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Study on Roof Caving Impact Vibration Law and Vibration Velocity Prediction Method of Caving Method Stope
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Abstract: Aiming at the problem that the impact vibration caused by roof caving threatens the stability of stope in caving
mining, a physical simulation experiment was designed based on the mechanism of caving impact vibration and the similarity
law of physical simulation. The relationship between the caving impact vibration velocity and the falling height of the caving
body, the amount of one caving, the porosity of the cushion, the thickness of the cushion and the distance of the measuring
point was systematically studied. The results show that the caving impact vibration velocity is positively correlated with the
falling height of the caving body and the amount of one caving, and negatively correlated with the thickness of the cushion and
the distance of the measuring point. With the increase of the porosity of the cushion, the caving impact vibration velocity
decreases first and then increases. The correlation between the caving impact vibration velocity and each factor from high to low
is the distance of the measuring point, the amount of one caving, the falling height of the caving body, the thickness of the
cushion, and the porosity of the cushion. Based on the test results and the calculation method of blasting vibration velocity. an
empirical formula for calculating the caving impact vibration velocity was constructed and applied to the west No.2 mining area
of Jinchuan Longshou Mine. The maximum vibration velocities of roof caving at 1 595 m, 1 554 m and 1 494 m are 6.4 cm/s,
3.7 cm/s and 3.0 cm/s, respectively. The maximum vibration velocities measured in the field are 1.21 ¢cm/s, 0.26 cm/s and
0.09 cm/s, respectively, which verifies the reliability of the measurement method. The research results can provide theoretical
basis and practical guidance for the prevention and control of roof caving impact disasters in underground mines.
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Fig.1 Model and test principle
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Table 1 Test schemes design
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% 5 B /em kg

T-1 5 47.0 20 5.9

1-2 5 48.5 20 5.9

I-3 5 50.0 20 5.9

1 14 5 51.5 20 5.9

1-5 5 52.5 20 5.9

1-6 5 54.0 20 5.9

1-7 5 55.5 20 5.9

T 5T 50.0 20 5.9

-2 5 50.0 20 11.8

Il -3 5 50.0 20 17.7

I-4 5 50.0 20 23.6

-5 5 50.0 20 29.5

(c) RBEHE
we e wg Ul REE SR
¥ B % 0
£ 4ii 5 JERE/cm 1y B em kg

m-1 5 50.0 20 5.9

-2 5 50.0 25 5.9

I -3 5 50.0 30 5.9
-4 5 50.0 35 5.9

-5 5 50.0 40 5.9

"""""""""" N1 0 500 20 T sy

V-2 1 50.0 20 5.9

V-3 2 50.0 20 5.9

V-4 3 50.0 20 5.9

V-5 4 50.0 20 5.9

I\ V-6 5 50.0 20 5.9
V-7 6 50.0 20 5.9

V-8 7 50.0 20 5.9

V-9 8 50.0 20 5.9

V-10 9 50.0 20 5.9

V-11 10 50.0 20 5.9
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Fig.2 Variation curves of impact vibration velocity with various influencing factors
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Table 2 Correlation coefficients of various influencing factors
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Fig.3 The dual-level mining scheme in west No.2 mining area
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