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Expansion and Advancement of the Diametrical Core Deformation Analysis (DCDA)
for Rock Stress Evaluation
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Abstract: DCDA is a new method for evaluating the in-situ stress of rocks based on the elliptical deformation of
boring cores with stress relief. Since this method is speedy and non-destructive for measurements, and based on
a simple elastic model, DCDA has an advantage in that the coverage may be very wide. In South African gold
mines, DCDA was applied to the cores of the 817 m hole, which was drilled into aftershock zones from a
chamber 2.9 km below earth’s surface to elucidate seismogenic processes. At the Tamandua opencast mine in
Brazilian Iron Quadrangle and at the El Teniente underground copper mine in Andes Mountains of central
Chile, we carry out collaborative researches to apply DCDA to mine development However, DCDA can
evaluate only the differential stress but not stress components separately. Then, we propose new ideas to
improve DCDA so that each magnitude and orientation of the stress components can be evaluated separately.
One of them is “Dual bits coring” and another is “Side-wall coring”. For practical use of Dual bits coring
method, we have developed a special coring tool and improve it through the field verification tests.
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Table 2 Comparison of the measured principal stress values, MPa. Pre-

mining DCDA (this study) with and without outliers (WO and WoO,
respectively). Overcoring: post-mining CCBO overcoring'¥ .

Pre-mining Measured stress, MPa and symbols in Fig.8
(This Study) o, O Gy A o; [ 0;—03 OOz
DCDAWO 124+9 104+10 78+8 46 26
Post-mining
Overcoring ™ 127+3 413 36+ 3 91 5

Fig. 8 A composite plot of the
three results to compare the plunges
and orientations of the measured
principal stresses. Gray and
pre-mining DCDA (WO and WoO,
respectively; this study). Yellow:
post-mining overcoring'® at the
location in Fig. 4b. See measured
values in Table 2. O: 61, A® Og,
0: os.
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