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Study on influence of excavation sequence on the stability of coal pillar under

final highwall with auger mining

ZENG Qian-bang', CHENG Guo-ming’, LIU Huan-yu’

(1. Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China; 2. Chinese Institute of Geological Environment
Monitoring, Beijing 100083, China; 3. Hohai University, Nanjing 210098, China)
Abstract: The fracturing process induced by different excavation sequence under final highwall with auger mining was
numerically simulated. The simulation results reproduced the effect of different excavation sequence on the fracture of coal
pillar and indicated that different excavation sequence in different levels exerts great effect on the stability of coal pillars, but in

the same level the effect of excavation sequence is not obvious. The study results provided theoretical basis for optimum design

and excavation technology of coal pillar.
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Table 1 Mechanical parameters of coal and rock mass
HARR W (kgem™)  AREBOE/GPa BUIBIRYGPa O WEEHEM/ (°)  BERJ/MPa  HUBRIE/MPa
T 2360 9.6 1.5 36 1.4 0.60
2345 1500 2.6 1.8 30 0.7 0.25
BT Bk 2 1900 44 3.2 32 1.0 0.30
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Fig. 1 Calculation model and mesh

O

prasaliy

;-_\
() O
| Y
7~ F A
OlOR0N0)
7 N
anoao
B2 #Hil5EERERER
Fig. 2 Layout of auger holes and coal pillars
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Fig. 3 Sketch map of excavation sequence
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Fig. 4 Distribution of plastic zone in scheme 1
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Fig. 5 Distribution of plastic zone in scheme 2

(3) BRI ITZ (T7%3)

WROIFIZ LB WE 3 Fos, JHZIUF A An—~An
A~ Au~ A~ An— A~ Au— Ay~ An— Ay
A~ Ay—Ap—Ap—Aye.

IR 8 BN, AR EIBYE R IT; T
KENF 13 00, R IIPE e AR DX G B0, SR
VRG] R ) “Bg " ch R 7 8t e ik, {R9E
J R TG AR B, RIS E M TR 16
SRR RITR G, BBYER AR T, AR
foe (LK 6).

4) BERXMBEIFIZHE (HFED

VL IHZ PR WA 3 s, JHZF N Ap—Ags
AT AT AT AT AT Ay Ay A A
Ay~ Ay~ Ap—~Ap—>Au.

IR EE 8 B, AU IR R oC: 2T
KFE 13 20T, RSP Ji e DX 30 PR A 3 3K, 0L
ARG LI R[] Bz RS IR T B e ik, (B
JE MRS T A B, R REE N TRERE 16
AR KIFRIG, XA AR T, RUIAEIR
FaE (WE 7).

RO BT S5 B Le el SRR ik
L W RS 0 S S Yred SR o e P S [P S
B T R R e PRSP, AR AN &

(5) ANRVFFHZ T3 G TR Bt o JEAE o (0 B ) 43 A

TR BRI R L — AN S AR R T B4
IR ) 5 ORI T U 0 27l B, DAL, M) £
FEWFFEAN ) TF RN o SRR R 1 i o At ok, X1 T

0 08 LI
(e) Hh164

E6 AE3FALIRPEURXSH

Fig. 6 Distribution of plastic zone in scheme 3
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Fig. 7 Distribution of plastic zone in scheme 4
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Table 2 Distribution of peak stress of coal pillars in different

schemes during auger mining Hifi: MPa

TR R ES E Y HE3 HEA4
4 1.732 1.728 1.732 1.728
8 1.785 1.755 2.077 2.073
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