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Numerical simulation study on asymmetric characteristics of surrounding

rock stress in right angle trapezoidal roadway
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Abstract: The asymmetric deformation and failure of surrounding rock of right angle trapezoidal roadway in the inclined coal seam of Shi-
tanjing No.2 Mine resulted in much difficulty to the stability control and support of the roadway. Based on this, the numerical simulation
method was adopted to make a systematic analysis of the vertical stress, the horizontal stress and the horizontal displacement of roadways
and the distribution and failure characteristics of surrounding inclined coal seam right angle trapezoidal roadway were given. The results
show that there are obvious asymmetric stress concentration phenomena in the two sides, roof and sharp corners of the roadway which fea-
tures a sharp differences between the stress concentration peak distances of two sides and the distances from the sidewalls ;the stress grows
as the inclination and ground stress increase when the inclination angle is 18° to 27°, the peak stress concentration of the low side is 1.07
to 1.33 times higher than that of the high side and the distance from the high side to the side wall of the roadway side is 1.26 to 3.79 m
higher than the distance from the low side. Next, the two symmetrical sharp corners along the same direction of the coal seam are charac-
terized by obvious compressive stress zones; by contrast, the two sharp corners in the opposite direction show obvious tensile stress. The
maximum values of compressive stress and tensile stress appear at the two sharp corners of the roof of the roadway and its failures are char-
acterized by severe deformation and damage on the low side and the floor plate.

Key words:inclined coal seam; right angle trapezoid roadway; asymmetric characteristics; surrounding rock stress

Wris BHA.2018-12-12; =R 445 . 0 4k
EEUA . EHEK AR A I H (11872299)
EHE R A (1960—) , B, BRESIBA, NI, MTESIM, E-mail:chenxinnian362@ 126.com

57



2019 4F55 4 14

HEMFHA

www.chinacaj.net

AT 4

0 3

BE A 21 tHan 3 AL 7 B IR H A
Uy, P SR, IR T SR 1) F Nk [ P AL A, I
BEGE VR FERAE PG X 2 5 e S rp LA 26 R e o
A ) A PGS DX AR 2 6 i 2 5 ] R
W 10.1% 2247, HE BT, B AR & 1 JF R AN
E07 ) (EBUARHE Z TF R B, H A A S
S HCE T A D A7 5 PR XTFR S A RRAE, 45 AR TE Y
R P AN S B0 T AR AR K AR IR

] P A b 5 XA A T2 5 3 TR 5 17 ) AR Xk 43
AR RIIESY B4R e Kl f | 2 ARHEE 2, HLT
T2 MR A M AR T8 (A4 Xk
0T AR 2 R e TR 2455 AR B 30T , 151 FIAC™
BB BE Rt o 5 T P37 AR 45 %t
KA JZ R AT R0 = 2 m 2 AR (U 4D 6
WFFE A5 A A 2 [ 5 v R AR X AR LB A, B
AR E R JE A W WA SVIIE LY e 5
FF B S KT 0 X e (R O 25 4 T K fhi A
“ IR IR ] SR A T LA S T BN RRAE, AR LA
I 353 A B A8 T 3R S B G 9 AE X RR AR AR ; R IR
G ot B AR A R S ol 3 5 M A B (AR
13 ZE SRS BRI R B 50, R R AT — 2 R
SRS AR FS A X R A A A T AR T ML B A T
WFFE A5 HH A1 1 THON | RS R A I ) 46 rh 22 -1
8, FEREA I ITRE K TR oo B T 2Rt
SEZMETT R T L2 R T 43 A FRAE Fi
IR 15t 2R A AR R SN A T AR
VTR 7 VI AR 738 e X o T 224500 3o iR e
JEHE R AT 53 SR LR R A W R R A T 404, 45
WAL LT IAZEEAHYY , B AR T TR
—, A VS TR R B TR 43 2 B 3G I 3 K ik
AT PR U A B A AR I B R AT T
BB A5 A LA AR T R B 2 2 200 AR 1
FEI I A AR XA B T AR Y B
{EXIASI A G2 AR 22 T A Ao T 5 2 1% BBl X
PRIV 15 A AR R b . R, T R G R 2 B
FARRIE A5 Bl 10 7 AR X FRAFAE B(EAS UL 43 47 X
AU EAMIE A B RS PP B e E
FNSCBR N R L

FEMARMEZ A 500 5 B VT2 TR s Sl
A E  ASE T AL A7 B R 8 A W T R 2 AN ]
B B XA T PG i L X 2 SR ) % AR
= MBifa R 18°~27° A RS2 5.50~6.06 m, 3
VIR TR B 2, E LB AR S, EH A

58

T

SR KON T AR 5t SR ERE 40HT R FLAC™ B
B TR T X AN [RMEAA U 2 B A BT A [l
N FIAEXTAR S A LA TS, A2 X A2 B
FARRIEARE S R IR ARl 2R

1 BEEEN NI FREES 7

IRZE W GE R I ORI 4% 1 42
Ja e A TR BN A T8 S E A
S B A AR RS R AR, A5 18 P AR TR A S A
FRI0E 3 o3 A 22 5 B A

P T RE AR OS2, A P A 4 T8 P % B 7 3%
BT IR B0 T [0 BT VIR ST ¢ A L TE= 05 18
FERLTT o, o fliATE A5 52 B — A AT T AT /Y
Py o, WHEREZ 28— DB o, (E11),

W1 BEFHE SN2

Fig. 1  Stress decomposition of surrounding rock of

two roadway-—sides
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Fig.2 Stress distribution of surrounding rock of two roadway—sides
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Table 1 Numerical simulation of physical and mechanical parameters of coal and rock

N . R/ IR/ By i/ PN JEE TR/ Brhiam g/ U/
=30 A2
m GPa GPa f/(°) MPa MPa MPa
1 WA 4.6 8.49 6.47 32.1 5.70 3.77 115.00
2 AR 4.0 10.11 7.27 37.0 11.80 2.78 103.00
3 bt 2.9 7.79 5.34 31.5 1.85 1.54 70.00
4 T2 5.5 1.80 0.83 21.0 1.60 0.50 9.31
5 Wb 9.2 8.49 6.47 32.1 5.70 3.77 103.00
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Fig. 5 Comparative analysis curves of peak stress with two sides of roadway
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Fig. 9 Horizontal displacement analysis curves of two roadway-—sides
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Fig. 10 Deformation failure of physical experiment roadway
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