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Tab.1 The computing results of crustal stress in different depth below Neixiang area
Hi )i 3 /Pa
IR/ km
Sii Sy, Sss Si1-Sa St Sis Sys
0.25 —1.64E+07 4.67E+06 —6.40E+06 —2.11E+07 —3.55E+05 —1.62E+04 —6.57E+03
0.75 —2.27TE+07  3.46E+05 —1.92E+07 —2.31E+07 —3.89E+05 —4.41E+04 —1.45E+04
1.5 —3.11E+07 —5.91E+06 —3.84E+07 —2.52E+07 —4.25E+05 —9.15E+04 —3.16E+04
2.5 —6.63E+07 —1.20E+07 —6.51E+07 —5.43E+07 —9.22E+05 —1.76E+05 —6.04E+04
4.0 —8.43E+07 —2.52E+07 —1.07E+08 —5.92E+07 —1.02E+06 —3.19E+05 —1.10E+05
6.5 —1.07E+08 —4.23E+07 —1.77E4+08 —6.47E+07 —1.16E+06 —4.,47E+05 —1.53E+05
9.5 —1.27E+08 —5.66E+07 —2.61E4+08 —7.06E+07 —1.34E+06 —4.16E+05 —1.37E-+05
12.5 —2.45E4+08 —2.23E+08 —3.45E+08 —2.22E+07 —4.66E+05 —2.76E+05 —8.57E+04
15.5 —3.62E+08 —3.47E+08 —4.30E+08 —1.46E+07 —1.61E+03 —8.54E+02 1. 96E+02
18.5 —4.79E+08 —4.72E+08 —5.13E+08 —7.11E+06 —1.91E+05 —2.95E+04 —7.30E+03
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Fig. 5

Relation diagram of the crustal stresses below Neixiang and the depth
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Tab.2 The computing results of crustal stress in different depth below Zhaochuan area
I — ‘ ‘ L ‘ ‘
S S, Si Sii-Sa Si S Su
0.25  —2.06E+07 6.41E+06 —6.45E+06 —2.70E+07 —2.75E+05 —2.10E+04 —4.14E+04
75 —2.82E+07 1.16E+06 —1.94E+07 —2.94E+07 —3.41E+05 —4.08E+04 —1.15E+05
1.5 —3.83E+07 —6.50E+06 —3.88E+07 —3.18E+07 —4.31E+05 —7.62E+04 —2.28E+05
2.5 —4.92E+07 —1.48E+07 —6.48E+07 —3.44E+07 —5.50E+05 —1.12E+05 —3.64E+05
4.0 —6.31E4+07 —2.61E+07 —1.04E+08 —3.69E+07 —7.15E+05 —1.69E+05 —5.46E+05
6.5 —1.11E+08 —4.28E+07 —1.72E+08 —6.83E+07 —1.73E+06 —2.90E+05 —9.13E+05
9.5 —1.33E+08 —6.07E+07 —2.56E+08 —7.20E+07 —2.41E+06 —4.18E+05 —1.34E+06
12.5  —2.46E+08 —2.24E+08 —3.41E+08 —2.18E+07 —8.98E+05 —3.99E+05 —1.34E+06
15.5  —3.61E+08 —3.47E+08 —4.25E+08 —1.37E+07 —6.48E+05 —2.87E+05 —9.68E+05
18.5  —4.77E+08 —4.70E+08 —5.09E+08 —6.58E+06 —3.46E+05 —1.09E+05 —3.68E+05
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Relation diagram of the crustal stresses below Zhaochuan and the depth
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3 the computing results of crustal stress in different depth below F

(0) BIN S HHERR

1k MR Sy /Pa
S Ssz Sss S-S S, Si; Sy
0.25 —1.60E+07 4.17E+06 —6.76E4+06 —2.01E+07 4.03E+05 1. 12E+06 3. 20E+05
0.75 —2.36E4+07 1.73E4+06 —1.93E+07 —2.53E+07 2.63E+04 2. 43E+06 6.31E+05
1.5 —3.26E4+07 —6.14E+06 —4.13E+07 —2.65E+07 —3.74E+05 8.69E+06 1.59E+06
2.5 —5.73E4+07 —1.53E+07 —8.41E+07 —4.20E+07 —3.36E+05 1.43E+07 2.96E+06
4.0 —7.54E+07 —3.04E+07 —1.32E+08 —4.49E+07 —3.28E+05 —3.05E+05 2.31E+06
6.5 —1.08E4+08 —4.35E+07 —1.86E+08 —6.41E+07 —9.67E+05 —5.12E406 3. 67E+04
9.5 —1.28E+08 —5.70E4+07 —2.64E4+08 —7.07E+07 —1.69E+06 1.63E405 —2.75E+05
12.5 —2.48E+08 —2.27E+08 —3.50E+08 —2.14E+07 —4.32E+05 —8.64E+05 —4.80E+05
15.5 —3.65E4+08 —3.51E+08 —4.34E+08 —1.37E+07 —3.34E+05 —5.15E4+05 —4.85E+05
18.5 —4.83E4+08 —4.76E+08 —5.18E+08 —6.51E+06 —1.56E+05 —3.18E+05 —1.47E+05
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Fig. 7 Relation diagram of crustal stress below Point F and the depth
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Tab. 4 The computing results of crustal stress of each point on the line of AH in the depth of 750 m

