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Fig. 1 Distribution status of surface subsidence pits

in Xiaowanggou Iron Mine
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Fig.2 Filling path of subsidence pit
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Fig.3 Collapse angle after backfilling with waste rock
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Fig.4 Dynamic greening effect in Xiaowanggou Iron Mine
4% B

1) IO i 9 SR A0 R T BRI SR B AT A7 T, T
1R AR T R T [ e AR R 2 R T
MR SR B ST S — SR R T R
FEE PP [l A I a0h e T2 0 L, I S HE R
SABEYT— M 1E e R S B 5T — U [ 35, m (O i i 2k
M4

2) /N BRA (4 AR 7= S R I R AT LR A
T 53 4 DXl SELRRE A1, B o A il £ 76°, RR i/ 1T
Mo I 5 B Bh A A RS RTE o



2024 455 T HI/ 5 45 % EXELY

3) iU FF R G | A Hh 55 63 2 i L mc T 3 2% 1 IRORRE AT [ D], RACHT A, 2022,38(4) :248.
i%%,&%tﬂé@ﬂt%ﬁj{ﬁﬁ&iﬁﬁﬁ&ﬁﬂS [Z%fjj,j& [7] 91_%-2*[3‘?%"5&2060 ERTSEBRR AT ], RS 5,2020(12) .
SALEOR, TR R B BUR AR RS (87 appmi. IS0 0 LBHE IR R R 1) 04 2
7N PS5 E2022(4) .8 —11.

[5 % % 8] (9] sl AFJE , TRUAT. BUBAS R BRI 9% 1 IR BR B 20T R
(1] THUT FEIRE. &5 ORI 4 B 5 K 0 B HeRAARL). ATHHSMT. 2023,52(5) 18 -23.
(2] BRUE, TAUAT, TN, 5. R0 HR 53 B 136 R 07 ok 8 OF WEOR,2021,21(1) 84 - 88,

SEHA RN )] 45 ,2020,41(9) 166 —71. (LL] 2 (RS, THUAT, % BT8R T XSS T IR I 20T R 4L
(3] izt B, 7D R M9 A IE R B B AR M T AL 2RI ,2019(9) 41 -4,

SR, AR E L ,2015(6) :6 9. [12] 2R3 ATRE, B 0%, % G805 XE %7 A 3k B il
(4 i, T, WAL, 45 SR % R A I EIETRRERI] ). 528 TR,2020,40(5) .5 -8.

SR )], e 4 S EREE TR 2021,28(4) 135 - 40. (131 UK. NERBRT 531X 1 7 B T R B s b R BFFE (D . 3k
[5] VILLEGAS T T, NORDLUND E E, DAHNER-LINDQVIST C C. P AL R ,2019.

Hangingwall surface subsidence at the Kiirunavaara Mine,Sweden[ J ]. [14] 2Rl ALK, BRBE S , 6. TR R B 7 10 R A T 45 92 )

Engineering Geolugy,2011,121(1/2) .18 -27. ﬁ(ﬁ[” . /{I‘\jbj(%%}ﬁ( BRI ,2012,33(11) :1 624 -
(6] RS Tl Dh 2. WA 47 5k UMK A i , o [ B A 3 1627.

Surface subsidence pit exposure patterns and dynamic greening in Xiaowanggou Iron Mine

Zhao Yunfeng
( West Steel Group Mining Co., Ltd. the Lighthouse)

Abstract: The caving mining method is widely used in underground iron ore mining, but the resulting surface sub-
sidence damages vegetation, leading to significant carbon sink losses. Safely controlling the extent of surface subsidence
and implementing dynamic greening are common challenges that need to be addressed for low-carbon mining. To tackle
this issue, the exposure patterns of surface subsidence pits are statistically analyzed. Using the calculation formula for
the distance between subsidence pits, the exposure locations of the pits along the advancing direction of the mining
working face are predicted, identifying dangerous areas to avoid during truck backfill of waste rock. Two perpendicular
directions around the subsidence pits are selected, where the lower edges are well-covered by loose materials, as back-
fill sites for waste rock. Trucks transport waste rock from the open-pit stripping operation and safely backfill the subsi-
dence pits in these two perpendicular directions. After the subsidence pits are backfilled to the predetermined height,
dynamic greening with soil covering is performed in non-active mining areas, while surface cracks are filled with gravel
and clay. After implementing these measures, the greening area of the subsidence zone in Xiaowanggou Iron Mine
reached 87 %, effectively maintaining the ecological environment of the mining area and significantly reducing carbon
sink losses.

Keywords: underground mining; surface subsidence; subsidence pit backfill; dynamic greening; carbon sink loss



