55 46 45 2 W F B I B Vol.46 No.2
2026 4F 4 A MINING AND METALLURGICAL ENGINEERING April 2026

ETEEREESBFTEREEBRNSEREEMN

AR, TG, ARAE, MBERY, NAEE, REAC, wiFH’
(L?E?I‘?‘ﬁt‘%ﬁﬁiﬁﬁ%ﬁﬂiﬁﬁﬁ(:HSF'J!)ﬁlﬁ/&n], jhﬁ 1000385 2. 11 [E 7K FI 7K B BF 28 58 2, AL BT 1000385 3. 7K B By b 52 080 K TR 4 R 5T
Rty , 65T 1000385 4. FFEF I A BOE R (5 E THE2ARE, Idb 5 420100, 5. KK JA TR AR, Kt 300350; 6. b SRR R + ARSI
TAEBE, dbat 100083)

 OE. DINARFLED N TREB R, R ShapeMetriX 3D REEXTE 20 4077 BEZ B4 7 53500 2, 3745 T A IR PR35 B LA
s ;5 AR BQ 490k Q 419l RMR ﬁ%ﬁ/ﬁxﬂfﬂﬁmﬁtlﬁ TAGPEM I A IR AT 1 BRI BRZS [ A AR, 4
R 3 BRI KT A R TR S RN — B B RE N T — Mz 22, Horh B8 MO Ml fe e A IV R S L b 9
IR ML ok 32 T S A A2 MEA 4y %Hv]lz&o PR AERCUNT 11 BEE R TR B /TR 4O T 1.1 B Ao o
2%, T LA LAFTEES R IR I T R A4 B SRR 437 (9 53 T8 4 B0 3 AR BR 19 A A T 0 7 56

R HARRENE; ARG BRI BQ 490k, Q A8k RMR 440k WHLER; ERIE; /IR 45K

FE %S, TD313 HRPRARAD: A doi ; 10.3969/].issn.0253-6099.2026.02.008

XEHS: 0253-6099(2026)02-0052-08

Evaluation of Rock Mass Quality Based on
Traditional Stability Classification and Fractal Theory
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(1.Ygjiang Clean Energy Science and Technology Research ( Beijing) Co., Lid., Beijing 100038, China; 2.China
Institute of Water Resources and Hydropower Research, Beijing 100038, China; 3.Research Center on Flood & Drought
Disaster Prevention and Reduction of the Ministry of Water Resources, Beijing 100038, China; 4.School of Information
Engineering, Zhongnan University of Economics and Law, Wuhan 420100, Hubei, China; 5.School of Civil
Engineering , Tianjin University, Tianjin 300350, China; 6.School of Civil and Resource Engineering, University of
Science and Technology Beijing, Beijing 100083, China)

Abstract: For the Shandong Xinhui Gold Mine, 20 joints and fractures in rock mass were scanned and measured by
using the ShapeMetriX 3D system, and the rock mass occurrence and geometric data of joints were obtained. Then, three
traditional stability classification systems (BQ classification, Q classification, and RMR classification) were adopted to
evaluate the rock mass stability, and fractal theory was introduced to analyze the spatial distribution characteristics of
joints. The results show that rock mass quality is evaluated as relatively the same grade by three classification methods,
with the overall stability rated from average to poor. Specifically, the stability of the hanging wall and its contact zone is
basically rated as grade IV or above; the ore body stability is mainly rated as grade Il ; the stability of the surrounding
rock of footwall is rated as relatively good, with some as grade II. The rock mass with fractal dimension less than 1.1 is
good in quality ; while the rock mass with fractal dimension more than 1.1 is poor in quality. Based on the above research
results, a rock mass quality evaluation scheme with the fractal dimension of joint fracture distribution as the classification
index is primarily proposed.

Key words: rock mass stability; rock mass classification; rock mass quality evaluation; BQ classification system;

Q classification system; RMR classification system; jointed rock mass; fractal theory; fractal dimension
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Table 1  Physical and mechanical parameters of

main ores and rocks in Xinhui Gold Mine
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Fig.1 Principle of 3D image synthesis with ShapeMetriX
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Fig.2 3D reconstruction of jointed rock mass surface
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Table 2 Structural plane parameters of rock mass

in Xinhui Gold Mine
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Table 3 Parameters related to occurrence of dominant joints
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Table 4  Stability classification with Q classification system
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Table 5  Stability classification with RMR classification system
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Table 6 Stability classification with BQ classification system

EIE

o/ 0./

o & Jy Ky wpa MPa BQ fE BO fi R

15 RGNk LA EE 422 0.71 81.69 40.845 390.03 298.36 IV
23 LRk BRI 7.42 0.62 5436 27.18  326.54 347.54 IV
19 RERKT RS 936 0.57 75.62 67.81 43593 367.24 I
24 LRENK R FLEI A 10.24 055 93.68 72.84  446.02 432.66 I
1701 %3 456 0.70 51.72 25.86 342.58 282.49 I
2104 %3 10.42  0.54 95.38 79.69 464.07 320.04 IV

i 3 R Gak I T R B, SR e R R



552

A RS, 55 FE T GER E M 97 i Mo I B RO A IR SRR 57

FEMA T~ V4, Horb g™ (A RSE i | 3 Fl A i
PEELZE N S AR E PEAR RS B A il o 1 2%
TEHEAT TSR I o R 1] SR BT >4 1) S 4
34 ETFHRERMEERENESR

I3 BRI 2 — b i i B2 2 S RO 25 g 1) vy Ty
25 SRR TEA R B By A AR, 73T B 7E
VR E PRV v 8 1 ] S AR AR R AR S 4 T
4552 Ze MR b SRR T 208 B T a0
VR AL)THT 0 25 A 114 3 A, ) 6 A B8 1 o 5
T AR B 4R, X RO A RE S 48 75 A AR Y =
AELEFRRAE T LIS BT S ] SR FHAH DL 4E 5L

1
D = dimF(r) = lim eN(r) (8)
r—0 gr

A HEIE A N () IR R IE K r 948 T
BF(r) MEBAES AR T,

SR D FETE IR R 5T X 3845+ 1 4
I3 BN BT BT DI B AR AN N (r) . 2R
ARGEIE RSE BRI N (r) , FF22 6] Inr-InN (1) &
ENE

()

o

R

(ei ~ \\

{f/
%
7

X/ TV /
/ /

7
(a) 100 55435 (b) 50 %43 (c) 25 %40 (d) 20 %455 (e) 10 %54y
B4 TEARIEER
Fig.4 Fractal result of joint plane

xRT SREHITEER

Table 7 Calculation result of fractal dimension
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Table 8 Comparison between classification results obtained by

different classification systems and fractal dimension
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Fig.6 Fitting between scores of different classification systems and fractal dimension
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Table 9  Rock mass quality evaluation scheme based on

fractal dimension
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