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Nonlinear Analysis on Roadway Deformation Considering Supporting Effect
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Abstract: According to the nonlinear dynamics theory, the three-dimensional calculation model was built by means of
FLAC3D numerical software. The numerical simulation was conducted for the impact deformation law of coal petro-
logy roadways under the supporting conditions of anchor net and bolts, U type steel supports and energy absorbing
supports, reappearing the failure and deformation processes of deep-buried roadways and studying the influence of
different supports on dynamic responding of roadway deformation. Numerical results show that the anchor net and
bolts(active supports) have a significant effect on improvement of the strength of surrounding rocks, but the stress
and deformation of surrounding rocks are very large and also leading serious roadway damage under impact loading.
U type steel support (passive support) can effectively improve the strength of roadway supports, and also show less
resistance and large overall deformation after impact loads. Energy absorbing supports have an obvious effect on anti-
impact and absorption of impact energy, showing a significant reduction of impact stress and roadway deformation
and greatly increasing the overall stability of the roadways.
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Fig. 1 Numerical calculation model
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Fig. 2 Velocity-time curve for impact wave
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Fig. 3 Distribution of monitoring points
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Fig. 4 Vertical stress contours(anchor bolting)

FLACTD 3.00

Siap E3084 Wodw Perspachin
1640080 Wed Jul 14 2010

Carter:
3 1.2008008 X B0
¥ 126004080 Y. 2000
TAIW I 000F
Dost T06Te=000  Mag: 12§

Plane Oy Fara o
X D.E00s403 0 00300
¥ 1.8008400 ¥: 1 DO0wHI0D
T 3w i0) I 00008080

Rsza Conputng Grouz, e,

intempots UK USA

Consonr of 2 Displacement | f
Freo o g

5 BHMBSGZE(EMETIH)

Fig. 5 Vertical displacement contours(anchor bolting)
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Fig. 6 Vertical force distribution of roof

monitoring points (anchor bolting)

BRE A — RE AT« (5] Bt 358 P o A7 o 90 AT S 47 8 AR TR A AR A 52 ) L PRl S i R g e ol

YRR

0.14F e
o B

0.10F
0.08F
0.06-
0.04
0.02+
1] 8
-0.02}F
-0.04+
-0.06}
-0.08}
=0.10
=0.12f

55 WA A

FEH/m

—0.14, 0.5 1.0 15 2.0
tis

B7 EHRBENSEENBE(HMETFIZH)
Fig. 7 Vertical displacement distribution of floor

monitoring points (anchor bolting)
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Fig. 8 Shear strain rate distribution of roof

monitoring points(anchor bolting)
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Fig. 9 Vertical stress contours(U steel supporting)
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Fig. 10 Vertical displacement contours(U steel supporting)
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