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Abstract: Under the load of overlying strata, lateral pressure from the caved gangue in gob will be exerted on the support body of gob-side
entry retaining or coal pillar. As time goes on, lateral pressure may lead to instability of support body of gob-side entry retaining or coal
pillar, and then induce surface collapse. In order to study the bearing deformation characteristics and lateral pressure distribution law of
caved gangue in gob, a combined test device for bearing deformation of caving gangue that can measure lateral pressure is developed. The
caved gangue with uniform particle size distribution of 5 — 30 mm is taken as an example. By setting the same total loading time (16 h), the
same target load (10 MPa) and the different number of loading levels (1, 2, 4), the bearing deformation characteristics, lateral pressure dis-
tribution law and particle size change of caving gangue before and after test are studied. The test results indicated that: Along with the in-
crease of axial load, the axial deformation of caved gangue increases gradually, the residual bulking coefficient and porosity decrease

gradually, which are more obvious in loading stage than in constant loading stage. In the early constant loading stage, the axial deforma-
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tion of caved gangue grows rapidly, and then tends to be slow and steady gradually, if no strain surge occurs, the relationship between

strain and time meets the logarithmic relationship. With the same target load and total loading time, as the number of loading levels in-

creases, the total strain generated in constant loading stage increases significantly, and is 3.02%, 9.07%, 17.72% respectively, which indic-

ates that the total energy input of caved gangue decreases with the increase of loading level number, but it plays a significant role in pro-

moting the sliding filling and structural adjustment of caved gangue. The lateral pressure coefficient of caved gangue increases obviously

with the increase of load. Caved gangue body shows strong reduction effect of load transfer and the value of load acting on caved gangue

body decreases progressively from top to bottom. In the process of bearing deformation of caved gangue, the total amount of caved gangue

with 5 ~ 10 mm particle size is in dynamic equilibrium. The research results have certain guiding significance for mining subsidence con-

trol.
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Fig.1 Combined type test device for caved gangue

bearing deformation
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Fig.2 Test system for caved gangue bearing deformation
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Fig.3 Surface form of caved gangue before and after test
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Fig.4 Stress and strain curve under one load level
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Fig.6  Stress and strain curve under four load levels
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Table 2 Particle size change of caved gangue before and

after test with different experimental types

AR K Bt S /e kAR LB/ 9%

AR X 1] /mm

1 2 4

0~5 0/13.94 0/15.72 0/14.21
5~10 20/20.58 20/20.33 20/19.97
10~15 20/21.50 20/20.99 20/21.69
15~20 20/12.82 20/10.05 20/12.00
20~25 20/18.35 20/17.18 20/19.25
25~30 20/18.35 20/15.73 20/12.88
G 100/100 100/100 100/100
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Fig.8 Change of lateral pressure and lateral pressure coeffi-
cient under one load level
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Fig.10 Change of lateral pressure and lateral pressure coefficient under four load levels
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Fig.11 Position-vertical pressure relationship during different
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Table 3 Fitted formulas of position-vertical pressure relationship during different experimental stage

R IR B B (GRS S A RS/ MPa i) B J3/MPa il 24k 7 B~ ) FE S LAt 26
1 R J—
MK . 2 2267 10.000 o =-0.000 2x2 +0.061 1x+5.256 6
10 MPafH 2%k
(10 MPa, $54£16 h) 3 1.876 8.246 0.227 R=1.00
4 0.590 2.599
1 N J—
- 2 1.078 5.000 o =-8x10"x%+0.020 6x+3.768 1
5 MPafii 3 0.810 3750 0216 R*=1.00
245K 4 0.182 0.843
(BA53 9 H5. 10 MPa,
1 — -
I BIFFEES h)
B 2 2.586 10.000 o =-0.000 2x2 +0.051 9x+6.259 4
10 MPaf %%
afFik 3 2.072 8.000 0.259 R’=1.00
4 0.623 2.405
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1 0.422 2.500
2 0.352 2.083 o =-3x107x>+0.006 9x +2.137 8
2.5 MPafiift 3 0.338 2.000 0.169 R=0.93
4 0.032 0.189
1 _ _
2 0.950 5.000 o =—-0.000 2x? +0.068 3x— 1.197 6
SMPafRRL 3 0.872 4638 0188 R=1.00
AR 4 0.128 0.681
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1 J— —
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