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Abstract: The initial geostress measurement results up to now in China are reviewed. Three typical results from
the southern mountainous area in Fujian Province, Baka oilfield in Xinjiang autonomous region and No.2 mining
area of Jinchuan nickel mine in Gansu Province are listed. The ratios of the average horizontal geostresses and the
vertical geostresses(RAHVG) varying with depth are plotted in a dispersed point chart following the Hoek-
Brown’s method. The regression curve and the maximum envelope curve as well as the minimum envelope curve
for RAHVG are fitted in the dispersed point chart. Compared with the Hoek-Brown' curve, when the depth is more
than 1 200 m, the RAHVG are greater than that of Hoek and Brown. The maximum envelope curve for China is
almost consistent with that of Hoek and Brown, but the minimum envelope curve for China shows smaller than
Hoek-Brown’s minimum envelope curve. Furthermore, the dispersed point charts are plotted and the same type of
the RAHVG curves is fitted for the rock types of the magmatic rock, sedimentary rock and metamorphic rock
based on the initial geostress measurement results. The regression results of the three different rocks show the
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different properties in RAHVG curves. When the depth is more than 500 m, the RAHVG curve for the
sedimentary rock is approaching to 1.0. For the magmatic rock in China, the values in the RAHVG curve are

bigger than those of the other two types when the depth is less than 500 m, but smaller when the depth is more than

500 m. The measurement geostresses for the metamorphic rock are more dispersed than those for the other two

types of rocks. The fitted regression curves are of importance for the numerical analysis of underground

engineering.
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Fig.1 RAHVG curve and the maximum envelope curve as
well as the minimum envelope curve varying with
depth in China and Hoek-Brown curves
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Table 1 Geostresses measured by hydro-fracturing method
for a highway tunnel design in southern mountainous
area in Fujian Province(magmatic rock)™

HEVR H/m Oh. max/MPa Oh. min/MPa o/MPa
124.00 6.800 4.400 3.350
156.00 7.300 6.100 4.210
188.00 6.000 5.000 5.080
228.00 6.400 5.300 6.160
247.00 6.900 5.700 6.670
285.00 9.300 6.300 7.700
347.00 13.100 8.600 9.370
388.00 13.900 9.200 10.480
411.00 12.900 8.700 11.100
421.00 13.700 9.300 11.410
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Table 2  Results of stress measurement from No.2 hole with fEese
hydro-fracturing in a planned tunnel for diversion of 1/H=X (6)
water from the Yellow River(sedimentary rock)™*”! A
I Him Oh madMPa oh min/MPa a/MPa k=aX +b (7)
85.50 10.000 4500 2.200 A& Rl ) AT 45
98.83 10.200 4500 2.500 a=124.25 8)
116.05 12.800 6.600 3.100 b=0.950 3 (9)
124.49 11.600 5.700 3.300 i
135.31 13.100 5.700 3.600
165.00 15.200 6.800 4.400 k= 12T:|—25 +0.950 3 (10)
170.00 16.500 7.300 4500
292,66 20100 8.800 7500 R (R4 75 V25 AR AT A4 380 o [ - g 7K1 i Y. )
303.12 19.700 8.600 8.100 S E N R E N, HNLSE

R 3 G )X MR A N bRk A )M

Table 3 Geostress measurement results for mining area No.2
of Jinchuan nickel mine (stress releasing method,
metamorphic rock)*!

YR Him Oh, mad MPa Oh. min/MPa o/MPa
580.00 31.180 10.880 13.740
580.00 24.880 12.960 13.590
580.00 28.080 11.590 14.280
580.00 28.440 9.440 13.340
730.00 36.950 13.090 17.550
730.00 37.860 12.220 16.790
730.00 34.680 13.480 17.340
730.00 31.640 11.590 18.680
790.00 40.550 16.750 20.550
790.00 37.260 17.660 18.190
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Table 4 Results of estimated geostresses from fracturing curve
in Baka oilfield(sedimentary rock)

HYE Him Oh. max/MPa Oh. min/MPa o/MPa
1744.20 60.700 37.600 37.700
1777.15 43.700 34.600 39.400
1803.90 61.500 41.000 39.600
1827.40 56.600 35.200 41.200
1828.40 54.600 38.500 40.500
1833.30 52.800 34.400 39.000
1878.20 52.200 32.400 41.500
1889.30 48.400 38.100 41.700
1893.60 85.400 51.200 40.800
1963.60 51.400 42.700 43.800
1976.60 54.600 39.300 44.200
1999.80 50.000 36.700 45.500
2067.45 52.300 40.000 45.500
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Fig.3 RAHVG curves and the maximum envelope curve as
well as the minimum envelope curve of the magmatic
rocks varying with depth in China
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Fig.7 Comparison of RAHVG curves of magmatic, sedimentary
and metamorphic rocks varying with depth in China
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