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Fig.1 Spherical shell model of the earth
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Table 1 Values of different parameters for isotropic rocks

in the spherical shell model of the earth”

$ | S, | of (10°C) | EIGPa | R/10%km | y/ (MPa/m)

1 2.4 760 3.47 0.052

2 1.9 700 3.87 0.048

. 3 1.6 610 4.37 0.045
Hufi

4 1.35 520 4.87 0.043

5 1.25 360 5.37 0.040

6 1.2 200 5.958 0.037

7 0.77 20 6.335 0.027

8 0 30 6.34 0.027

|19 2.2 40 6.346 0.027
Mo

10 1.5 45 6.352 0.027

11 0.9 50 6.358 0.027

12 0.6 50 6.364 0.027
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Fig.2 Values of k varying with the buried depth for different

elastic moduli
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Fig.3 Pressures varying with time at a depth of 25.9 m in a

horizontal borehole
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Table 2 Measured in—situ stresses along a horizontal

borehole
W T o o oy
/II;}E /MPa /MPa /MPa /MPa SHOTH
25.9 5.85 1542 | 11.40 | 11.41 | NW250°
29.90 8.77 16.26 | 11.03 | 11.41 | NW230°
33.90 7.10 15.71 11.41 11.41 | NW240°

W FECH R P B26 kN/m?, TR

®3 HEFLHM AR

Table 3 Measured in—situ stresses along a vertical borehole

HYR/m | E x/MPa |T /MPa| 0u/MPa | o/MPa |a/MPa|SH J5'[7]

4439 | 38.53 391 | 348 246 | 11.54 =

4459 | 30.15 3.04 | 791 6.27 | 11.59 =

4479 | 37.92 1.38 | 20.48 | 11.78 | 11.65 =

449.9 | 58.68 398 | 2498 | 12.87 | 11.70 =

4519 | 4295 7.03 | 22.75 | 12.02 | 11.75 =

453.9 | 55.07 9.01 | 13.63 | 8.93 | 11.80 =

4559 | 64.45 4.68 | 19.21 | 10.31 | 11.85 =

4579 | 5252 | 2.05 | 16.27 | 8.81 | 11.91 =

459.9 | 43.21 246 | 16.87 | 9.08 | 11.96

4619 | 46.12 | 279 | 17.71 | 9.22 | 12.01 =

463.9 | 51.59 5.10 | 17.90 | 9.45 | 12.06 =

465.9 49.9 3.52 | 1811 | 9.77 | 12.11 | NW69°

4679 | 33772 | 470 | 18.08 | 9.67 | 12.17 =

469.9 | 4394 | 2.03 | 19.34 | 10.07 | 12.22 =

4719 | 53.43 0.87 | 19.90 | 11.58 | 12.27 =

4739 | 4932 | 494 | 22.85 | 12.11 | 12.32 =

4759 | 5546 | 556 | 20.76 | 11.67 | 12.37 | NW65°

4779 | 62.55 2.89 | 21.29 | 11.15 | 12.43 | NW68°

479.9 | 64.48 6.30 | 22.62 | 12.44 | 12.48 | NW66°

4819 | 6640 | 6.55 | 25.39 | 13.73 | 12.53 | NW67°
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Fig.4 Variation of in—situ stresses vs. buried depth of test

boreholes
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Table 4 Comparison between measured and calculated geostress data for measuring points in the Meihuashan tunnel

o) L | bR S 3 ;3 (/M Pa Ikl Jrik2 AHXF R 22/ (%)
/m /GPa ot ov o o o o o Jrik1 T2
1 457.9 52.52 16.27 11.91 8.81 22.35 10.09 19.61 10.60 32.54 20.48
2 459.9 43.21 16.87 11.96 9.08 19.13 9.03 = = 10.42 =
3 461.9 46.12 17.71 12.01 9.22 20.18 9.40 17.71 9.86 11.50 1.52
4 463.9 51.59 17.90 12.06 9.45 22.15 10.06 19.43 10.56 20.19 9.25
5 465.9 49.9 18.11 12.11 9.77 21.59 9.89 18.95 10.38 15.41 5.00
6 467.9 33.72 18.08 12.17 9.67 15.93 8.01 13.98 8.41 13.04 20.43
7 469.9 43.94 19.34 12.22 10.07 19.57 9.24 17.18 9.70 0.75 9.52
8 471.9 53.43 19.90 12.27 11.58 22.96 10.38 20.15 10.90 9.44 0.50
9 473.9 49.32 22.85 12.32 12.11 21.55 9.92 18.92 10.41 8.26 16.50
10 475.9 55.46 20.76 12.37 11.67 23.77 10.67 = = 9.40 =
11 477.9 62.55 21.29 12.43 11.15 26.33 11.54 23.11 12.11 19.62 8.56
12 479.9 64.48 22.62 12.48 12.44 27.06 11.79 23.75 12.38 14.34 3.75
13 481.9 66.40 25.39 12.53 13.73 27.79 12.05 24.39 12.65 4.94 4.81

TE (DR 1051 25 IR ER(22) B @3) I T BT SE AL, T IR AHR R ZE LRGSO T 5 K e/ MRS R ).

|| - ||
Bl
K, ||| Fom 2154k

x100% (24)
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Fig.5 Relationship of measured and calculated geostress data
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Estimation Method for Geostress Based on a Modified Shoerey Model

PEI Qitao' DING Xiuli' HUANG Shuling' ZHANG Yuting' LUO Chaowen’

(1 Key Laboratory of Geotechnical Mechanics and Engineering of Ministry of Water Resources, Yangtze River Scientific Research
Institute, Wuhan 430010; 2 State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil
Mechanics, Chinese Academy of Sciences, Wuhan 430071)

Abstract Geostress is one of the basic loads of underground works, and the vertical stress of a rock mass can be
calculated using the overburden pressure while the horizontal stress is difficult to determine. The elasto—static ther-
mal stress model established by Shoerey is widely accepted, but the model does not take the tectonic movement in-
duced by regional differences into consideration, and the distribution rules of the horizontal maximum principal
stress and minimum principal stress haven’t been obtained. In this paper, Shoerey’s model is modified by introduc-
ing the correction factors of regional tectonic stress based on elasticity theory, and an estimation method for horizon-
tal stress in an elastic rock mass is proposed. An in—situ stress and rock mass modulus measurement are carried out
for the Meihuashan tunnel, and a comparison between the calculated results and the measured geostress data are
conducted. The results show that the prediction error caused by the local geological structure and rock mass homoge-
neousness is small and within the allowed scope, meeting the precision requirements for engineering.

Keywords Railway Tunnel; Underground works; Geostress; Elastic stratum; Sheory’s model; Estimation method
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