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Abstract: Tt is very important to confirm the depth and area for high-level radioactive waste(HLW) repository,
especially in the HLW concept model and engineering design. The general requirements for determining the
depth of the HLW disposal repository are discussed. The geological characteristic, hydrogeological characteristic,
rock mechanics characteristic and geostresses characteristic are analyzed in Jiujing block, Beishan area, Gansu
Province. Simultaneously, the initial geostresses and the geostresses after excavation are analyzed, and the
probability of tunnel stability and rockburst are also calculated and predicted. The conclusion shows that the rock
mass is intact; the underground water is short of supply and has a reduce environment 400 m below ground
surface; the rock has a high uniaxial strength and the rock mass has good quality. The geostress is a general
geostress field range from zero to 700 m below ground surface; and the tunnel stability and rockburst analysis
display that the rockburst can not happen in the area from 400 m to 700 m below ground surface. According to
the general requirements for the depth of repository, the designed depth of HLW disposal repository should be
located in 400 - 700 m below ground surface.
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Fig.l Stress-strain curves under uniaxial compression
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Table 1 Mechanical properties of rock masses

et i Wb o IREREE PuksRfE RRRUE R B PUhLsmEE  SUBT ISR — By B
/m /MPa /MPa /MPa /MPa /MPa ¢/MPa /(%)

1 AR R NS BSO01 343~389 168.0 44233 62 633 0.28 30.4 45.8

2 AABEIR AL 4 N BSO1 400~500 141.1 44000 60 950 0.27 6.19 20.6 54.9 47.7
4 AABEIR AL 4 N BSO1 635~680 136.4 36 467 53967 0.27 7.33 15.7 33.1 532
5 B SN BS01 680~690 112.4 40 767 57300 0.22 6.54 12.9 29.4 56.2
6 RRNIE BS02 65~113 157.4 54433 63 247 0.27 8.71 18.2 49.9 48.7
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Table 2 Relationship between R_ and stiffness of rocks
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Table 3 Phenomena of high initial stress during excavation
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Table 4 Measuring data of geostress of borehole BS01

T WEREmMm RKKTFEN T g/MPa EB/NKFEN Sjo/MPa T H LY ) 6, /MPa G, oy/o,  FKENIIITI
1 161.5 7.72 4.56 4.36 17.67 1.77
2 166.5 7.11 4.12 4.49 19.18 1.58 N25°E
3 250.5 8.18 5.06 6.76 16.67 1.21
4 252.4 7.71 4.71 6.81 17.69 1.13 N30°E
5 3324 8.99 6.10 8.97 15.17 1.00
6 339.0 6.51 4.72 9.15 20.95 0.71 N38°E
7 4133 12.56 8.37 11.15 10.86 1.13 N45°E
R 5 AT e = R e KD 1) N B 2
Table 5 Maximum tangential stress of tunnel after excavation
FEEm BT EN Soy/MPa /KR ) 0/MPa N F) o,/MPa oylo, G, Pl Y 1) o,/MPa
400 11.24 7.55 10.8 1.04 12.63 22.89
500 13.08 9.06 13.5 0.97 10.10 27.41
600 14.92 10.57 16.2 0.92 8.42 33.70
700 16.76 12.08 18.9 0.88 7.22 39.88
800 18.60 13.59 21.6 0.86 6.31 46.22
900 20.44 15.10 243 0.84 5.61 52.49
1000 22.28 16.61 27.0 0.83 5.05 58.59
1100 24.12 18.12 29.7 0.81 4.59 65.04
1200 25.96 19.63 32.4 0.80 4.21 71.28
1300 27.80 21.14 35.1 0.79 3.89 71.57
1400 29.64 22.65 37.8 0.78 3.61 83.92
1500 31.48 24.16 40.5 0.78 3.37 89.91
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Fig.2 Schematic figure of stress after tunnel excavation
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Table 6 Stress parameters of the tunnel along axial direction
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Table 7 Analytical results of the rockburst
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