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Abstract: Hydraulic fracturing is an efficient method for determining the stress field and is suitable at the early
stages of projects when no underground access exists. Wanfu coal mine is located in the southwest of Shandong
Province, China, which is prepared to construct with great annual coal capacity. The overburden soil layer is the
alluvium of the Yellow River with the thickness of over 700 m. The depth of coal deposit is about 1 004.12 m.
Determination of both the orientation and magnitude of in-situ stresses at great depth is quite difficult, so some
new stress measurement techniques are employed. In the exploration area, a total of 37 hydrofracturing tests in 7
vertical exploration boreholes drilled from the ground surface are carried out. The results suggest that the
maximum horizontal stress is dominantly oriented NEE-SWW. This stress direction is also in agreement with the
direction derived from the focal mechanism in the area. At the same time, the maximum horizontal stress
orientations are closely consistent with those in the general contemporary stress field in southwest of Shandong
Province. The ratio of maximum horizontal principal stress to vertical principal stress is 1.44 - 3.22 with the
average of 1.97 in 37 measuring points. It is shown that the prevailing stress field in Wanfu coal mine is controlled
by the tectonic horizontal stress. Based on the geological conditions and rock mass properties, a 3D mechanical
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model is established and a regressive method for obtaining regional stress from limited stress data by using a 3D
finite element method is proposed. According to the spatial distribution of the stress filed, the curves of principal
stress for coal roof are plotted; and some adverse geological phenomena are discussed.

Key words: rock mechanics; hydraulic fracturing method; in-situ stress measurement; regression of stress by finite

element method(FEM)
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Fig.1 A schematic view of a hydraulic fracturing system
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Table 1 In-situ stress measuring boreholes and distribution of the testing points
N W AR EEIm
Hiflgn's  AALEEm B ERE M BEATIGR B /m s
s 1 Wri 2 MR 3 Wi 4 MWri 5 Mri6
W-6 1118.26 652.15 1028.78 6 890.53 95872 101139 104627 1063.12 1104.90
W -13 1 086.41 712.60 1013.55 6 890.34 97564 102514 105640 107460 1079.30
W - 15 1110.90 750.00 1033.34 5 791.00 859.00 910.00 1012.00 1 063.00 -
W - 20 1133.98 720.90 1045.57 5 799.63 900.43 988.63 1026.43 1052.65 -
W -24 1134.24 741.70 1022.21 4 87469 101141 1027.87 1080.41 - -
W - 28 1086.73 774.41 826.60 5 813.80 843.81 861.46 879.26 892.24 -
W - 29 1099.64 72417 1058.81 6 855.22 894.08 91323 1042.04 106834 109548
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Table 2 Results of in-situ stress measurement using hydraulic fracturing technique in Wanfu exploration area
R HIMPa TN JIEIMPa
BifLg = T EL R BE/m WETTALIC)
Py P, P P, T oy o, o,

