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Corrections for Sampling biases of borehole data

to characterize deep fractured rock mass

2 A 71( Um, Jeong-Gi)
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® Fracture Set #1
B Fracture Set #2
A Fracture Set #3

Fig. 1 Fracture set delineation results on an upper hemispherical polar

equal area projection for Aspé diorite.

Table 1. Delineated fracture sets and goodness-of-fit results

of Bingham distribution for orientation data.

Fracture No. of ~ Mean Orientation 2 test
Set  Data pjp Dir. () Dip (* ) P
1 50 101.51 81.30 0.007
2 52 187.11 63.58 0.038
3 108 331.79 12.69 0.228
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Note: P=Maximum significance level at which Bingham distribution can be used to
represent the statistical distribution of orientation of fracture set (a minimum of 0.05 is

required to represent orientation data by a Bingham distribution)

Gm)3 EFAACOLHME AAAIFAT 71dd F3d HIA Zde oid AZHE
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34 BE A2 Fol diste FAwen $FEE FFAFRAY O A3t WA TS
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Fig. 2. Relative frequency of orientation for fracture set 1 of Aspd diorite;

(a) observed and (b) corrected.

(b)

(a)

Fig. 3. Results of Fisher distribution fit for orientation data of fracture set 1

of Aspd diorite; (a) observed fracture normals and

(b) fracture normals corrected for sampling bias
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Table 2. Goodness-of-fit results of Fisher distribution for orientation data.

Raw orientation data

set # No. of Upward mean normal vector K Sp. Var. — x2 test
Data Trend () Plunge (* ) P
1 50 101.63 8.68 9.04 0.1084 0.009
2 52 187.41 2545 7.92 0.1238 0.047
3 108 8.01 60.91 248 0.3990 <0.005
Data corrected for sampling bias
set # No. of Upward rpean normal vef:tor K Sp. Var. xz test
Data Trend (C ) Plunge (° ) p
1 50 284.55 0.16 11.86 0.0827 <0.005
2 52 182.74 11.01 7.47 0.1312 <0.005
3 108 6.05 54.48 247 0.4010 <0.005

Note: K=Fisher constant, Sp. Var.=Spherical variance, P=Maximum significance level at
which the Fisher distribution is suitable to represent the statistical distribution of
fracture orientation data{a minimum of 0.05 is required to represent orientation data by a

Fisher distribution)

£ X(Fisher ¥ Bingham £X)E°] A7 QA 3709 H&ZF, 2719 B FAA SAR
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Table 3. Goodness-of-fit test results for spacing of the three fracture sets.

Fracture No. of ) Probabili K-S K-S Test
Mean (m) Var. (m%) v

Set No. Data Distribution stat. P
N. Exponential 0.0936 >0.2
1 49 1.5904 5.7369 Gamma 0.0931 >0.2

Log Normal  0.0356 >0.2

N. Exponential 0.1046 >0.2

2 46 16174 3.0515 Gamma 0.0808 >0.2
Log Normal  0.0627 >0.2

N. Exponential 0.0231 >0.2

3 112 0.6946 0.9258 Gamma 0.0303 >0.2
Log Normal  0.0345 >0.2

Note: A minimum P value of 0.05 is required to accept the tried probability

distribution to represent the spacing distribution of the fracture set.

Table 4. Mean spacings and linear frequencies along the borehole

and mean normal vector directions for fracture sets.

Observed mean Corrected mean  Angle between Corrected mean

Fracture ) , .
Set No spacing along spacing along borehole and spacing along
" Dborehole (m) borehole (m) MNV () MNV (m)
1 1.59 1.59 70.00 0.54
2 1.62 162 60.06 0.81
3 0.69 0.69 18.08 0.66

Note: Trend of borehole=318" , Downward plunge of borehole=85" , Length of
borehole=78.6m, MNV=Mean Normal Vector of fracture set
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