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Numerical analysis on support structure of rock around deep roadway

Lo 1.2 s : 2
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(1. School of Energy and Safety Engineering, Hunan University of Science and Technology, Xiangtan 411201, China; 2. School of

Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: The stabilization of the rock support structure is the key to the success in the deep roadway supporting process.
Numerical simulations of the deep roadway were carried out through application of the strain-softening constitutive model.
Differences between the deep and shallow roadways of the rock support structure were analyzed. Influences of the support
resistance on the rock support structure at the deep roadway were discussed. It was shown that there was alternation of strong
and weak strength-softening region in the surrounding rock of deep roadways. However, the increase in the support resistance
cut down the size of strength-softening region of surrounding rock, decreased its strength-softening degree, and improved the
stress distribution condition of the surrounding rock mass. It was concluded that the support resistance would raise the self
supporting ability of surrounding rock through controlling its strength-softening so as to make the rock support structure of deep
roadways stable.
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Table 1 Mechanical parameters of rock

vy MIEEREf REh LS ! CER DA 1 1]

i A oI(°) c/MPa wi(®) % a/ MPa
0.0000 23 1.5 0 0.0000 0.550
0.0005 30 1.5 15 0.0005 0.430
0.0100 15 0.0100 0.299
0.0404 0.15 0.0400 0.180
0.0300 5 0.0800 0.120
0.0370 30 0.1000 0.120
0.1000 0.15
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Fig. 1 Displacement curves of surrounding rock of roadway
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Fig. 2 Strain curves of surrounding rock of roadway
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Fig. 3 Plastic region in surrounding rock of deep roadway
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Fig. 4 Plastic region in surrounding rock of shallow roadway
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Fig. 5 Distribution of cohesion-softening region in surrounding

rock of deep roadway
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Fig. 6 Distribution of cohesion-softening region in surrounding

rock of shallow roadway

B 7.9 SRR IE o T ELN ) AIKP N ) 4y
Air, B 8 10 &R AR IE [ 1 LN AR g 23
Ao BRI AH L, VR [ A Y ) A Lt 15

AL, i AR
JOBTITLE:
FLAC(Version 4.00)
TECENTY
4-Aay-05 18:51
shep 928
=T S00E+ <2< T SINE-+K}
<1 200KA01 €y <1 S00K401

0750

VY —stress contoum
Cantour interval =2 50K 400
A= 1250E401
FO00E 0

Bessnelary plat

[
n w0

20

{0250

<-0.750

Virsmam Viversity of
Seienee & Technology

B 7 RABEEEEEN HEELK

Fig. 7 Vertical stress contours around shallow roadway
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Fig. 8 Vertical stress contours around deep roadway
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Fig. 9 Horizontal stress contours around shallow roadway

JOB TITLE:
FLAC t\' rslon 4.00) 2,000
6,000
(L000E << SO0E+01 000
<0 O 4 by < OO 400 2000
XX —stress contours
Combenar interval=5 00E+00 01,0000
A:-2 S00E+01 .
FALDO0E + 00 =200
Fenanslary plot
4000
-
0 20 6,000
~8.000
Hunan University of
Seience & Technslogy 0100 0300 0,500 0,700 0.900 1. 1001 3001500 1.700

B 10 KB EEEKFRHEEL

Fig. 10 Horizontal stress contours around deep roadway
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Fig. 11 Relationship between deformation of roadway and support
resistance
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Fig. 12 Relationship between scope of plastic region and support

resistance
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Fig. 13 Relationship between cohesion-softening of surrounding
rock in sidewall of roadway and support resistance
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Fig. 14 Relationship between cohesion-softening of surrounding

rock in roadway roof and support resistance
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Fig. 15 Relationship between cohesion-softening of surrounding
rock in roadway floor and support resistance
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Fig. 16 Vertical stress distribution of surrounding rock in sidewall

of roadway
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Fig. 17 Peak value of vertical stress in surrounding rock of

roadway and its position versus support resistance
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