W-6-1 890.69~891.69 27.55 21.74 20.40 8.91 5.81 30.55 20.40 18.64 NE65.3
W-6-2 959.85~960.85 25.23 25.02 24.38 9.60 0.21 38.52 24.38 20.46 -
W-6-3  1010.80~1011.80 26.29 26.07 24.91 10.11 0.22 38.55 24.91 21.81 -
W-6-4  104565~1046.65  28.61 25.33 24.28 10.46 3.28 37.05 24.28 22.74 NE78.7
W-6-5  1062.48~1063.48  30.62 27.87 26.60 10.63 2.75 41.30 26.60 23.19 -
W-6-6  110440~110540  33.27 29.47 27.67 11.05 3.80 42.49 27.67 24.30 NE62.9
wW-13-1 889.84~890.84 26.93 24.92 23.55 8.90 2.01 36.83 23.55 18.47 NE76.8
W-13-2 975.14~976.14 28.09 25.97 24.18 9.76 2.12 36.81 24.18 20.75 -
W-13-3  1024.64~102564  28.62 26.82 24.50 10.25 1.80 36.43 24.50 22.05 NE63.4
W-13-4  105590~1056.90  33.17 27.67 25.55 10.56 5.50 38.42 25.55 22.87 -
W-13-5 107410~107510 3243 25.66 24.50 10.75 6.77 37.09 24.50 23.37 -
W-13-6  1079.10~1080.10  35.17 30.60 25.98 10.80 457 36.54 25.98 23.50 NE68.5
W-15-1 790.50~791.50 33.00 28.40 21.60 7.91 4.60 28.49 21.60 15.75 NE46.1
W-15-2 858.50~859.50 40.90 35.30 26.00 8.59 5.60 34.11 26.00 17.55 NE44.7
W-15-3 909.50~910.50 41.50 37.60 26.50 9.10 3.90 32.80 26.50 18.90 -
W-15-4  1011.50~1012.50  42.80 39.10 27.60 10.12 3.70 33.58 27.60 21.86 -
W-15-5  1062.50~106350  38.40 36.20 29.00 10.63 2.20 40.17 29.00 22.95 NE52.4
W-20-1 799.13~800.13 40.80 38.30 32.80 8.00 2.50 52.10 32.80 16.16 NE36.0
W-20-2 899.93~900.93 43.70 37.60 34.30 9.00 6.10 56.30 34.30 18.81 -
W-20-3 988.13~989.13 43.10 37.70 35.20 9.89 5.40 58.01 35.20 21.16 -
W-20-4 102593~102693  42.70 33.80 32.70 10.26 8.90 54.04 32.70 22.14 NE39.2
W-20-5 1052.15~1053.15  40.90 35.70 33.90 10.53 5.20 55.47 33.90 22.85 NE43.6
W-24-1 874.19~875.19 36.20 31.80 29.10 8.75 4.40 46.75 29.10 18.08 NE45.5
W-24-2  1011.19~1012.19 35.60 30.10 28.70 10.12 5.50 45.88 28.70 21.70 -
W-24-3 1027.37~102837  37.20 30.70 29.70 10.28 6.50 48.12 29.70 22.12 NE67.9
W-24-4  1079.91~1080.91  30.40 26.80 24.80 10.80 3.60 36.80 24.80 23.50 NE52.8
wW-28-1 813.30~814.30 29.62 26.92 20.47 8.14 2.70 26.35 20.47 16.53 NE98.1
W-28-2 843.31~844.31 31.94 30.38 26.89 8.44 1.56 41.85 26.89 17.32 NE110.6
W-28-3 860.96~861.96 35.95 30.25 26.63 8.61 5.70 41.03 26.63 17.77 -

W -28-4 878.76~879.76 37.89 35.17 28.05 8.79 2.72 40.19 28.05 18.25 -
W-28-5 891.74~892.74 45.78 37.63 30.51 8.93 8.15 44.97 30.51 18.59 NE92.5
W-29-1 890.69~891.69 24.97 22.10 20.34 8.55 2.87 30.37 20.34 18.57 NE38.5
W-29-2 959.85~960.85 28.10 26.88 21.74 8.94 1.22 29.40 21.74 20.39 -
W-29-3  1010.80~1011.80 28.32 26.05 23.65 9.13 2.27 35.77 23.65 21.74 -
W-29-4  104565~1046.65  27.84 26.40 24.85 10.42 1.44 37.73 24.85 22.67 NE32.6
W-29-5 1062.48~1063.48  29.76 28.56 21.72 10.68 1.20 43.92 21.72 23.12 -
W-29-6  110440~110540  37.29 32.75 29.99 10.95 4.54 46.27 29.99 24.23 NE39.0
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ENTy, o NEHENT.
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Fig.3 Finite element geological model of exploration area
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Table 3  Physico-mechanical parameters of rock mass

FEA B

HPEA E/GPa THIALE FE/KN « m %)

e RS 85 0.22 27
LAGES 80 0.24 26
FIRF 50 0.29 25
F-&R 45 0.31 25
To&R 60 0.25 25
W7z 10 0.32 21
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