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A Study of Equivalent Deformability Parameters in Rock Masses
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Abstract It is very important to determine deformability parameters in the simulation of stability of rock masses. A model to
determine equivalent deformability parameters through regular and irregular fractures in rock mass is put forward in the
paper. The research of deformability property of rock mass without consideration of the coupling behavior indicates that the
equivalent deformability parameters are not only related to the length orientation and deformability property of discontinui-
ties but also related to the connection of each group of discontinuities. It is found that the RE V, of rock masses is of several
important properties. Firstly, RE V, has multt scale effect and uncertainty properties. Secondly, REV alter with the change
of the geometrical properties of the network: REV, is smaller in the case of longer length, higher density and more disorder
of orientation. The diversity betw een the deformability parameters of rock blocks and discontinuity has no effect on the value
of REV,, while, if the deformability parameters of different groups of discontinuities become more consistent the value of
REV, is smaller.
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Fig. 1

Rock mass with regular fracture in unit thickness
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Table 1 Computed results of equivalent deformability parameters in different directions

Q) E. (GPa) E, (GPa) G¢, (GPa) Vi vy LKA Ny MLy LA
0 16. 67 10. 00 5.88 0. 08 0. 05 0. 00 0. 00 0. 00 0. 00
30 14.29 11. 11 5.88 0.07 0. 06 0.25 0.19 0. 10 0.10
60 11.11 14.29 5.88 0. 06 0. 07 0.19 0.25 0. 10 0.10
90 10. 00 16. 67 5.88 0. 05 0. 08 0. 00 0. 00 0. 00 0.00
120 11.11 14.29 5.88 0. 06 0. 07 —0.19 —0.25 —0.10 —0.10
150 14.29 11. 11 5.88 0.07 0. 06 —0.25 —0.19 —0.10 —0.10
180 16. 67 10. 00 5.88 0. 08 0.05 0.00 0. 00 0. 00 0.00
210 14.29 11. 11 5.88 0. 07 0. 06 0.25 0.19 0.10 0. 10
240 11. 11 14.29 5.88 0. 06 0. 07 0.19 0.25 0.10 0. 10
270 10. 00 16. 67 5.88 0.05 0. 08 0.00 0. 00 0. 00 0.00
300 11. 11 14.29 5.88 0. 06 0. 07 —0.19 —0.25 —0.10 —0.10
330 14.29 11. 11 5.88 0. 07 0. 06 —0.25 —0.19 —0.10 —0.10
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Table 2 Analysis models and loading conditions needed for equivalent flexibility matrix in twelve directions
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(a). () vix o Ty, , 3
2 . E.. Table3 Geometricshape parameters and mechanical param-
v " 3 eters of the structural plane
X X Xs ~
G Thosy Tywr- » (8) m m O ¢ m ) (GPa m D(GPa m 1)
1 3 0.0001 30 1 30 30
2.2 REYV; 2 3 0.0002 90 1 20 20
REV. 3 3 0.0003 150 1 10 10
REVs ,
4
RET:
Table 4 Comparison of equivalent modulus computed re-
sults under different dimension analysis domains
REV. , 9 P
(m)
. Su SHo Si3 E, Ey Gx)
REV. X1 3.72E-10 5.77E-10 4.98E-10 2.68 1.73 1.00
’ se
2X2 2.74E-10 4.52E-10 3.44E-10 3.63 2.21 1.45
’ 3X3 2.27E-10 3.68E-10 3.12E-10 4.38 2.71 1.60
’ 4X 4 1.92E-10 3.10E-10 2.48E-10 5.18 3.2 2.02
5X°5 1.98E-10 2.47E-10 2.23E-10 5.02 4.02 2.24
6X 6 1. 85E-10 2.24E-10 2.07E-10 5.37 4.4 2.42
’ X7 1. 75E-10 2.20E-10 2.07E-10 5.67 4.53 2.41
. 8X 8 1.77E-10 2.08E-10 1.95E-10 5.61 4.78 2.57
, 9X 9 1. 86E-10 2. 13E-10 2.10E-10 5.34 4.66 2.39
10X 10 1.75E-10 2.17E-10 1.97E-10 5.66 4.5 2.54
12 ’
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3 Fig. 5 Three kinds of linear uncorrelated load boundary
conditions
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