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A METHOD OF GEOMETRIC PARAMETER DETERMINATION OF
DRILLING ROCK FRACTURES
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Abstract The permeability of jointed rock plays an important role in site selection and evaluation of high-level
radioactive waste repository. The characteristics and magnitude of the permeability of rock obtained from the
drilling borehole depend on the geometry parameters of fractures which are recorded with televised video in the
borehole. To overcome the defects and errors of the traditional statistical method in determining the geometric
parameters of fractures a new statistical method was proposed. According to the spatial variability of the rock
fractures a homogeneous area partition was proposed based on the density and occurrence of fractures. The
preponderant group of the fractures development was determined with the method of clustering analysis. An
improved formula was proposed with the consideration of the influence of measurement error in determining the
fracture distances. The effective hydraulic aperture of fracture was determined according to the mechanical causes.
The permeability tensor principal permeability and the main direction of seepage of rock was obtained after the
geometry parameters of fracture were input into the program for the calculation of permeability tensor.
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Fig.1 Range of Tianhu rock
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Fig.2 Physiognomy of Tianhu rock
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Table 1 Chi-square test results for adjacent interval

/m
[0 30] [30 60] 9 005 16919 1425
[30 60] [60 90] 8 005 15507 13.42
[60 90] [90 120] 8 0.05 15.507 2238
[90 120] [120 150] 9 005 16919 18.52
[120 150] [150 180] 7 0.05 14.067 12.93

[150 180] [180 210] 8 005 15507 13.71
[180 210] [210 240] 9 005 16919 1486
[210 240] [240 270] 9 005 16919 23.59
[240 270] [270 300] 8 005 15507 1836
[270 300] [300 330] 9

[300 330] [330 360] 9 005 16919 1542
[330 360] [360 390] 8 005 15507 22.69

0.05 16919 10.64

[360 390] [390 420] 9 005 16919 19.63
[390 420] [420 450] 7005 14067 1243
[420 450] [450 480] 8 005 15507 14.17
[450 480] [480 510] 9 005 16919 1573
[480 510] [510 540] 8 005 15507 1294
[510 540] [540 570] 9 005 16919 1479
[540 570] [570 600] 9 005 16919 1328
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Fig.3 Drilling density distributions under different window

widths and paces at Tianhu
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Fig.5 Relationship between fracture interval and drilling
depth
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Table 3 Real interval of apertures in drilling holes at Tianhu

/m

qQy]

/m /m
1 21 39.28 3.69 2.78
2 28 40.66 2.71 1.84
0 100
3 24 37.72 3.30 2.42
4 19 37.38 4.18 3.29
1 36 24.79 3.03 2.26
120 240
2 72 48.04 1.11 0.38
1 27 57.15 2.21 1.13
260 370 2 22 45.22 3.52 2.55
3 18 27.05 5.44 4.61
1 17 17.17 11.80 10.99
390 600
2 34 18.41 5.86 5.08
1 22 13.21 0.89 0.35
2 36 23.98 0.51 0.09
100 120
3 18 17.54 1.06 0.48
4 10 43.68 1.45 0.67
1 7 7.77 2.83 2.13
240 260 2 34 67.26 0.23 0.01
3 23 57.67 0.47 0.02
1 11 54.05 1.07 0.30
370 390
2 25 18.48 0.76 0.25
2 400 600 m
400 m
400 600 m
400 600 m
34
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(5] Table 4 Effective hydraulic opening in drilling hole at Tianhu
/m /um /um
75 pm 1 ] 27 4.03
0.25 pm o 100 2 z 71 15.94
3 J 27 4.03
4 Z 71 15.94
1 J 27 4.03
[16] 120 240
2 z 38 4.57
1 Z 31 3.04
260 370 2 J 27 4.03
3 V4 31 3.04
E=E,-o,nn, /R, (8) 90 600 1 z 27 231
2 J 27 4.03
E o, R
0 o " 1 J 27 4.03
n. 1 n; 2 z 48 7.29
. 100 120
J 3 J 27 4.03
(®) (o] 4 z 48 7.29
1 J 27 4.03
240 260 2 V4 33 3.44
E=E, -mz/(n+z) ) 3 I 27 4.03
z m n 1 J 27 4.03
370 390
[16] 2 zZ 29 2.66
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Table 5 Permeability tensors of drilling rock mass at Tianhu
/m /m-s " Jm-s ") G G ko/(m-s )
152x107°  645x1070  6.70x107"! 2.16x1071° (k) 330.7 48.4
0 100 6.45x10710  141x107°  -6.43x1071° 123 %107 (Ky) 118.3 36.8 8.4x10710
—11 —10 —10
76.70><10 —6.43x10 7.42x10 | 223 %1072 (K3) 221.1 16.5
[124x107°  6.67x107""  6.18x107! ] 6.98x10711 (k) 325.6 413
120 240 6.67x10711 9.65x10711  —1.14x1071° 1.65x10710 (k) 80.6 25.7 13x10710
_6.18x10‘“ —1.14x10710  7.64x1071! | 2.02x107 (k) 192.6 378
251x107"" 116x107'2  8.87x10712 1.03x107M (k) 2472 57.7
260 370 116x10712  161x1071 2.08x107!2 1.60 107 (k) 346.0 6.0 L7x10-1
887x107'2 2.08x107'2  1.60x107"! 3.08x107"1 (K3) 80.5 316
6.61x10712  —4.89x1071%  3.65x10712 1.33x10712 (X)) 246.4 62.7
390 600 -489x10713  6.97x10712  1.48x10712 72210712 (k) 346.6 52 43x10712
—12 —12 —13
3.65x10 1.48x10 7.05%10 8.39 ><10712 (K;) 793 26 .7
[2.66x1078  2.58x10°  165x107° | 2.54x107 (K)) 3493 60.4
100 120 2.58x107°  6.97x1072  —137x107® 2.63x107 (K>) 106.3 14.5 1310~
-9 -8 -9
_1.65><10 -1.37x10 5.28x10 | 3.06 %1078 (K3) 203.3 252
(362x107  381x10°  164x107° | 121x10 *(Ky) 308.1 455
240 260 381x107°  3.16x107° —8.87x107° 3.56x107° (K3) 204.7 12.8 3.6x107°
164x107° —8.87x10™°  3.02x107° 503107 (Ks) 103.0 417
[7.02x1071% 2.09%1071°  1.09x107° | 3.12x10710 (&) 274.6 449
370 390 2.09%10710  145%107°  6.85x107!! 1.38x107° (K2) 166.3 17.4 9.4x10-10
1.09x107°  6.85x107' 7.68x10710 195107 (Ky) 61.1 39.9
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Fig.7 Coefficient of permeability varied with drilling depth
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