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Application of In-Situ Stress Measurement Technology of
Ultra Deep Survey Borehole ASR Method
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China Railway Eryuan Engineering Group Co., Ltd., Chengdu 610031, China

Abstract: Baolingshan tunnel is a key and difficult control engineering in the first section of a certain
railway. The depth of survey Borehole DZ — 06 is 2 118.00 m, which is the deepest survey borehole in
this railway. Appropriate cores were selected at the depths of 2 072.53 m and 2 084.27 m, and in-situ
stress test was carried out by anelastic strain recovery method(ASR). The results show that in the depth
range of 2 072.53 — 2 084.27 m, the average values of the maximum principal stress, intermediate
principal stress and minimum principal stress obtained from the two measuring points of ASR method

are 59.70, 54.03 and 30.74 MPa respectively. The maximum principal stress is nearly horizontal and the
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direction is close to SN direction, indicating that the area is dominated by horizontal tectonic stress. The

average value of the maximum principal stress test result of ASR method is in good agreement with the

regression value from the hydraulic fracturing method test, the consistency of the minimum principal

stress test value and the regression value of the hydraulic fracturing method test result is in a reasonable

range, and the horizontal principal stress direction test results from the two methods are basically

consistent.

Key words: railway tunnel; survey boreholes; in situ stress; ASR method; hydraulic fracturing

measurement
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Fig.4 Regional geological structure of Baolingshan tunnel project site
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Table 1 Calculation results of principal stress at different measuring points of Borehole DZ — 06 in Baolingshan tunnel with ASR method
" T i f4/ ESE SN ISE U8 KPR
MPa (@) Q) RT3/ MPa FE RT3/ MPa Rz 37545/ ¢
o1 58.65 10.4 3.6
BLS-01 2 072.53 o2 53.87 80.8 48.7 58.65 25.97 10.4
03 25.97 85.2 42.1
o1 60.75 22.9 5.8
BLS-02 2 084.27 o2 54.18 88.5 71.5 60.75 35.51 22.9
o3 35.51 112.8 18.5
F2 ERIEE DZ-06 FLAKEBZE N S5 R
Table 2 In-situ stress test results of Borehole DZ - 06 in Baolingshan tunnel with hydraulic fracturing method
M. 71/ MPa
W /m
bH po P Pr Ds N on on oy
1052.00 10.52 7.52 37.04 25.47 23.92 11.57 38.78 23.92 27.35
1 282.50 12.83 9.83 35.26 22.09 24.34 13.17 41.09 24.34 33.35
1 470.00 14.70 11.70 - 27.31 24.26 - 33.78 24.26 38.22
1775.00 17.75 14.75 - 29.30 30.22 — 46.62 30.22 46.15
1 891.00 18.91 15.90 38.50 35.30 34.50 3.17 52.40 34.50 49.17
2 032.00 20.32 17.32 40.23 31.74 34.04 8.49 53.06 34.04 52.83
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