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DISCUSSION ON MECHANICAL PROPERTY AND UTILITY OF WEAKLY
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Abstract: Xiaonanhai Hydropower Project is the third large grade I hydropower project on Yangtze River. Its rock
foundation is composed of typical red beds, which have been weathered and demarcated clearly. The average
thickness of the overburden and strongly weathered zone is 18 m, and the average thickness of the weakly
weathered zone is about 6 m. If all the weakly weathered rock masses are excavated, the excavating depth will be
equal to one third of the total one. Obviously, the excavating volume is huge. The wave velocity distribution of
rock mass in a large area of dam site, engineering classification of rock mass quality, deformation and strength
properties of rock mass are analyzed. The differences between weakly and slightly weathered rock masses are
researched, and the probability of using the weakly weathered rock mass as foundation plane is discussed. The
experimental results of this stage show that the qualities of weakly and slightly weathered rock mass are grade IV,
the mechanical parameters of weakly weathered rock mass approach to those of slightly weathered rock mass, and
the weakly weathered rock mass can be used as foundation plane.
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Table 1  Statistics of weathered zone thickness revealed
by borehole in river bed
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Table 2 Testing results of rock block mechanical properties
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Table 3 In-situ testing results on rocks
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Table 5 Testing results of deformation and wave velocity of

weakly weathered rock masses
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Table 7 Direct shear results of weakly weathered rock mass

and weakly weathered rock mass-concrete
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Table 8 Testing results of direct shear strength of shear zone
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Table 9 Comparison of rock mechanical test results(standard values)
ppp MO o RS RSO WRSURIE ARABER TR el RELA 1Ry
e % Mmesh /MPa /GPa /GPa f©  o/MPa '  c¢/MPa ' ¢/MPa
s WA 31 v 3200 5.5 2.18
ES ML 290 TV 2910 3.44 0.65 0.48 0.64 0.38 0.36 0.17
Wbs WO 320 v 3310 13.9 2.99 4.48 0.72 0.63 1.10 0.76 0.62 0.20
% R 291 v 2840 2.92 0.70 0.42 0.94 0.40
ik MR 401 11 3780 52.5 6.94
AN gmRgr 365 I 3540 13.64 200 200 150 172
10 g9 E AR ) 2 SRR U
Table 10 Suggested mechanical parameters of weakly weathered rock mass
R R RS IE7INERGIY S B2 Eavba) WL 11 B8 )y
) ) /MPa /GPa fr ¢//MPa fr ¢//MPa fr ¢//MPa
Wi i 30~35 6.0~9.0  1.00~120  1.00~120  1.00~120  1.00~1.20 - -
b v 5~8 15~25  0.60~0.65 025~030  0.70~0.80  0.20~0.30
e 0.30~0.35  0.10~0.15
Bitak v 3~5 1.5~25  0.55~0.60  020~030  0.60~0.65  0.20~0.30
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