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- 16
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FLAC3D
1
150km
310m 4800MW
4 4
16.67km 13m 1500—2000m
2525m .
I 0I—I 92% . . 18
2f 15 +700 100m
1100m 29.2MPa ¥ .
1.3 38. O0MPa;
1.2 34.8MPa 22.5°; 1.0
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Y . XY~Z 130m x 130m x 100m.
16650 173316 . Z=60m ( 15 +700 )
(Z =40—60m) 2m.
2
Mohr-Coulomb 20
E 7 c © R,
Y

20
1

Tablel ~Material and mechanics parameters *

E/GPa u ¢/MPa /(%) R, /MPa R,/MPa  5/(kN/m?®)

30.0 0.20 2.0 55.0 2.0 150.0 27.5
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4—06m A
; 10m
3
3
X.Y.Z N n-&
 4). X.Y.Z
(apy) - (a B y) .
n = arctan(cosy/cosa) cosa > 0
n =90° cosa =0 cosy >0 )
n =270° cosaw =0 cosy <0
n = arctan(cosy/cosa) + 180°  cosa < 0

E=7/2-8 )
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5 AB
5 A
( 70°) 52m
34°;
67.5° 55°; N
( 50m ) 22.5° N
( 34° 55°)
B 50m
44° 15° 8°;
25° 22.5° 82° 50m
45° 67.5° 2° 48m
( 44° 45°) 82°

10—12m( )
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3
21
3)
0 (o, - 0,)do
do, = 1 ’ (€))
(o, -0,)ds 0
do, ;(o, -0,)do
0 . (3)
R(I‘
223
R, - /2:(01 +o, + a’z) : )
3\/(0'1_0'2) + (o, —03)" + (05 —0))
2
Table 2 R, and u, under different stress states
R, My
o o, o
o T 0.50 1.67 1
o T 0 0.67 1
o 0 0 0.33 -1
o 0 - 0 0
0 0 -0 -0.33 1
0 - - -0.67 -1
-0.50 - - -1.67 -1
24
« * R, .
R, iR,
RU' R(T
R, (1,73) /1)
ANV 6
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50—56m R,
6 R, 3
Om 50m R, ( -4.2)
; (Z=60m) R,
-1.67 ;

R, -0.67 i
R,

(R, > -1.67) 0.5

; (-1L67T>R, > -4.2)
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Stress Disturbance Characteristics and Law Research of
Surrounding Rock During Tunnel Excavation

ZHU Zeqi'  SHENG Qian'  ZHOU Yonggiang'  LIU Jiguo®  SONG Kanglin®
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese
Academy of Sciences Wuhan 430071 China; 2. China Second Highway Survey Design and Research Institute of
Communications Wuhan 430056 China)

Abstract

Regarding the diversion tunnel of Jinping secondary hydropower station as the research
instance the surrounding rock stress state and variation of principal stress axes were studied in
the advancing process of tunnel face of diversion tunnel. Respectively through the pole diagram
performance of geological data processing method and stress triaxiality of tress state parameter of
fracture mechanics describe the rotation variation of principal stress axes and variation of stress
state. Study shows that as tunnel face advances the reorientation of principal stress axes of
surrounding rock in front of tunnel face has some generality which is that maximum and
minimum principal stress both point to free face with a certain angle and intermediate principal
stress is approximate parallel to free face as well stress state of tunnel surrounding rock is
transformed from triaxial compression to biaxial compression or uniaxial compression. Finally
based on the relation between stress triaxiality and excavation footage and spatial distribution
characteristics of stress triaxiality the stress disturbed zone of surrounding rock during tunnel
excavation is divided into strong stress and weak stress disturbed zones. On this basis authors
analyze stress disturbance characteristics and law of each disturbed zone the related conclusions
and understanding can provide theoretical and engineering significance.

Keywords: diversion tunnel; surrounding rock; excavation disturbance; principal stress axis;

stress triaxiaty



