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Application of cross-hole sonic computer tomography
to detection of spherically weathered granite
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Abstract Spherically weathered granite(commonly known as the““boulder”?) is the remnant of a granite body
which has been unevenly weathered. Their existence poses a serious operational risk to the subway shield tunnel
construction efficient and accurate detection of boulder has been a difficult problem in geotechnical investigation
for subway shield tunnel. Using self-determined sparker and geology expert analysis method sonic wave is created
and received in the drills around the detection region. By the difference of longitudinal wave’ speed in the boulder
and other geological body first arrival time is recorded and explained and a 3D velocity field of sonic wave is
produced by an inversion algorithm which can describe the geological structure of the detection region. Taking the
boulders survey of a certain subway as an example validity and reliability of this method is verified. The results
demonstrate that the cross-hole sonic computer tomography is a very effective technique for““boulder””detection
and mapping. Thus sonic computer tomography can successfully detect similar geological investigation problems
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and provide scientific basis for the follow-up construction.

Key words engineering geology sonic computer tomography cross-hole spherically weathered granite subway
engineering investigation
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Table 1 Reference indexes for classification of rock
weathering degree
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Fig.1 Meshes of detection area
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Fig.5 Process of inversion
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Fig.4 Computer tomography system and working method
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Table 2 Depth of drilling
/m /m
1* 23 6" 18
2* 23 7* 23
3* 23 8* 23
4* 22 9* 19
5* 23
3
Table 3 Information of detection sections
/m Im
1# 2 23 13 13.15
3* 2* 23 13 12.25
4* 5* 22 13 11.40
6" 5* 185 13 10.20 (b)
8" 7* 23 13 15.00 8

9 g 185 9 8.70 Fig.8 Sections and geological informations
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Fig.9 3D contour map of wave velocity
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Table 4 Information of anomaly area of wave velocity in all sections
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Fig.10 Core graph of drilling
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