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Abstract: For the issue that borehole camera technology only is applied to the vertical borehole currently, the calculation
process for discontinuity orientation in inclined borehole is presented in this paper. With the circle centre of drill orifice as the
origin, the left-handed Cartesian coordinate system is constructed and the precise analytic formulas for discontinuity orientation
in inclined borehole are obtained. On this basis, the IDOIB software is developed using C# programming language. The validi-
ty of analytic formulas and program are verified by the principle of borehole camera technology. In addition, the PVC pipe ex-
periments are conducted to examine the reliability of borehole camera technology for measurement of discontinuity orientation.
Results show that: (1) For vertical holes, absolute errors of dip directions range from —3° to 4°, and those of dips range from
—1.5° to 1.0°. The technology is reliable for measurement of discontinuity orientation in vertical boreholes, and it can satisfy
the needs of rock engineering. (2) For inclined PVC pipes with trend of 270° and plunge of 25°, the reliability degree of discon-
tinuity orientation is 0.10; while inclined PVC pipes with trend of 176° and plunge of 60°, the reliability degree of discontinuity
orientation is 0.67. The difference of pipe plunge results in the reliability difference of discontinuity orientation. (3) The reliabil-
ity of discontinuity orientation should be high (the reliability degree is no less than 0.8) for general rock engineering, so the
plunge of inclined borehole should be no less than 71°.
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Fig.1 Two dimension unfolded section of hole wall image
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Table 1 Contrast of authentic orientation and image

orientation in vertical PVC pipe

g5 1 () 11 ()
HEE BRE Baixi: HSE O MRE BARE
1 270 274 4 342 34.0 —0.2
2 20 17 -3 36.6  35.1 —1.5
3 135 137 2 55.5 56.0 0.5
4 180 182 2 53.7 54.2 0.5
5 225 228 3 44.2  45.1 0.9
6 78 77 —1 25.6  25.1 —0.5
7 165 166 1 3.4 354 1.0
8 314 316 2 45.3  46.0 0.7
9 128 130 2 39.8  40.0 0.2

F2 ERmE270° KB 2SS HMEHEIRERITLE
Table 2 Contrast of discontinuity orientation while PVC

pipe with trend of 270° and plunge of 25°

sy it (°) fiit 1 (°)
FOE MRME AR HE RRE xR
1 270 284 14 78 74 —4
2 150 141 -9 80 75 —5
3 135 129 —6 38 40 2
4 148 137 —11 75 84 9
5 143 141 —2 69 78 9
6 160 145 —15 73 59 —14
7 108 100 -8 65 62 -3
8 290 303 13 75 69 —6
9 123 127 4 29 25 —4
10 104 99 —5 32 42 10
11 75 87 12 60 57 -3
12 122 136 14 48 53 5
13 280 291 11 87 79 —3

x3 K@ 176° KB O EME~RE R
Table 3 Contrast of discontinuity orientation while PVC

pipe with trend of 176° and plunge of 60°

2 fi g (°) fii i (°)
FEAH MR e I MRME iRz
1 327 323 —4 61 58 -3
2 51 45 —6 58 60 2
3 64 62 —2 19 22 3
4 44 49 5 52 54 2
5 42 44 2 47 45 —2
6 52 48 —4 64 63 —1
7 339 344 5 35 33 —2
8 181 180 -1 72 73 1
9 117 120 3 13 17 4
10 221 223 2 8 6 —2
11 294 291 -3 38 37 —1
12 342 340 —2 18 21 3
13 342 337 —5 61 60 —1
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