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Discussion on zoning model of overburden after mining and its engineering
significance
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China Coal Technology and Engineering Group Corp., Xi’an 710077, China)

Abstract: The mechanical state of overburden after mining is directly related to roof accidents and roof water disasters,
S0 it is necessary to study the overburden structure after mining. The "new four zones" model of overburden structure
is proposed: caving zone, fracture zone, bedrock separation zone and loose alluvium zone. Combined with the previous
"three belt" model and "four belt" model, this paper makes a spatial comparative analysis, and clarifies the spatial
relationship of the three zonation models. This paper mainly discusses the scientificity of the "new four zones" model
from the aspects of the water level of the aquifer in the overlying strata affected by mining, optical fiber detection, roof
water drenching phenomenon,etc.,and comes to the conclusion that any interval in the overlying bedrock of the coal
seam may produce separation fissures(called separation spaces when reaching a certain macro scale)* "Three belt" is
mainly used to check the rated working resistance of coal mining support and guide the design of water proof
coal(rock) pillar The "four zones" can guide the grouting engineering practice in the separated zone to a certain extent,
but there are some disadvantages, such as the safety risk of underground grouting and weakening the original
engineering value of the "three zones"*“ The "new four zones" inherits the engineering significance of "three zones",

and can effectively guide the prevention and control of roof separation water disaster.

Keywords: Overburden after mining; "Three belt" model; "Four belt" model; "New four belt" model; Engineering

significance; Prevention and control of separated layer water disaster
20 28 60 FEAR AT, FREXT TR BT 5T 5= BB K BT S e, X A0 ORI Tk Sk 4B,
A BT HER A B 20 tHRAD 70 4EAR LK, @I A LA ROR B IR M A A R =
I FLAMT T N /KRB e B, 5 T LI AL K 7 A, B RINARRE L, MREEAXS

Weks H . 2021-05-01; 1&[EHHI: 2021-06-13

BEWH: BEARRYESRIIH (51574250, 41772302); HR/RZ T 2019 4RI Biwi B

F—EFE: BE)T, 1969 44, B, WHEETAN, LR AE, AR, NEEN /KEDRSHEAEHETIE E-mail:
Ilvyg691208@126.com

WEEE: o, 1984 F£4, B, IWRZEEAN, #6%, HEESIT, WK SO 5 TR BT S 2% TAE. E-mail:
giaowei@cumt.edu.cn



B E 5 5 R
COAL GEOLOGY & EXPLORATION

AN CEF. KR RS K F IR B S R
FERATEY (BAURfRFR “=TF" JFRMi), 3 H i
245 W, EAZEEBESEEYEIEER. HF
iR SRR, RE S BRI S T R 4 2R
R FEAKHEPIR N TSR B AT ARG Sk 4B
BRI RRESEN, iRl o8 KA
() B v B2 () IR 52 1) vy R 78 2 S B 2 45 ) PR 520
PP AR gy g UV 30 5o 78 2 St 2 o B R T
TSR REE  E T s SRR T
GA-SVR HIRBh7E %5 T /KRR i FE Tl 77 v . FiRwt ot
BORISAE “ =7 BAER N RTT, RAERA X
SEFEAANTE . 20 THAD 90 4FAR, mZEVEPLR A PR e
AT 7, B AR T, SR DU A
TIN5, NSRS TR SE SR gt i S ak ), 5
R, TR ZKFZ R, A 5 i A DU 2%
T35 B K ERR, BFIEL S KE KL R BFE
JGEF (45) M. TRAOMOK IR S TRESEBI G, o #T
IR FE A WA EZ BT Re =R 2. NIX
BIFRIN “UUHE” WA, ASCHEH “BrlUay” WA
T 3 M R R A R A TR, NS
JEKEB IR TR AR AR

1 REBESHRE

11 “ZH B

WRYE B AT R AL L L K PERE, KR -
B RN 2 BRI Rt SRR AN il
B (K 1)

A T EA NIRRT, RIRR. REK
Ha, EEARAE T, BERIBCERITEEE,
FFBEA LA WAt TR, ARV AT
HK

1

e —
e | B

S

IR

Fig.1 "Three belt" model
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Fig.3 “New four belt” model
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Fig.5 Plane layout of excavation engineering
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Table 1 Related parameters statistics of working face
. WRKml SREEE RAKEEE TEMm
TAETH S e )3
m m /m 7K E/m
111082 37 265 32 0
111084 34 25.9 18.6 RIK
113082 36 26.3 56 0
113081 38 26.6 58 0
114152 3.8 26.6 116.5 0
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Fig.7 Water level duration curve of borehole Z1
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Table 2 Related data statistics of working face
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114152 3.8 26.6 276 0
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Fig.8 Water level duration curve of hole G1
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monitoring hole

AT R B M AL L 61 m I, ARIRERASEFLIR
375 m Ak E AL T (R A FRA M HE), Bes — ik
BT A A AR A T A5 AL 36.5 m i, £kt

A2 5 T (3K 3)-
®3 ALK E ST

Table 3  Statistics of broken position of cable in hole
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Fig.10  Stratum histogram and mechanical test results of
monitoring hole
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Table 4 Statistics of roof drenching in coal mining face
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