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Abstract; Due to the disturbance of mining and rainfall, the landslide occurred in a limestone mine in Sichuan
province, which caused the destruction of the main road of transportation and seriously affected the normal operation
and safe production of mining enterprises. In order to resume mine production as soon as possible, emergency
treatment is needed, and the conventional treatment scheme is not suitable for this landslide, so the directional
throwing blasting scheme is proposed innovatively to control this landslide. The stability calculation of the typical
section in the main sliding direction is carried out under five working conditions, and the numerical model of this
blasting scheme is established and calculated and analyzed. The results show that:the current landslide is in a critical
state of instability, which is in urgent need of emergency treatment. The landslide is in a stable state after blasting,

indicating that this emergency blasting plan is safe and effective. When the muckpile is stably piled up.it is mainly
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piled on the 685 m platform,the farthest impact distance is 184 m,and the maximum blast pile height is 36 m. The

research results can provide a new emergency treatment idea and plan for similar mine landslides.

Key words: open-pit mine landslide; emergency treatment;risk removal plan;numerical simulation
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Fig. 1 Cracking and collapse of the landslide pavement
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Table 1
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Comparison and selection of emergency treatment for new landslide in Mohuandang

Governance plan

Suitability advantages and disadvantages

Cutting slope and reducing load

The landslide is in a critically stable state,and it is extremely unsafe and unsuitable to use slope cutting

to reduce load. This solution is not suitable for the treatment of the landslide.

Anchor support

The landslide itself is also limestone ore,and the anchoring support cost is high, which is not conducive
to subsequent mining,and the sliding body is relatively broken and the anchoring effect is poor. This
solution is not suitable for the treatment of the landslide.

Support engineering

The use of supporting projects is costly, which is not conducive to subsequent mining,and the sliding

belt is deep and difficult to support. This solution is not suitable for the treatment of the landslide.

Defense around to avoid

Treating the symptoms but not the root cause, the sliding body is located above the mine site, there are
hidden safety hazards that are not dealt with,and the mine terrain is not conducive to the construction

of the mountain road. This solution is not suitable for the treatment of the landslide.

Emergency blasting plan

The landslide is cleaned thoroughly,economically and quickly, which is conducive to mine operation and
capital turnover,and is conducive to the secondary crushing and transportation of landslide ore. This

solution is very suitable for the treatment of the landslide.

Hie 1 RTA . SR P L e ok RO 3 B T
HRATAE 1 A 1 B S, R i 4 DR k2% 0 I I T SV B
FRIZ PAFAE I T 0 1 3 50 PR IS, B A
R 10 IR EL B S B LT SR
A H T Al TR S A L AR . 2) W R
JR T AERBET A AT AR SR, 35
BB A 4 B P AT A OSEZ  A F) a i A L A R
RN A A BB S D8/INET A B R R A . BT LA
BET7 AR T AL Gt Ha BT /A S W .

3 TR SA HE

3.1 WBREEHEWERFERE

e BRSP4 125 38 3ok 0 BT 2 - AR e IR I 220 14 7 14
7 A5 R SR R 2 4 AR B, TR v U B K-
TSR N, /P .

7, = ¢ +o'tang = ¢+ (6 — wtang (D

Ao, HWORTE F R BT Sy 5 e s BRI
BRI 56 M o Fp MR T % 1) (89 RN 7 TR
T N EWARNEEEMA . BB EEZ 2R
R R NI o = o NN E R s N T e S i )
N Z b B

F =Y (2)

3.2 BB EEBRE

R 35 N 1B X e 2 TR R 5 1Y
A LB LU L FET R T 3 B 453 O A X B e
DAL T I R T A 22 4 2R R0t O 4 IR . AR I

R R D TREFEARMIE ) (GB51016—2014) . i1
W e FAF GO 1 e m 2100 m<<H<<300 m, i1
We TGN T H. HIL. B kR
PR3 A7 1 2 4 R BORAE 23 0 o 1. 15 CA R LD |
LIBCEMITA) 1. 08B T80 (1. 10 (M & T
B 1. 05 (R TR -+ M T o) .
3.3 HEEIRSHEERE

Shy AT TR S A K Y AR U A AR T AR 3
6 T AJF ST A vk BT T 4 v S et T e A ) T A AR
PE . HR R TRE M ST 9 RE AN B 37 9 A 0 2 4% 4 A X
S, 2 B A k) AR ) e R 2 S e M 1 5 i 9
SRy R 20 AN S e ST SRR LR 2, AR
NEZHIFER 2,

Pylons
X Limestone

a / 880 m
‘ S S * Q4 series clay

/ Limestone

810m —— ™ ¥ '/ Gravelly soil

/4

Weak interlayer

B2 BRNHBHEARMIETEERE
Fig. 2 Typical section calculation model diagram
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Table 2 Physical mechanics parameters of the landslide

Rock property C/MPa o/ (") E/GPa 6:/MPa P o/(g+cm™*)
Weak Saturated state 0.010 22.00 0.67 0.008 0. 30 2.020
interlayer Natural state 0. 040 29.00 1. 00 0.020 0. 28 1. 920
Limestone 1. 030 31.01 1. 50 1. 200 0. 24 2. 680
Q4 series Saturated state 0.015 16. 00 0. 04 0 0.37 1.85
clay Natural state 0.017 18. 00 0. 05 0 0. 35 1.28
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Table 3 Safety factor of the landslide under various working conditions calculated by unbalanced thrust method

