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Abstract: To reveal the formation mechanism of mining-induced surface damage characteristics in the western ecological
fragile region, the characteristics of surface damage under conditions of thick alluvium with thin bedrock, and loess
ravine and mountain and hills were studied based on the analysis of affecting factors such as mining depth, mining height,
bedrock thickness, overburden thickness and slope stability. The ratio of bedrock thickness and mining height (J¢), the
ratio of bedrock thickness and overburden thickness (J7), and the slope stability were employed as key parameters to
reveal the formation mechanism. The results show that using Jc and J7, combined with slip additional amount caused by
slope stability, the mining damage characteristics of the western ecological fragile area can be effectively analyzed. This
study provides a basis to reveal the formation mechanism of mining-induced surface damage characteristics in
the western ecological fragile region.

Key words: ecological fragile region; mining-induced surface damage; ratio of bedrock thickness and mining height (Jc);

ratio of bedrock thickness and overburden thickness (Jz); slope stability

Wi HEA: 2016-12-27; fEEIBHE: 2017-02-04

£ 415 H (Foundation item): [F 5 [ARFIEIEGE B H (51504182, 51304156); BEPUA FARRLA RS % BhI0 H (2015JQ5187); BRiia #IH 7 H 4
RN I H (15JK1466) 5  Hp [E 18 5 B 242 35 4 %5 Bh I H (2015M582685) s 115 ¢ Rk 5 K 2% B Y5 2% B 75 4F #0101 1 H (2014-NY-018)
(Projects(51504182,51304156) supported by the National Natural Science Foundation; Project(2015JQ5187) supported by the National Natural
Science Foundation of Shaanxi Province; Project(15JK1466) supported by Shaanxi Provincial Department of Education Foundation;
Project(2015M582685) supported by China Postdoctoral Science Foundation); Project(2014-NY-018) supported by Innovative Foundation for the
Young Scholars of School of Energy, Xi’an University of Science and Technology)

BIEEE: BE, ML, Hd2, NSIRREEE LB TS E-mail: zhaobc913@163.com



o511 3

ARCR], A PUREA AN X R TR F AL 2991

WAk, [ BRI AT JR 7 JE N 2 3 0 U
H AR 8, 5 TF RNk 17 A A5 PR G 55 (F) s 5 5
FHE R TR IR B TF R h AR A 59 X I AR SRR IE A T
—RAE, GO T AT OGE. s K
RIFRBFHRHE, ENIMFZHETEE TR T KRN T
VB, Qb gf /R oAU o0 5 SR P b 2 S o K
HF BN I T VLRI U R TR il L, i T R
K FIREB A C A 7 BYRT . R A
L N R EPIN R 2T T e X, Kk
RSy 0 2 TR AL A2 A R T v AR
2, BTN R—CRRE M, BABIARI NG T
Dls JEREH A U2 PR EEI ), TAEm 7 f7AE 2
YIOCHER, AT TR R 5 WK 2 H,
PRI 2 o At AR F K SR B o T R 28
(U 237 2 B I3 3 53 16 5 i SR B 1) R B R ™ A
THATIR %, RAHTIIRE(n). BALREMRE
(O)~ WIFEL(Ry) s TERLE(A)IX 4 A FEM A5~ S B
WK, R T TS N 10 R LR B A
B SRR GRS, KA. BRI R R AR
FER S I RRE Y (BURRIFR CRUARRD ) iy
T A gt — P 5835 DU 2R S AN il ol A
I AR TR Rl AR I AR L 1
ERE . TFRUTIMAIN) Damage 0N SR8 A4 T4
Bt o9 285 S AL AR L SR B PR B e 28 A [ 2H 2R i
Fi RAERIZZMGAENIEE . Rah Wi 2151164 B
TN . MR R “S” RLo TS KA 55 N 2%
MIREFE, et T @3 T L TR AR M Ul Fa LR
FIARE (R TS R R B ¥ %) 5 S AR e MR DTRA S I BRG
CIUARY e, 7R ACPREETFRIEAE N, IR
2 R 5 R i 2 LK 40 I, e e I 4 i 48
. ISR HATREZ L HEERER

R B2 BRI Ly 80~150 m). TR m A
BRI RV LR T RRRAE, A E
A IR BN OR SR DR R “ =7 L)
FEAZIK IR NI G I o PH AR AL S M 58 XOTK
P BRI - s B DT G, st R4
MRS iR, FEAR BB R IR IR AT Skl
by B A A SRR, EERLURRTE L,
AT AEM I s AT SR R S A A i
AHLEEL, RIEAER SR, AR, R
FURKVIR RS, 5 R AR, T .
PRI RIS MR &AL, R IR TT
R LA BTGRP A JE 2 PR A A e 55 X
X B AR R D). AR SO LLPG B AR A i 55 X
RIPRBGERF AT B, i AR NE 55 X AT Ik
R T A AT HE 2D 3 R HOT R A R AL TR 1
HLHE

1 WRFARMEFMEZWE RSN

A S X I SN AAE R R E N 4
RS TR B 2 L 8 7 2 (R R 5 T 3 B3 AR AL
RIS T O B A G v Ben X b
1 53, HRE T X o Ry B RIS, VAR
O3 WEEFFRIERE— Bk 2.5~3.0 m, &0 X AE TAE
[ B 750 KB 4 A R LA B RO, Gk
TUCER 60 cm; EEFVEIT, HERAMRARS, TER
WEIZIERE N 4.5 m, G0 X AEIE B 78 40 K 4 AF I b 3%
BEHILE UL, HEM TiED, B FIRNh
13 cmo A A S5 X S A I AEA ) R LR 2 L 4
R TERBUERRE @R 1 iR,

£1 R R UOR I E ) b T 6 FF R E 44
Table 1 Mining-induced damage characteristics with different ratios of bedrock thickness and mining height (J¢) bedrock thickness

and overburden thickness (J7)
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