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A 3D modeling method of bending zone in overburden strata

SHI Xiaonan, JIN Qifeng, SHEN Xia
(College of Computer Science and Technology, Xian University of
Science and Technology, Xian 710600, China)

Abstract: For problem that tri-prism model cannot accurately represent irregular stratum structure
especially borehole deviation, a 3D modeling method of bending zone in overburden strata based on
generalized tri-prism model was proposed. Firstly, 3D geological model of overburden strata before mining
is constructed based on the generalized three-prism model by use of drilling raw information. Then range of
bending zone is determined through distinguishing key strata position. Finally, deformation parameters of
the bending zone in overburden strata are estimated to modify the 3D geological model of overburden strata
before mining, so as to establish 3D geological model of bending zone in overburden strata after mining.
The example analysis result verifies validity of the method.

Key words: coal mining; overburden strata; bending zone; 3D geological model; generalized tri-prism;

key strata

YL SR — o Ll 5 8 I 17 B = HE R AR A R TP

TR Ry = 4 i S AR I, £ A L B AR A O T

KA R G NI R R 5 b R UTRE RFR s T (R R SEPR A R R b L B TR SE R B
GEFNE R R R X AR MRS IR A5 A A A R B R T B R e B AL A R A —
M) o Y B RS 4D R B0 i S b R AR b2 B RTECE A L SEARE R R AL FE TP ALY L AL 1L 42 T —Fb
WFFE B A 5 . =B kE (Tri-Prism, TP) I = B (Generalized Tri-Prism, GTP) 8 %L

0 3

i

W is BHEI:2017-07-09;: 18 H#A:2018-01-26 s RAE A MK .
HEE T [HEZ A RBAIEE R BITIH (41472234,
EE B A L BERE (1981 —) 2, T B ARAA » PRI A0 o 2 BB 5T 7 1] O b BT = 2k #A , E-mail: shelly8175@126. com,
SRR WA, 4 AT K Mk, — A A Ml =g @ Tk U] T A 3hk 2018, 44(3) : 102-105.
SHI Xiaonan, JIN Qifeng, SHEN Xia. A 3D modeling method of bending zone in overburden strata[]J]. Industry and Mine
Automation,2018,44(3) :102-105.



2018 % 3

KA A EET R Z Rk

+ 103 -

ALRAN TP AR 75 37 AN KLU 3 J2 235 4 0 G 2 A6l L
PRAHE O RN . ASCIR I T — R R T GTP &
TR o S AT = A D 0k L O 8 o S i SR T
DT A R

1 #ZERE

ST GTP BEAURY B 5 25 Aty — 4k de B3 e
KRR . B5EXT R LGSR a2 05 B AT misk 2R
LS B TC A B o Al AL AR B AR Al 3 2 4% — € I
AT T, B A RN =
(Triangulated Irregular Network, TIN), %X J5 LA
TIN Wy 57 30 OC R R . 455 GTP A5 Y g
SR Bl A T A A 2 S ) O R A
BN E S il . e A s Tl R S
B, IR L AL TE 2 8O0 R 8l i 4 5 M BT = 4E A5 A
HEATIEIE . 45 3R 3l J5 A 25 iy BT = 4R R A

PRIV LIS B TE———

HREER

i

e Eex ik
ERBH
LA = || [ g e s
R RHREE .
s TR R A W
ﬂmﬁéﬁﬁﬂ MR = YR

Bl 1 BT GTP BRI R A 2 iy = 2k iR 7
Fig. 1 3D modeling flow of bending zone in

overburden strata based on GTP model

2 BRXEHEA

2.1 GTP##

GTP BRIt 1T 2 AR —E AT 1Y = I Al
3 AT Y 1 0% A, A4S 45 5 TIN 31 5 . TIN
IR GTP RN KT &, niEl 2 fros. GTP #
T I MR AR AL LA B S GTP i 4s &5, 1 TIN 3 %
Pz 6] — 3 J2 1T 1R 45 0 WY B AL R R O 1 i GTP 1)
i3, LGTP ) b F 24 = #f J8 41 5 19 TIN [ %

Kl 2 GTP
Fig. 2 GTP model

RANES 2T, UL GTP [0 T 3R 2 2 T/ 2 8 1
AR LU GTP ok Fom a2 5k,
WA GTP A4 st 2% . 1% 1 GTP # A %
PRk, Lk 1,
#F 1 GTP BAEIRSS 1

Table 1 Data structure of GTP model
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Table 2 Parameters of each rock strata

Fa o PPER A /10'MPa B /(g cm™?) JE B /m
KRR = 0 1. 60 15. 50
AL 0 2.22 28.73
BRI 1.70 2.31 33.10
R 1.51 2.37 79. 20

MR 0.22 1.29 7.40
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Fig. 4 3D geological model
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