Landslide st Normal Working condition Working condition ~Working condition =~ Working condition of

a S stat

andshde state condition of rainfall of blasting of earthquake rainfall and earthquake
Landslide situation 1.503 1. 001 / 1. 410 0.938

Landslide after blasting and clearing 2.442 2.011 2.081 2.309 1. 905

% 4 Morgenstern-Price ;EEIRKAMFBHE IR R ERE

Table 4 Safety factor of each working condition of the landslide calculated by Morgenstern-Price method

. Normal Working condition ~ Working condition ~Working condition =~ Working condition of
Landslide state . . . .
condition of rainfall of blasting of earthquake rainfall and earthquake
Landslide situation 1. 498 0. 996 / 1. 409 0.937
Landslide after blasting and clearing 2.376 1. 931 2.025 2. 248 1. 830
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Fig. 5 The landslide blasting situation at different times
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Fig. 6 Displacement in the horizontal direction when the

blasting accumulation is stably piled up
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Fig. 7 Displacement in the vertical direction when the

blasting accumulation is stably piled up

5 %

1)1?%?5‘IE7'772§#$LFH?P*%17_1%ﬁ?’%b&:lﬁ’ﬂﬂ“

I, PR — R T 1 ORI
E‘J#@i‘fﬁ‘%ﬁ&ﬁﬁo

2 FRRSURE TR 23 BT T RS 0 RT3 Ak T e B R

IR o PR 5 BV B 5 o BT P 0 3 A el
TOL T P40 TR AR L B DA B S0 B35 L7 6

B AT B R B S A A T RRE RS R
ST I e 2R

D BE LR BoR , e e HERR I, %
HERLT 685 m P& I i b BE 25 184 m, e K
JEHE = R 36 m,

Sk

(1] khmd 5t KA g8 K5 103 35 A2 5 1k 55 4 B2 OF 4 7
L A0 00 5 TR AR, 2018,37(6) : 1301-1331.
DU Shigui. Method of equal accuracy assessment for
the stability analysis of large open-pit mine slopes[]J].
Chinese Journal of Rock Mechanics and Engineering,
2018,37(6):1301-1331.

(2] SKAEAL TR bl 6. BT A Kot B AR R T 3
Fasg EBTSE[) . A (4 s T2 . 2020,10(12) - 122-127.
ZHANG Zhongchuan, HE Yuxiang, YANG Yi, et al.

Study on slope stability under rainfall infiltration and

(3]

(5]

[6]

[7]

[8]

[9]

(10]

earthquake[ J ]. Nonferrous Metals Engineering, 2020,
10(12) :122-127.

B R 22T TR . BT R AL P A IS 1 0 1L A AR
TEPERAL BT ] &7 B85 T %, 2018, 38(6) - 30-34.
KANG Zhigiang, LI Lei, ZHANG Yanan. Numerical
analysis of mine slope stability based on random block
theory[ J]. Mining Research and Development, 2018,
38(6) :30-34.

KT Wy BIRVEZEE 5. 88 RO R 2 OB 5 HLAL
JEIZER T SR A E e []] #4485 B2,
2017,17(5) :1828-1832.

SONG Ziling, YANG Xingchen, FAN Junfu, et al.
Determination of the rational stemming length under
the blast-hole and the detonating points of the open-pit
mining blasts over the goaf[ J]. Journal of Safety and
Environment,2017,17(5) :1828-1832.

I AR, 4R IR AL B ER R T SR K e 5T 5
FEZ BRI ] BB 52 5 T %2016, 36(8) - 47-50.
XIE Jianbing, ZOU Ping, LLI Aibing, et al. Landslide
and back
parameters in an open-pit mine[ J]. Mining Research
and Development,2016,36(8) :47-50.

JUFR LS I 7R 4 VA R 4 T B R R 3 T 1M1 30 3k
J BRI A BT ). A R TR, 2015,5(3) :91-95.
YOU Chun'an, DU Wen. Local failure treatment of
deep open-pit rock slope in Guilaizhuang mine of
Shandong Gold Group Co., Ltd. [J]. Nonferrous
Metals Engineering,2015,5(3):91-95.

JRL R R 1 M O B e Wl b B £ vA B it L) .
5 A 6,42 )8 ,2018(22) 1 110-112.

ZHOU Lu. Comprehensive treatment measures for

detection analysis of shear strength

large-scale landslide geology of open pit slope [J].
World Nonferrous Metals,2018(22) :110-112.

B KR AR B A AR AR 8 K 1 B R B AR E o)
Prigia T &) & m 1k ,2014,43(5) : 27-31.

JIA Zhuping.ZHENG Lujing. ZHENG Lulin. Stability
analysis and treatment scheme of large-scale landslide
of open pit slope[ ]J]. Metal Mine,2014,43(5):27-31.
RS U, 0 S IR B AR A B
PR R 8 %2 e I OF 5 [T ] Wk 8h 5 i, 2016,
35(14) :125-129.

YU Haibing, HU Bin, RAN Xiufeng, et al. Safety
threshold of blasting vibration velocity on the slope of
Ermei mount Huangshan limestone stairs[ J]. Journal
of Vibration and Shock,2016,35(14) :125-129.

Wkt , /7 SC R L B3R L S A RAT T LU £ I 00 4B R B AR
CA BB, 5716 .2018.,27(4) :30-35.

YAO Yuan, JIAN Wenxing, HUANG Guan, et al.
Study on the safety threshold of blasting vibration
velocity of bench slope[ J]. Mining and Metallurgy,
2018,27(4) :30-35.





