3755 8 M S | i
2016 4 8 H Rock and Soil Mechanics

Vol.37 No.8
Aug. 2016

DOI: 10.16285/j.rsm.2016.08.011

ETHIREHER =4 E FRAEY) B

Mg, BB, K4

QAR KR 2B, YL M 210098)

R

W OE: AR ARG MR G T I S AR AR B, AT S ) 22 W R o3 AT 0 et TEAAEI T BR S M T A T S 2 B
AOIRI RS, S TANINEE, R CHB S TAHN IR . ARRYUADIE G 1 SR, e S 454
TR T A SR . ERTH AT DA T B 200 T, AR TEAS IS I 2 10T . TR - RAC 2R A Z IR
BRILBAT IR, A LS R HTE A T A WG PME R TE R [0 7RG 17 5 5 O R M T AR S R, K
A BREERTH 23 500 5 S HAA BT VIR 5, TE R T A DI BI — 7k . AEDIRIR R R A 2000 73R, G A ) 5e A
ARGy BTN RO AL W 2 SR 5 5 80 B 2 TR AN 5 K T I8 o BB 4 AN LGSR BRI 1% 7 VA AT . T4
SRR, TR U R s E R T S D E, AR T DOE R OISR M R N IR A2 10, Tk B R .
KB GG PR IE SRk, R I A AR

h g 43K5: TU 454 SCERBRIRIG: A XEHRS: 1000—7598 (2016) 08—2206—07

Study on cutting of 3D complex blocks with finite discontinuities

YANG Shi-kou, REN Xu-hua, ZHANG Ji-xun
(College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing, Jiangsu 210098, China)

Abstract: The generations of blocks and discontinuities network model of rock mass are the basis of various mechanical analyses and
field analyses. The cutting process of complex blocks is analyzed, the corresponding algorithms are described, and a C++-based
program is developed. The concept of oriented shell is added to the data structure of block in order to describe the multiply-connected
characteristics of block. The discontinuities can be simple convex polygon and complex concave polygon. General blocks are cut by
finite discontinuities, through calculating the intersecting lines of faces, generating loop vectors by searching intersecting lines,
generating face vectors by analyzing the relationship of loop vectors, generating shell vectors by topologically searching face vectors,
generating blocks by analyzing the relationship of shell vectors and so on, and then a general method of block cutting is proposed.
The validity check of obtained loop vector, face vector, shell vector and blocks is conducted during the cutting process. The final
blocks and discontinuities network model are obtained when satisfying with topological validity check. Four examples are selected to
validate the method. The results show that the method can effectively cut complex blocks and the discontinuities can be complex
polygon including concave surface, and indicate that the method is universal.
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Fig.2 Multiply-connected blocks with two holes
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Fig.3 Flow chart of block cutting with finite discontinuities
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Fig.8 Block cutting with many finite discontinuities
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