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ANALYTICAL STUDY ON ROCK PROPERTY OF LONG-DEEP TUNNEL
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Abstract: In geophysical exploration work for deep-long tunnel, the issue is mainly concentrated on bearing
conditions of potential unfavourable geologic body near the area of tunnel line. As for deep-long tunnel, the
unfavourable geologic bodies mainly include fault and fractures, and because of distinct electric differences
between unfavourable geologic body and surrounding medium, the controlled source audio frequency
magnetotelluric(CSAMT) method is used to detect such unfavourable geologic bodies. CSAMT method has been
adopted for the study on rock property of tunnel line about rebuilt railway in southwestern area. Based on related
standard or literatures on CSAMT method, the data are firstly introduced. With the effective data, indoors data
processing can be done. The much attention is paid on the analysis of typical apparent resistivity frequency
curves, especially on unfavourable geologic body. The electric response of these unfavourable geologic bodies can
be known and the differences between normal stratum and those containing unfavourable geologic bodies can be
determined. Smoothing process can be done on original data and then processed data can be inverted. With the
comparison between inverted data and original data, the fitness curves can be obtained. It is the fitness information
that can help us determine the effect of inversion results. If the fitness data are too large to get correct inverted
data, processing flow would return to smooth processing and should change parameters to invert again till getting
correct result. Combined with geologic information of relative boreholes, the geologic interpretation can be carried
out, and inverted results can also be verified. The study results show that CSAMT method is effective in exploring
unfavourable geologic bodies and it is applicable for the analysis of rock property of tunnel line. Therefore,
CSAMT method is an instructive guide for tunnel construction.
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Table 1 Data comparison of checking points
i % b % 44 %

M e e wn
1.0 11761.7 10 464.8 11113.3 11.7
2.0 14 435.9 15199.8 14 817.9 5.2
4.0 175312 18 108.4 17819.8 3.2
8.0 20 021.9 22070.4 21046.2 9.7
16.0 18 961.4 194298 191956 2.4
320 13601.8 14231.9 13916.9 45
64.0 8168.4 8211.1 8189.7 0.5
128.0 45424 4876.4 4709.4 7.1
256.0 3058.2 2676.0 2867.1 13.3
512.0 2080.7 21203 2100.5 1.9
1024.0 21825 23145 22485 5.9
2057.1 1797.2 1946.8 1872.0 8.0
41143 13322 1472.9 1402.6 10.0
8228.6 701.0 736.8 718.9 5.0
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Fig.2 Apparent resistivity and phase curves of normal stratum
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Table 2  Fitness of original data and inverted data

FLPAE/(Q » m)

e IR 240%
e SR
1.00 574.2 542.4 5.5
2.00 470.0 460.0 21
4.00 580.5 547.7 5.7
8.00 750.3 708.7 5.5
11.29 768.4 726.8 5.4
16.00 809.3 766.9 5.2
22.43 788.4 749.3 5.0
32.00 686.2 655.8 44
44.86 583.7 562.2 3.7
64.00 454.3 443.4 24
90.00 369.9 366.1 1.0
128.00 288.6 278.7 34
189.50 218.4 2143 19
256.00 184 181.5 14
369.20 152.2 150.3 1.2
512.00 149.6 146.2 2.3
724.50 138.4 135.0 25
1024.00 127.5 1249 21
1440.00 1445 140.5 2.8
2 057.00 157.4 152.9 2.9
2 880.00 162.8 158.5 2.7
4114.00 183.8 178.0 3.2
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Fig.4 Fitness curve of original data and inverted result
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Fig.6 Part rock sample in borehole 2
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Fig.7 Inversion and interpretation map of CSAMT method
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