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Development of Discontinuity Orientation Measurement (DOM) Drilling
System and Core Joint Analysis Model

Taechin Cho, Byung-Ok You and Kyung-Sik Won

Abstract. Field investigations of the orientations of discontinuity planes inside the borehole for designing the
underground rock structures have been depend solely on the borehole image-taking techniques. But, borehole
image-taking has to be processed after the completion of drilling operation and also requires the handling of highly
expensive apparatus so that practical application is very restricted. In this study Discontinuity Orientation
Measurement (DOM) drilling system and discontinuity analysis model RoSA-DOM are developed to acquire the
reliable information of rock structure by analyzing the characteristics of joint distribution. DOM drilling system
retrieves the rock core on which the reference line of pre-fixed drilling orientation is engraved. Coordinates of
three arbitrary points on the joint surface relative to the position of reference line are assessed to determine the
orientation of joint plane. The position of joint plane is also allocated by calculating the location of core axis at
which joint plane is intersected. Then, the formation of joint set is analyzed by utilizing the clustering algorithm.
Total and set spacings are calculated by considering the borehole axis as the scanline. Engineering applicability
of in-situ rock mass around the borehole is also estimated by calculating the total and regional RQDs along the
borehole axis.

KeyWords: DOM, RoSA-DOM, The reference line, Drilling, Orientation, Joint position, Clustering algorithm, Spacing,
RQD
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Fig. 1. EZ-SHOT Type DOM drilling system.
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Fig. 2. Double-Tube Type DOM drilling system.
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Fig. 3. DOM lines engraved on the core log.
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Fig. 4. Global and local coordinate systems on the core log.
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Table 1. Results of joint orientation obtained from experimental
DOM drilling.

depth concrete block DOM core
(m) (dip dir / dip) (dip dir / dip)
0.47 215/36 197/37
0.88 059/27 034/25
1.33 114/36 118/26
1.58 320/05 325/07
215/36
59/27
e \oa7n
114/36 5 g
il N |ossnm
320/5 | G B
X
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Table 2. Joint orientations obtained from metamorphic
sedimentary rock

Joint Set No. Joint
DOM 250/50 342
BIPS 308/21 118
DOM+ 301723 95
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Fig. 7. Joint orientations obtained by using DOM and BIPS in metamorphic rock.
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Table 3. Joint orientations obtained from sedimentary rock.
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Fig. 8. Core log of coal retrieved by DOM drilling system.
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Table 4. Joint orientations obtained from granitic rock

DOM System A-TV
Setl 144/64 Setl 149/71
Set2 350/59 Set2 013/64
Set3 093/82 Set3 105/83
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Fig. A3. Apparent view of core log.

Joint Trace- In Situ

xmin = -13.15m ¥max = 13.15m
ymin = _13.15m ymax = 13.16m
zmin = -26.3m Zmax = 0m

Fig. AS. Joint traces on the cubical rock surface.
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Fig. A2. DOM core retrieval.
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Fig. A9. Pole distribution illustrating the formation of joint set.

DOM Joint - Set #2

w—f-we

DOM Joint - Set #1

w—f———s

Top Soil Top Soil
- -
& -
-
»
«
= 2
=
-

Fig. All. Core joints - Set 1. Fig. A12. Core joints - Set 2.

o} Az trace (Fig. A4-A7) 5 A=sch

Module analDOMJoint
Helix 9 bt A4S sk 3719 sub-

Pole Concentration (%)

Total Number of Joints = 69
Fig. A8. Contour map of pole concentration.

Fisher Distribution: Joint Set #1

[::] - &
08t ® &
as} '
az B Number of Joint = 35
i dipdir/dip = 348,6/11.8
eR=3 3 . Fisher constant = 12.2
Prog = 6.2+
osl e Pros = 7.1+
> R P90 - 35,9+
. Pg5 = 41,1+
04
03
02
01
N S e
c 5 10 15 20 25 30 36 40 a5

Fig. A10. Fisher distribution of joint set 1.
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Fig. A13. Rosette diagram of dip direction.
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Fig. A16. Total RQD.
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