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Fig.1 Schematic diagram of experimental model
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Fig. 2 Relationship between loading distance and confining pressure of loading bolt

250 [
200 [

197.0m/s’

-100 [
-150
200 [
2250

H sl BB

Zia BB

2.85ms

3
3

2.15ms
I 1A)/0.01ms

(a) 1.528]

300 5
241.6m/s

200

100

ho

TG S A (mes™)

400
-100

=200

I
I
| .
E i
: HH el i u
1.22ms g

i s BB

3.78ms

LIF 3

-300
5[] 0.01/ms

(b) 4.586)

Pl 3 AN [ ok 20 T I T e % e 3 22 {2

Fig. 3 Vertical acceleration difference curves of working

blocks under different impact loads
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Fig. 4 Variation curves of vertical acceleration and acceleration difference under different confining pressures
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Fig. 5 Relation curve of vertical acceleration difference peak value and confining pressure
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Experimental study of anomalously low friction effect of block
rock mass subjected to weak confining pressure and
strong vertical impact disturbance

LI Li-ping', JU Xiang-yu', PAN Yi-shan®, WANG Lin*, TAI Ying-lou'
(1. School of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, China; 2. School of Physics, Liaoning
University, Shenyang 123000, China; 3. School of Transportation and Engineering, Dalian Maritime University, Dalian 116000, China)

Abstract: With the increase of mining depth, the structure of deep rock mass tends to be broken.
When the rock mass under mining near the working face is subjected to weak confining pressure, and
when the impact load is strongly disturbance, it is easy to induce anomalously low friction type rock
burst. In this paper, self-developed anomalously low friction simulation experimental device of weak
confining block rock mass is used to simulate the broken rock mass near deep working face by using
five superimposed granite blocks. The weak confining pressure is applied on the block rock mass by
bolting loading method, and vertical impact load is applied to simulate strong disturbance. Taking the
variation of vertical acceleration difference as the characteristic parameter of anomalously low friction
effect strength, the influence of impact load strength and confining pressure on the anomalously low
friction effect of block rock mass was analyzed. Results show that the vibration of block rock mass can
be divided into two phases: forced vibration and free vibration under the vertical impact load. With
the increase of impact load, the vertical acceleration difference of block increases, and the vertical
acceleration difference attenuation time extension. This moment, the intensity and duration of
anomalously low friction effect increase significantly. Under the combined action of confining pressure
and impact load, the critical value of confining pressure makes the maximum intensity of anomalously
low friction effect. With the increase of confining pressure, the maximum strength of anomalously low
friction effect occurs earlier. When the experimental confining pressure reaches the maximum, the
maximum strength of anomalously low friction effect tends to be consistent.

Keywords: anomalously low friction effect; weak confining pressure; vertical impact load; rock burst;

block rock mass



