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Abstract : The stability of rock mass is a serious safety problem in the process of deep rock
and mining, and dynamic disturbance is an important factor affecting the stability of rock
mass. The deep rock (granite) of Shuangjiangkou Hydropower Station is taken as the re-
search object. The uniaxial compression test of granite under dynamic and static combined
loading is carried out in the laboratory, and the particle size, fractal dimension and

damage evolution of the rock are analyzed. The results are as follows: (1) with the in-
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crease of the amplitude of disturbance stress, the distribution of rock debris tends to be

more uniform. (2) The particle size distribution of rock debris under disturbance load

meets the fractal law, and the fractal dimension can be used to characterize the degree of

rock fragmentation. The fractal dimension F has a good linear relationship with the disturb-

ance amplitude Ao, that is, with the increase of disturbance amplitude, the fractal dimen-

sion increases and the degree of fragmentation deepens. (3) Under the disturbance load,

the damage variable has a trend of increasing-stationary-increasing, and the disturbance

amplitude Ao has a significant influence on the number of cycles and damage change rate

of the stationary section of rock.

key words; granite ; cyclic disturbance ; stress amplitude ; fractal dimension ; damage evolu-

tion
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Table 1 Static parameters of rock
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Fig.2 Uniaxial compression stress-strain curve
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Fig.3 Diagram of loading process of cyclic disturbance load
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Table 2 Cyclic Dynamic Disturbance Test Scheme
HHEG 0./MPa BRI/ % o, /MPa TR AW/ %  o,/MPa SERIR /% WR{E/MPa

Gra60% -1 96.904 66.90 76.904 53.10 86.904 60 20
Gra60% -2 101.904 70.36 71.904 49. 64 86.904 60 30
Gra60% -3 106. 904 73.81 66.904 46.19 86.904 60 40
Gra70% -1 111.388 76.90 91.388 63.10 101. 388 70 20
Gra70% -2 116.388 80.36 86.388 59.64 101.388 70 30
Gra70% -3 121.388 83.81 81.388 56.19 101.388 70 40
Gra80% -1 125.872 86.90 105.872 73.10 115.872 80 20
Gra80% -2 130. 872 90. 36 100. 872 69. 64 115.872 80 30
Gra80% -3 135.872 93.81 95.872 66. 19 115.872 80 40
2 R R 5 R4 0 A, K R S R AR 43R 0. 05 ~ 1 mm
1~5mm.5 ~10 mm 10 ~ 15 mm.15 ~20 mm,
2.1 WREAERGSS 20 ~25 mm 25 ~30 mm 30 ~35 mm .35 ~40 mm

XEWEREJG B AR 0. 05 ~ 45 mm BISRHE 40 ~45 mm N, IFFREEA TR AL 1R 43558

49



55 36 545 3 ] AR E AR (A RBHERRD 2022 4 6 J

TR F LR A5 i AL AL N oA A e 0t AR R ORI 2, AN 4 R
TR SR, AR A TE AR PSR E T

—
[
(=]
—
(=
(=3
—_
(=
(=]

[ —=—40 MPa
30 MPa
—a—20 MPa

x®
(=
[~
(=
T
x
[=)

D
[«
[oN)
(=
T
D
(=)

[\]
(=]

ANFRKARMTE T EME S’/ %
. g 3

ANTFRRRNTH T R E S S=/%
I~

(]
(=)

0 J| 1 1 1 1 1 1 1 1 1 ] 0 1 1 ]
-5 0 510 1520 2530354045 50 5 0 5 10 1520 2530 3540 45 50 55 0 5 10 1520 2530354045 50
i f2/mm i fE/mm BifE/mm
(2)60% (b)70% (©)80%

B4 FREMLNEET B FRIRED #h £

Fig.4 Particle gradation curve under different disturbance amplitude
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Table 3 Inhomogeneous coefficient and curvature coefficient of particle gradation

Py e Grab0% -1 Gra60% -2 Gra60% -3 Gra70%-1 Gra70% -2 Gra70% -3 Gra80% -1 Gra80% -2 Gra80% -3
C, 29.57 23.89 23.17 21.14 20.57 19.18 18.80 18.38 17.36
C, 4.45 3.82 3.22 2.94 2.78 2.69 1.53 1.92 1.84
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Table 4 Statistics of granite debris parameters
HHE YR F X RE R
Gra60% -1 1.525 4 0.874 6
Gra60% -2 1.701 8 0.904 3
Gra60% -3 2.0263 0.9459
Gra70% -1 1.943 1 0.940 1
Gra70% -2 2.1659 0.8549
Gra70% -3 2.244 8 0.904 5
Gra80% -1 2.207 7 0.968 2
Gra80% -2 2.3825 0.9615
Gra80% -3 2.4615 0.909 9
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Table 5 Damage change rate

SRR Grab0% -1 Gra60% -2 Grab0% -3 Gra70% -1 Gra70% -2 Gra70% -3 Gra80% -1 Gra80% -2 Gra80% -3
s # %107 0.28 0.56 0.76 0.46 0.62 0.81 0.89 1.34 5.5
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