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Investigation of physico-mechanical properties for highly weathered granite
of nuclear power station in coastal site of western Guangdong province

. 2
MA Hai-yi, LU Zu-de
(1. Guangdong Electric Power Design Institute, Guangzhou 510663, China; 2 State Key Laboratory of Geomechanics and Geotechnical Engineering,
Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: The distribution and weathering characteristics of granite in the western coastal site of Guangdong province are described.
A series of in-situ tests are conducted, including the velocity tests, load tests and in-situ shear tests, along with laboratory tests
involving conventional compression test and consolidation test. Based on test results, the physico-mechanical properties of highly
weathered granite are analyzed. It is indicated that: (1) Due to strong physicochemical weathering processes, the unstable elements in
bedrock are leached which further result in formation of aluminum-rich-and iron-rich types of thick weathering crust. Heterogeneity
of rock is obvious. (2) Natural moisture content and void ratio of highly weathered rockmass vary greatly, while natural density and
modulus of compression change moderately. (3) Particle sizes have a great impact on the physical characteristics of weathering
granite. The physical indexes are stronger as the decrease of particle sizes. (4) Wave velocity is closely related to the weathering
degree and particle composition. (5) Water content has more apparent effect on cohesion than friction angle. The attenuated effect on
cohesion of highly weathered granite is obvious in particular. The research results can provide basic data for construction of nuclear
power station and optimal design.
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Table 1 Basic indices of physical properties of highly weathered granite
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4k 13.10 19.60 17.30 2.72 0.580
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Fig.1 Typical curves of consolidation test
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Table 2  Statistical data of compressibility factors & compressibility moduli in each pressure stage of the first batch samples

= 1B JE4i A B ay / MPaAl Ikt B/ MPa
/ kPa S HME FEIME S HE A
100~200 0.206~0.366 0.266 4.48~8.48 6.71
200~400 0.163~0.306 0210 5.35~10.75 8.57
400~600 0.137~0.209 0.158 7.86~12.73 11.10
- S 600~800 0.126~0.156 0.137 10.52~13.76 12.64
Wl AR A R e 800~1 200 0.138 11.85~19.74 16.94
1200~1 600 0.069~0.087 0.076 18.93~25.26 22.77
1 600~2 400 0.052~0.066 0.060 24.86~31.95 28.93
2400~3 200 0.047~0.054 0.049 32.44~37.83 35.47
100~200 0.186~0.287 0.281 4.73~8.94 6.21
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Fig.2 Typical curves of consolidation test
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Table 3  Statistical data of compressibility factors &
compressibility moduli in each pressure stage
of the second batch samples

g B R4 HE$ a, / MPa ! JEZiibiE E, / MPa
/ kPa o A TIE e THME
50~100 0.278~0.655 0429 270~531  3.82
100~200 0.194~0.440 0311  3.88~6.13  4.99

g 200400 0.147~0267 0220 583~1213 786
Zé 400~800 0.098~0.142  0.119 11.60~15.19  13.33

21.16~58.19  30.22
26.47~35.65 30.28
34.18~48.25 3932
49.72~67.76  56.95
51.77~70.15  58.74

i 800~1200 0.029~0.076  0.056
P 1200~1600 0.040~0.067  0.053
1600~2 000 0.030~0.048  0.040
2000~2800 0.021~0.034  0.028
2800~3200 0.021~0.032  0.027
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Fig.3 Typical curves of shear wave of downhole logging test
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Table 4 Results of wave velocity in single hole test in highly weathered granite

P ALK
] hk w=h FEARIBOH V,  RARBBOE v,  BIUIBGBOE v, BhSRPEELE By BIBTUIEGE Gy Sk
v v,
/ (m/s) / (m/s) / (m/s) / MPa / MPa A
. i 2234 1372~1956 632~661 2 348~2 461 858~870 0.349~0.481
VI AR B . . . . .
1957 700 3155 1105 0.43
JEE Ly sRoREBERAE 4 2182 2129 478 1314 446 0.47
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Table 5 Calculated parameters of shear strengths of highly weathered granite under shear condition

i o R e A s R

WA {5 R i 0 R

SR AR A R AL

I
c/kPa @/ (°) D, D, c/kPa o/ (°) D, D, c/kPa @/ (°) D, D,
KIR 47 39 58 64 31
0.085 0.051 0.069  0.073 0.156 0.065
7K 43 37 54 54 29
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Table 6 Indices of mechanical property of highly
weathered granites

A 46 75 i KRy
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/MPa ' (MPa) /kPa /)
W rpofi 0.27 6.86 29.45 36.30
o EP**/ 0.31 5.53 11.56 29.61
4l KL 0.24 6.70
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Table 7 Recommended parameters of highly weathered
granites in evaluation of slope stability
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