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Abstract

As the rapid development of national economy and urban construction, the land of urban con-
struction is scarce increasingly. So the coal mine goaf as construction land has become a kind of
effective way to relieve the strain on land. In this article, through analyzing the distribution cha-
racteristics, mining time, mining area and the ground deformation damage in Qishan coal mine
goaf and Quantai coal mine goaf of the Xuzhou mineral group, predicting residual deformation of
surface collapse of the goaf with the probability integral method. The evaluation is divided into
not stable, relatively stable and stable, and puts forward prevention measures and suggestions to
the goaf ground so that the geological basis is provided for engineering construction.

Keywords
Coal Mine Goaf, Probability Integral Method, The Geological Stability

HRMNERP TR RRE MR

Fﬁ:\ mul,z, 1#511,2

VR b BRI A A T e SR, VLR R
NTHE MR S b, 1T B

Email: 504739487 @qq.com

Weks H . 2017485 H28H; R HM: 20174F6 H17H: KATHM: 201746 H20H

HE
BEE EREFNBRHREKPERE, BMTRRAMBRERK, BEFREXEARRAMOLEEASE

XESIH: BRI, T2 RN = LA R R e M FU ). HhERBL2E R, 2017, 7(3): 383-395.
https://doi.org/10.12677/ag.2017.73042



http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2017.73042
https://doi.org/10.12677/ag.2017.73042
http://www.hanspub.org

PRI, E2X

R — AT B ASCEE My MR LR A G B R X 2 AHFE, TR
A TR &I O 5 KRR L, 2 BRI TR 2 X T 5 e MR R T &
B X ARRE. HNREMRBESAKX, FHARTHHERHERHPEE RN, X TER
BEHR A K3 -

XK ia
B RZEX, BERGE, MRBENE

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5I8

M T BT X O RBEE S, B4 O B RETE, 2 ZEN TR, U2 LR .
KL R K, CAMRNAK. BRERRIE K TR EIE 21, T — R 55 5
W[2], DL, FRRESRAS X @SR R e W TT, X XA, B X R . Rk TR
FY R VLRI AR R R0 LA B 52 75 3L

H AT, B SR as X B0 77 3 B Roughset YE[3] T-S BURBIHIZE 4K IL[4]. 20 SR A
IR — TS R LR [5] . MERAR Sy RIS B RE6]2, SRIEE TR SC T BLET F 7 s 1 JF Ky
LA RSEAHE 7], 28 TR IS T 9 24 R 7 MO TR B e 5 UK T (0 B 16 5779 [8], MEAMB £ 253 R
75 [X H53 A PO I AL B RS I DR 22 6 7 K90, AT S5 AT 7 SR SR M [X b 22 B S0 M T A 4
T BB MLERRR 0], 25 A B2 A $4 T 353 2 P2 DR B R A 34 HE4T T 40 W [10], X0 98 7 H
TG st ELR 2 (X LTI AR, AR T DR e S 1]

ULV S IR M A T ST LT AN 5 4 A A 5 AR LR JF FEF R 2 9, R SR
LTI X A X, TR LB R RN AR RIE . AR RS, . AL, Mo
RUBAIG B —J2, s AR SRR, 20N 1-3 )2, WHISHESON 7 2. KRBT
B A By R 500 m VIR X TEE, EHEmI HT EA KRR X (40 AREAE, IR R 40
ot HC SRS (X M R R VEHEAT A0 TR FE, AR M TR HE MR BRI, o TR S (b B ARG

2. Xt EHER

PN X 2R R T AL 2 X &7 0 X iam 2N X, arElahZ2 T 82REA BEA. ARA.
CERARMNEIEROLE 1), 28 20~30 m BN AESG. KT SR TR TARTAHPX). LT Ps)
AR R 80K R 2 (Cot) RIP X P B B RS2 o PP X R & M X R 28 DY 2o 2 5 MR i 2 &2
BT

2.1. BFHR(O)

1) T4 FESRIWMA(OX): JEREE 142~202 m, K\ IRK EKEEZKE FIFRRKE. A=
F=
2) HGEEH(0,0): JBIE 64~97m, K. KEE. KL - FEZEH LA RKE .

p=i

K


http://creativecommons.org/licenses/by/4.0/

PRI, E2X

'll & + — |
R e iy A, (-
ST e T

+ —l W : &EI..II

| l'.'. T = gt L
wli) e v T L I 1
Ml o0
T e =y
11 ]l
el o | O]
---‘I__'__:h.:‘—_.‘-—_— . __. r | ;.
N L ] o r——
erb T ==
g + RoyliC) (
= Ll Tl L
+ I
e ~4 |
7 P,s—st@ | = '1

Ox | AMATATLEHE

| cr | mxatmERa

m SEE LBk Ba \ﬂ 3 ATHELER | Px | CEATRTEMIM
ﬂ SR LLBELN TR Pk | R Ar#EF4E \L‘ Fif 4

S é}:>fﬁwxg%mm$& *~H;mmaﬁxmﬁ§
o, wmeng :_,3 , Feod AR FAARER (m) |:| Bk A R
0| wesen A re munrrrzars

Figure 1. Evaluation area and the surrounding area bedrock geological map
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Figure 3. The distribution of the third layer of coal in the evaluation area
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Figure 4. The distribution of the ninth layer of coal in the evaluation area
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Figure 5. The ground subsidence was formed by means of ground collapse
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Table 2. The prediction parameters for surface movement deformation
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Figure 6. Surface residual deformation subsidence prediction chart
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Figure 8. Surface residual deformation horizontal displacement prediction chart
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