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This note presents the calculation of nominal area for rock core specimen under direct shear
testing condition. The initial nominal area was assumed as ellipsoid, and the equations for
calculating the nominal area are derived. The normalized shear displacement and normalized
nominal area have an identical relationship regardless of the ellipsoid shape. New testing
constants and the generalized method were suggested to calculate the decrease of the
nominal area. The method was applied to calculate the direct shear testing data and the
changes of result were discussed.
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Fig. 2. Decrease of the nominal area resulting from increasing the shear displacement
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Fig. 3. Curve used in the calculation of nominal area
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Fig. 4. Change of the normalized nominal area according the normalized shear displacement
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Table 1. Information of the rock core used in direct shear test

Length of major axis ~ Length of minor axis

Joint No. Area (4,, cn’) (2a) [mm] (2b) [mm] JRC value JCS [MPa]
11 36.2 87 53 8~10 32
Joint profile
| - | || |
0 4 6 8 cm

—_—
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Joint No. 11

(a) before test

(b) after test

Fig. 5. Joints of rock core specimen for direct shear test
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Fig. 6. Shear stress and nominal area ratio according to the shear displacement
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Table 2. Results of the direct shear test applying the nominal area

. . . Nominal .
Peak shear Nominal peak Relative Residual shear . omina Relative
. residual shear .
Parameters stress shear stress difference stress stress difference
US]'}*U USZ)*H O-SV'*U 0’87'*71

unit MPa MPa % MPa MPa %

c 0.085 0.085 0.3 0.067 0.058 0.8

D 31.6 31.7 0.3 314 31.7 0.7
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Fig. 7. Peak shear stress v.s. normal stress
1.5+
m  |nitial
® Nominal
© 1.2 1
o
=3
1]
N
@ 0.9
=
1%
e
©
2
G 0.6 -
©
>
©
3
oy 0.3+
0.0 T T T T T
0.0 0.3 0.6 0.9 1.2 15

Normal stress (MPa)

Fig. 8. Residual shear stress v.s. normal stress
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