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A study of the Sampling Bias Correction on Joint Data from 1D Survey Line

Um, Jeong-Gi

Abstract The procedures to correct sampling biases for discontinuity data obtained from 1D survey line(borehole
or scanline) is addressed. The probability of intersection between the survey line and a circular discontinuity is
considered, and a correction for orientation bias is developed assuming discontinuities as equivalent circular disks.
The correction incorporates the effect of the angle between the direction of survey line and each discontinuity plane
belonging to the discontinuity cluster, size of each discontinuity and length of the survey line. A procedure is
provided to estimate unbiased discontinuity spacing parameters using the discontinuity spacing data based on the
measurements carried out on a finite length of the survey line.
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Fig. 1. Generation of the volume for the intersection between
the circular disk and the borehole.
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Fig. 2. Orientation distribution of joint sets on a lower hemispherical equal angle projection.
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Table 1. Delineated joint sets and goodness-of-fit results of
Bingham distribution for orientation data.

Joint No. of Mean Orientation 2 test
Set No.  Data Dip Dir. () Dip () P

1 50 102 81 0.007

2 52 187 64 0.038

3 108 332 13 0.228

Note: P=Maximum significance level at which Bingham
distribution can be used to represent the statistical distribution
of orientation of joint set (a minimum of 0.05 is required
to represent orientation data by a Bingham distribution).
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Table 2. Estimated corrected relative frequencies for some representative joints from joint set 1.

Dip Direction (*) Dip (°) Angle between borehole and MNV ORF Wi CRF
090 90 86.66 0.02 0.4822 0.0097
100 85 81.07 0.02 0.1819 0.0036
120 85 80.25 0.02 0.1667 0.0033
270 85 88.35 0.02 0.9830 0.0197
280 85 88.95 0.02 1.5335 0.0307
090 80 76.68 0.02 0.1225 0.0025
110 80 75.65 0.02 0.1135 0.0023
280 80 83.95 0.02 0.2680 0.0054
110 75 70.60 0.02 0.0850 0.0017
120 70 65.25 0.02 0.0674 0.0013

Note: Trend of borehole=318°, Downward plunge of borehole=85°, Length of borehole=78.6 m, MNV=Mean Normal Vector
of joint set, ORF=Observed Relative Frequency, CRF=Corrected Relative Frequency, Wi=Weight of the ith joint.
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Fig. 3. Relative frequency of orientation for joint set 1.
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Table 3. Goodness-of-fit results of Fisher distribution for orientation data.

Raw orientation data

Joint set No. No. of Data UTP:Z:? (Ij;ean nor;?jrllg‘:if(;r K Sp. Var. xzptest
1 50 102 9 9.04 0.1084 0.009

2 52 187 25 7.92 0.1238 0.047

108 8 61 2.48 0.3990 <0.005

Data corrected for sampling bias
Joint set No. No. of Data Upward mean normal vector K Sp. Var. o test
Trend (°) Plunge (*) P

1 50 285 0 11.86 0.0827 <0.005

2 52 183 11 7.47 0.1312 <0.005

3 108 6 54 2.47 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 joint orientation data(a minimum of 0.05 is required to represent orientation

data by a Fisher distribution).

(empirical orientation distribution)'& AM%} 2= 9QJr}.
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Table 4. Kolmogorov-Smirmnov goodness-of-fit test results of
exponential distribution on spacing data of the three joint sets.

HEo] 3t FAA FdE SAREE] AL AHAS Joint No. of Mean ) K-S
317] 9)581e] Kolmogorov-Smirnov 234 A=e 4 Set No. Data (m) Var. m) - K-Ssa Test P
5}tk Table 40 et ZAmola e zho) i 49 15904 57369 00936  >02
Kolmogorov-Smirmov EA&3} 0.2t & pZrogs 2 46 1.6174 3.0515 0.1046 >0.2
B 3709 Al 250l A 748 tigk EE8x 3 112 0.6946 09258 0.0231  >02

24 SASRETL S e & 4 gk Fig. 5
7 Aelzold 744 Azl et slAEIU B
o4 SASRES Ui Yk

(a) observed joint normals

Note: K-Ss=Kolmogorov-Smirnov statistics, A minimum P value
of 0.05 is required to accept the tried probability distribution to
represent the spacing distribution of the joint set.

(b) joint normals corrected for sampling bias

Fig. 4. Results of Fisher distribution fit for orientation data of joint set 1.
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Fig. 5. Fitting of exponential distribution to spacings.
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Table 5. Mean spacings and linear frequencies along the borehole and mean normal vector directions for joint sets.

Joint Set No.

Observed mean spacing Corrected mean spacing Angle between borehole Corrected mean spacing

along borehole (m) along borehole (m) and MNV (%) along MNV (m)
1 1.59 1.59 70.00 0.54
2 1.62 1.62 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=78.6 m, MNV=Mean Normal Vector

of joint set.
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