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Abstract: To address low productivity, high ore loss, and frequent rock hazards in traditional
room-and-pillar and breasting mining methods for gently inclined thin veins, laboratory similarity
experiments were conducted for multi-stope mining of gently inclined thin veins at Sandaogou
gold mine using novel pre-stressed expandable pillars technology. Surrounding rock
deformation, stress distribution, fracture evolution, and roof failure modes were analyzed under
unsupported and pre-stressed expandable pillar-supported conditions. Results show that compared
with the unsupported condition, the pre-stressed expandable pillars can reduce the roof
deformation by approximately 44%, relieve stress release in shallow goafs, and mitigate stress
concentration in deep strata/floor pillars. The surrounding rock only experiences local instability,
effectively avoiding the sudden collapse of the roof. This provides theoretical support for the
stability control of the surrounding rock during the continuous mining of gently inclined thin veins.

Key words: gently inclined thin vein; continuous mining; ground pressure control; expandable
pillar; laboratory similarity experiment

ZAURNE K SR R A AR AT R AR TR R A AR R [T R
W 30% LAL . 2B ARWRAT 25 APF R 2, 0 ISR bl W B BRI I SR DL R GE SR BT R

WimEE: 2024-04-10

BHEWMAB: ERELAFAITEH (2022YFC2903801) 5 F5E A RFF= A4 BE B H (52004054 ,52274115) 5 15 T BHFH AT
15 H (2023JH1/10400004).

TEHER N FM5E(1990—), 5 BRPGVE LN RACKARIEFZ ; 22008 (1968—) , B iL T8 LA AR K-8 1A= F 0



144 RAKFFHR(AEAHFIR)

% 46 %

TR AR XA A 2 DRIER AR EME A D
AL L A FA T A R R I
SPERIRIE , BT i B R 23 (Al () 28 55 25 i e
I TR BRER I , Mo AE =5 0 77 (30~50 MPa)
YERTT WK, S8R A A N ) 4R h R B
TR B R AT B & AR ME M PR 2 A, o KR AR
LR GTAR AE R, — B R R
R o AR PRy 28 e AR IR | 2175 R fr e 7%, AT
FEAE S 2K B R RN 1 R X R TG R IR
RN ST SEAE TS B SN B ) A A
1Y RS B A N R85 B 1 S T A
PR AR A A ™ 71 (30~50 t/d)'

B 5K B 0 R A 2 T 1 0L g e B A A e
L, E N b AT LI A RAET W T 50 28
BRI N T SAETS N TS 42 55128
R R SR AN TR 2 SRR DA 2 S
FE 1 7R A8 A R 7R AR T 38 B LR A8 B R
W55 ) BAIH e A 2 28 0 i M SO, T Can
support fll Rocprops 7', 55 1 ZE it oA AR L, H
TR T SR R 38 T Gk B H R BR S AT g
FEMEE 55 3 N I AR B SZAE , 40 Pumpable' ',
S SRR IR B BR 5, 6 I ] ) 25 i
AR B S AE RBAS IR FF— o M ER Ao B S 4 250
I AR AR SZ A, @ Omni Props™, M2 S A 900 15
TE T H R #E AR S A2 T8 3o 72 b 3R 9 ok 3
FotaF i3 RN TR E N A 1IN %,
55 A BN AE TR B A B B, S 4 8 SRR Y N AR
T A AR Pk B L S AP LA S Y Al
— AR ) SR 1 R AR SE 1B 5 S A AR SRy S
55 4N AR RE AL SRR, Sk 15-16 1 T —
i U $ N 7 R I SR I B N A B A A R
Yy AL G S R ) TR, 38 i AR AL HLA
Tl BB B | AR A B T I S A AR R K I ik
B o 45 g Rt A, 7T 35 3 100~500 kN 1
T 7 0 Mk A 32 8 S 4% 1 Al ik #1600 kN,
AR AE F1 T IR H] 2 700 kN LA, TR 1 Bk oA

TE 35 ) i A B BT A A SR AR Tz i aod I ik
SCAER BRR BT )5 | R R SOHE A 225 il i il 22
TR 1 B HE RT3 A , I8 B — i P RE I R
bR 7 B SCEAERESN , TN I IR SORE SO T AE
TR IS T AN R, HAT AR B A

BT BTN, S R SERE SR B T
GAGURHEEA Dk T A SR IE L IR R
WOE A b A AR FR 87 41 506, MU A B0 A
T R TIUNE 7 I B S SCAE TOURR A7 280, LA SR 5 2 1
ARRIHER Jok [ SR A A Y [ AR T A 2 A
il >R S AR AR E L ARSI I IR LS S
TN T3 K SORE SCAP PR 26 SR ik
ZRGIT R 2 WIS , 7B R 5 TR [ o7
¥ IV 77 RV 2R A L , 485 75 TN 0 2 ik SO
SR GAGURRMEAT DK 14 ST 2R 04 M P 12 T AL B

1 TFREE®

AW T T A PR ERIRE N
200~700 m. & AR £ 20°, R H 45 35 2K 392 Il 5%
WK L BAAS SR I TR 1K B2 R T iR B, ik
TCABTARE T o) SBU) TR AT 40T, B R AR
KN 24 m, 54 m, RIGE W 4 mELL AT
FE AR DL B A r Al i AR 5 A AR S BE A T
AR AR B AR AR TR
SR MG, 2RGSO ., 5 Fi e o T 45 il
L EFIARRE R N B BRI ) A S
PETR , RIE TAEIREE % 4 I3 A 0, A AL
W) S5 B A oy A v g T B R IR, s A ik
TEAE B R Y 22 A B R 020 B3 DL b Rt
20184F- 10 H 24 7 —iHW AW IR T w HiE
SLTFR Tl RS X R A I ZR IR 4330 m,
WA AR I 2SR BN, BRI e S
K G R (DN 71% 4 5 51 93%) VA== 68 1 (A
35 t/d $2 3 90 v/d) KAz R b e (G dE
TOURI P35 ) 45 7 T EAT B AT I AR 2

ol
w TR KERE %
&x, % S g

PR B : IR FH

vk LR ORI R A

E1 ZMAEY R EESEFRIZTTSMHE AR
Fig. 1 Design and field application effect of continuous mining without ore pillar in gently inclined thin vein
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