) 0.87x10 °s 3 1 o4 3652
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> ! 8 mm 2 201 554
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Fig.5 Stress-strain curves under uniaxial compression
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Table 2 Mechanical parameters of slate under uniaxial compression
/ / /
(3  GPa MPa /MPa
MS15—1 1 01 02mm 1 2cm  3cm 1 90 48.50 55.62 47.99
MS15—2 1 1 90 46.82 4225 33.07
MS27—1 2 2 0 49.76 62.29 53.70
MS27—4 1 0 52.66 36.99 28.11
( (
MS15—1) 3 5 6 MS15—2) 5 8 7
3 5 8
@ 5
@ 3
() 8
7 MS15—2 CT
Fig.7 Scanned images of sample MS15—2
(
MS27—-1) 7 8
(
(b) 5 MS27—4) 4 8 9
6 MS15—1 CT 4 8

Fig.6 Scanned images of sample MS15—1
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