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BORING ELASTIC MODULUS METHOD FOR ROCK MASS MECHANICAL
CHARACTERISTICS AT NUCLEAR ISLAND
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Abstract The biggest advantage of drill test method is to obtain the rock mechanics characteristics such as deform-
ation modulus and elastic modulus. They are the crucial parameters for engineering support design and engineering
safety evaluation. This paper is based on a nuclear island construction project. It uses the boring elastic modulus
method for rock mass mechanics characteristic. It finds that the method is good to reflect the rock mass structure
characteristic and the stress-strain curve of test has a relative good regularity. The curve can be described as fol-
lows. In low pressure stage, the stress-strain curve is non-linear relation with a quick deformation. In medium pres-
sure stage, it needs a certain pressure to force the drill wall and bearing plates of boring elastic modulus equipment
to contact completely when the pressure increases and cracks close. In high pressure stage, the stress-strain curve
is a linear relation. Meanwhile, with the influence of rock mass structure itself, the deformation modulus and elastic
modulus vary at different depths. In a further study on the deformation modulus and elastic modulus at nuclear is-

land, it is known that the anisotropy is not evident in granite ranging from weak weathering to fresh. However,
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some of the test section affected by cracks and joint cutting can show relative low rock mass modulus, bigger rock

modulus ratio and stronger in anisotropy. Finally, this paper provides the rock mass modulus in weak weathering to

fresh conditions as follows. At the weak weathering condition. The standard value of NS deformation modulus is
24.02x1. 61GPa; the standard value of EW deformation modulus is 23. 92+1. 56GPa and the comprehensive value
of deformation modulus is 23. 97 +1. 10GPa. At the fresh condition, the standard value of NS elastic modulus is
45.15+2. 58GPa; the standard value of EW elastic modulus is 44. 25+2. 57GPa and the comprehensive value of e-

lastic modulus is 44. 70+1. 79GPa.
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Fig. 1 NS stress-strain curve of depth 68. 89m in EIO1
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Fig. 2 NS stress-strain curve of depth 85. 34m in EIO3
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Table 2 Test results of boring elastic modulus in EIO1

) ) N 5577 1) NS W R J5 1| EW E,(NS) E;(NS)
e WARE/m Wk T E4/GPa E,/GPa E/GPa E,(EW) Ey(EW)
EI01-1 53.89 -3 5.81 7.56 5.74 7.33 1.01 1.03
EI01-2 58. 89 -8 23.85 45.88 24. 14 46. 02 0.99 1.00
EI01-3 68. 89 -18 22.19 43.77 23.01 41.97 0.96 1.04
EI014 78.89 28 28.93 54. 64 28.76 52.36 1.01 1.04
EI01-5 98. 89 48 24.94 43.24 24.29 46.02 1.03 0.94
EI01-6 118. 89 68 19.34 34.10 21.86 36. 18 0.88 0.94
T4y 23.85 44.32 24.41 44.51 0.98 1.00
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Fig. 3 Drill core photo in depth 53. 89m
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Fig. 4 Drill core photo in depth 118. 89m
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Table 3  Test results of boring elastic modulus in EI02
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Fig. 7 Drill core photo in depth 60. 05m
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Fig. 8 Drill core photo in depth 75. 05m
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Fig. 9 Drill core photo in depth 105. 05m
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Table 5 Test results of boring elastic modulus in EI0S and EI06
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Wasits AR /m - AR /m e Ey/GPa E,/GPa E,/GPa E,(EW)  Ey(EW)
EI05-1 42.03 -3 28.32 48. 06 30.03 51.11 0.94 0.94
EI05-2 45.03 -6 15. 56 44. 45 19. 05 41.93 0.82 1. 06
EI05-3 49.03 -10 18.21 34.95 21.02 38.31 0. 87 0.91
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Fig. 10 EI03 boring elastic modulus curve at different depths Fig. 11 EIO5 and EIO6 boring elastic modulus curve at

different depths
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Fig. 12 Drill core photo in depth 60. 34m
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Fig. 13 Drill core photo in depth 49. 03m
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Table 6 Statistical results of rock modulus
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