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Model tests on loading characteristics of linings in overlying horizontal coal
mined-out area
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Abstract: The tunnel construction adjacent to the overlying mined-out area is easy to expand the rapping range of the overlying
rock and to increase the loose load. In order to study the characteristics of lining structures under loads in overlying horizontal
thin coal mined-out area, indoor scaled model tests are carried out to measure contact force between tunnel lining and
surrounding rock and structural internal force of the secondary lining (axial force and bending moment) in the strata thin seam
mined-out area. The variations of displacement, axial force and bending moment under different pressures and the influences of
pitch under confining pressure on the earth pressure and internal forces of the secondary lining are analyzed. The results show
that the overlying mined-out area has a certain effect on convergence displacement of tunnel. The smaller the distance, the
greater the displacement and the more obvious the increase of bending moment and axial force. The internal force of the
secondary lining is discretely distributed, the maximum eccentricity distance appears in the invert site and the bearing capacity
has a certain degree of reduction, so it is the weak part of the main structure of the tunnel. The first crack appears in the inverted
arch of the secondary lining, and the overlying mined-out area has remarkable influence on the order of cracks.
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Fig. 1 Cross-section of tunnel lining
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Table 1 Physico-mechanical parameters of surrounding rock

$A y/(kKN'm®) E/GPa % c¢/MPa @ /(°)
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Fig. 2 Compressive strength tests on bedrock in mined-out area
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Table 2 Primary supporting parameters of model tests
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Table 3 Secondary supporting parameters of model tests

HH TS IR L S e
o C25 Hig%fv/cm HA7%M/cm
50 $2.2@20
0 A1 /em N 22 ¥ /cm
2.5 $0.1@1

2 AR

2.1 REELE

AR IR H R ENBRTE N B R G 14 AN
RSP T T, 5 Hulti Jo4Masorey s, Jd e #l1 r
T0UHs ] DABEAUAS A AR 2 . AN TR s 0 SR 380 HY
AR D13, Gk 3, ARI AR A R ~F 3.00
mX3.00 mX3.00 m.

I FAF I8

B3 Riar
Fig. 3 Test bench
BRIG o ] T T O LR 7, R e
e B 1, e RAS B I e AR R A 7,
ik 4. [FIERIGRE AR LAl BO0R BRE I,
AR CLALS M SRR, XA AR T e 4k 5k
IRERIEERE Sy WRAE R ARk R B, AR FAERE Y
it BN AR R 3 57
BIRAFESp

Prbvbdibdidiig

I BRTFH

BAFRESP

(154
|_60 |

WA R EH g

EERRERRRERERE!

Ttk

PEEEETEETELELS
I J

EEEEEEEERRERE]
300

300

Hifi: cm

4 BWREAMBREE

Fig. 4 Schematic diagram of boundary pressure
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Fig. 5 Measurement of convergence of tunnel inner perimeter
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Fig. 6 Measurement of internal force of secondary lining
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Fig. 9 Curves of convergence of tunnel inner perimeter and
vertical loads
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Table 4 Convergence of tunnel inner perimeter
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