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Fault surface reconstruction based on Morphing method

LIU Guangwei®", SONG Jiachen®, BAI Runcai*", LI Peng*
(a. College of Mining and Engineering; b. Research Center of Coal Resources Safe Mining
and Clean Utilization, Liaoning Technical University, Fuxin 123000, Liaoning, P.R.China)

Abstract; In order to improve the accuracy and smoothness of reconstrucing fault planes with sparse data, a
method for building fault plane model is put forward. The method analyzes and selects the fault level
modeling data, then uses Morphing method to construct transition curves of adjacent sparse fault lines, and
at the same time, uses CD-TIN to reconstruct smooth fracture surface. Based on the basic theory of
Morphing method. the correspondence of feature points of fault line data is analyzed and feature points’
matching is realized by distance dichotomy. With reference to the finite extrapolation method, the location
of the fault tip is determined. The method of Lagrange interpolation is used to extrapolate the curve of node
of fault line and realize the cutting of intersecting fault plane. And the smooth construction of broken layer
under sparse data is realized. The forms of fault plane model generated by Kriging interpolation method and
Morphing method are compared. It is concluded that the fault surface formed by Morphing method is
smooth and natural, and it can better restore the bending details of the fault.
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Fig.1 Spatial sequence fault polygon
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Fig.2 Spatial sequence fault stick
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Fig.5 Contact relationship between coal seam and fault
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Fig.6 V; Feature point correspondence
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Fig.7 P, Feature point correspondence
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Fig. 11 Fault realistic comparison chart

WAE A SCH A 4119 Morphing 7735, LR B 32 AR AU #8 K040 B i iF 40 SMCADH ' R 4G
BT NET ¥ 6 . 4% AutoCAD #:47 ZR & 43 5 AE UM 4B B2 28 © =0.2,0.4,0.6,0.8 o & &b 1y 3t 9 il
. mE 12 Fron. A CD-TIN A= pl Wr )2 1 455 8002 5@ 3 Xt Morphing J7 32 4= B A9 W7 )2 1w 2 25 A
Kriging J7 42 A )2 R 28 (&1 13), AT LLR 338 b Morphing J5 ¥ A4 S AH € W7 )2 2k ok 88 il 2, 3 1 A2 B
W )2 1 CD-"TIN A7, 0] L7853 Bt K W7 )23 A 25 i 240 75 o B 4 T o o O )22 T 28 RS

Ry i — A 5 B R T2 T 2 AR A AR IR b SO A 8 G T 2 AR KA A Tk RR 5 T U2 Ak B O L R



76 TR K FFR %41 A&

FLIE IR 8 A 1 SR DX SN 19 2% W7 J2= R AT 2o J0E oy 4 A il L 2 IR 4 W LR S R 2 DT ) A B e AR T
FLIG P IR B KA1 2R X BT 5 A I 2 — AR, (AT 14 FTs .

(a) Morphing 7 A4 KT Z IR (b) KrigingJy P4 T2 i 54

B2 HEM&ER B13 WEE=#ELELLE
Fig.12 Transition curve generation Fig.13 Comparison of fault plane morphology

. F

45

B 14 BEXRTERRIEZHKE

Fig.14 3D model of fault in first mining area of open-pit mine
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