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Application of Improved Density Peak Clustering Algorithm
in Dominant Grouping of Rock Discontinuities

WANG Shu-hong, GAO Chen-xtang , HOU Qin-kuan

(School of Resources & Civil Engineering, Northeastern University, Shenyang 110819, China. Corresponding
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Abstract: The stability evaluation of rock mass relies on reasonable rock discontinuities
grouping. However, traditional methods are susceptible to boundary and outlier points. To
address this issue, an improved density peak clustering algorithm was proposed for rock
discontinuities grouping. Firstly, the rock discontinuities orientations were converted into spatial
coordinates, and the squared sine of the angle between unit normal vectors was used as a
similarity metric. Then, an objective function was constructed based on validity evaluation
indices, and the cutoff distance was optimized using the crow algorithm to obtain the optimal
grouping results. Validation with simulated datasets demonstrates that the proposed algorithm
effectively reduces human intervention, avoids interference from outliers, and ensures more
reliable and reasonable clustering outcomes. The results show that the proposed method not only
maintains good consistency with traditional methods but also exhibits higher applicability,
providing a reliable reference for dominant joint grouping in engineering applications.
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Table 1 Two-dimensional normal distribution
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Fig. 3 Comparison of rock discontinuities clustering
results
() —A3CTT %5 () —K B
(c)—DPCHZ; (d)—FCM %2k

XFE LA b 4 R AEL Y Ay AR A5 R b K B{E
R bR L R AT R R, HAT BRI W0
(K2 5 & 3a 1A 3¢ 7] A1, DPC 37 0 7 I
d W BUE 80U B B 3d AT, FCM R 2Rk
P 2 RN G AFAE TS50 B nl g R BUm — 41
SERA TR 53 B 53 Hh— 41, AT 2 1R 43 21 45 2R 5 %t
Fb L 2 FNE] 3a AT HIGE , A SOy % B A5 A 45+ 1T 2R
JE 2 ST N T S LA DL A 5 44 T A AL O
X 1 A 0 2 A ] DLAS R A T R 1 4
F I B A SO R EE N T ARG 4l
BN R Ay et PR AR SO HLAA SRS
(R ZE I B TE T AR T Bk (R A 35k

3 RN

FOPEEE KA XA TR R I ISR, 5
PR 2 A8 X g SR AH 2, &b T s SO PR R A
R IR BB IR T B ] A Yl 22 i) 8 — 43T g L i SiE e
JE& A (1) 0] i) b B 2Ly 04 M At Sk sl A A L b
W M PG AL & AR G, VAR AR = 1 650~1 875 m.
LL AR AN A T 3 B, WG A R A 2240 X b )
R A, A5 5 ) R b R S A X, R AR
Fr ok 81°3178.58"E,44°20"3.47"N. 5t P 5 K4 i1
Py m 115 m, — 3 MR G B, U8 B & F EK
o ARSCLL N BT AR B 118 AN 4 S 1 A 7=tk



% 3 47 FROF . KRB F AR EL R B IRER LB BT B 135
5B ] A I Se gt b T Kb dE— 2B B R R S g A T PR A5 A R S A SN ) T A

H B 2 DPC S50 14 & B R TR S I L 141 4

(ELZR I P16 Dy S 45 Ry i 1) BOBRAE I

®2 GMERKLS R
Table 2 Comparison of rock discontinuities clustering results
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Table 4 Clustering results of measured
rock discontinuities
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