WL (i H Sg /Pa
Su Sz Sss S -Sa S Sis Sas
A —2.89E4+07 4.45E+06 —2.19E+07 —3.33E+07 —1.16E+05 —1.10E+04 —6.36E+04
B —3.00E4+07 7.42E+05 —2.20E+07 —3.08E+07 —7.59E+05 —5.40E+04 —2.94E+05
C —3.02E+07 —1.13E+06 —2.14E+07 —2.91E+07 —8.65E+05 6.38E+05 2. 79E+06
D —2.67E+07 3.47E+06 —2.16E+07 —3.02E+07 —1.81E+05 2.60E+04 —5.31E405
E —2.61E+07 1.45E+06 —2.23E+07 —2.75E+07 —6.42E+05 1.49E+05 —1.86E406
F —2.36E+07 1.73E+06 —1.93E+07 —2.53E+07 2.63E+04 2.43E+06 6.31E+05
G —2.24E+07 6.20E+05 —1.92E+07 —2.30E+07 —5.09E+05 —8.14E+04 —3.41E+04
H —2.30E+07 7.61E4+05 —1.92E4+07 —2.38E+07 —1.67E+05 2.09E+03 8. 47E+02
F5 L5kmRL AHZELZERESMEAHELER
Tab.5 The computing results of crustal stress of each point on the line of AH in the depth of 1.5 km
W 415 L
Su Sy, Sas S11 =Sy S Sis S
A —3.87E+07 —2.31E+06 —4.38E+07 —3.64E+07 —1.26E+05 —2.73E+04 —1.40E+05
B —3.97E+07 —5.88E+06 —4.39E+07 —3.39E+07 —7.77E+05 —1.05E+05 —5.55E+05
C —3.96E+07 —7.95E+06 —4.19E+07 —3.17E+07 —1.05E+06 1.21E+06 5.01E+06
D —3.75E+07 —4.76E+06 —4.31E+07 —3.27E+07 —2.20E+05 1.04E+04 —2.76E405
E —3.69E+07 —6.65E+06 —4.41E+07 —3.02E+07 —7.36E+05 1.92E+05 —2.65E+06
F —3.26E+07 —6.14E+06 —4.13E4+07 —2.65E+07 —3.74E+05 8.69E+06 1. 59E406
G —3.08E+07 —5.63E+06 —3.84E+07 —2.52E+07 —5.66E+05 —1.57E+05 —6.61E+04
H —3.15E+07 —5.46E+06 —3.84E+07 —2.60E+07 —1.83E+05 4.09E+03 1.83E+03
F6 9.5kmiRM AHEL EESMEATHEER
Tab. 6 The computing results of crustal stress of each point on the line of AH in the depth of 9.5 km
U : l’@‘@jfl/Pa :
S Sqs Sas S11-Sa Siz Sz Sos
A —1.33E+08 —5.34E+07 —2.76E+08 —8.00E+07 —1.07E+05 —8.27E+04 —3.97E-+05
B —1.33E+08 —5.21E+07 —2.76E+08 —8.07E+07 —4.11E+05 —1.70E+05 —7.68E-+05
C —1.31E4+08 —5.56E+07 —2.65E+08 —7.52E+07 —1.45E+06 —1.17E+06 —2.65E+06
D —1.31E4+08 —5.55E+07 —2.69E+08 —7.53E+07 —8.48E+05 3.90E+04 —2.13E406
E —1.30E+08 —5.29E+07 —2.67E+08 —7.68E+07 —2.67E+06 1.13E+06 —1.08E+06
F —1.28E+08 —5.70E+07 —2.64E+08 —7.07E+07 —1.69E+06 1.63E+05 —2.75E405
G —1.28E+08 —5.33E+07 —2.66E+08 —7.49E+07 —1.96E+06 —5.94E+04 6. 01E+05
H —1.28E+08 —5.54E+07 —2.61E+08 —7.24E+07 —5.14E+05 1.45E+04 8.99E+03
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Derivation of the initial crustal stress field in
the Danjiangkou Reservoir Area

XIE Xiang-dong', XU Li-hua®, LI Yan-qing®

(1. School of Civil Engineering and Architecture, Hubei University of Arts and Science. Xiangfan 441053, China;

2. School of Civil Engineering, Wuhan University, Wuhan 430072, China;
3. The Yangtze River Survey Planning and design institute Co. ,L.td, Wuhan 430010, China)

Abstract ; According to the geological background of the Danjiangkou reservoir, the computation model was firstly developed con-

sidering the changes in depth of fracture zones and the mechanical properties of the rock. The initial crustal stress field of the res-

ervoir area was derived, which suggests that: 1) The critical stress depth of the reservoir area is roughly 1 km; 2) Above depth

of 750m, the horizontal principal stresses in X axis direction are compressive and increases from 13 MPa to 23 MPa along the

depth; and the principal tensile stress in Y axis direction reduces from 12 MPa to 0 along the depth. Below the depth of 750m,

the three principal compressive stresses increase along the depth; 3) Above the depth of 10 km, the difference of the two horizon-

tal principal stresses increases linearly along the depth. However, it reduces suddenly at the depth of about 10 km and disappears

below the depth of 20 km, where the rock is under the hydrostatic stress state.

Key words: initial crustal stress field; geological structure; dif ference of horizontal principal stress; critical depth
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