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Abstract

With “Particle Breakage” as the main topic, this paper analyzes the data of 1719 literatures col-
lected by CNKI from 2001 to 2021 through citespacV literature analysis software. The research
results show that: 1) The research on particle breakage has gone through three stages: slow de-
velopment period, fast growth period and slow development period. At present, the development
of particle breakage is stable. 2) Liu Hanlong, Qiao Kai, He Xiang, Zhou Weij, Liu Jun and other
scholars are the core researchers in this field, and their published papers are all more than 21.
School of Civil Engineering, Central South University, Department of Civil and Environmental En-
gineering, Hong Kong University of Science and Technology, Dalian University of Technology, and
State Key Laboratory of Geomechanics and Geotechnical Engineering, Wuhan Institute of Rock and
Soil Mechanics, Chinese Academy of Sciences are the core institutions in this field. However, the
cooperation between the institutions is not enough, so it is hoped that relevant scholars can streng-
then the cooperation. 3) “Engineering characteristics”, “direct shear test” and “coral sand” are the
hot research directions in recent years. The research results of this paper provide readers with a
clearer review of particle breakage, including the development history of particle breakage, clas-
sification, and the cooperative network relationship between authors and institutions, and pro-
vide references for readers’ follow-up research on particle breakage.
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Figure 1. Analysis chart of the number of published papers on “particle breakage” in China from 2001 to 2021
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Figure 2. Number of published papers on particle breakage in China from 2001 to 2021
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Table 1. Statistics of published papers by authors of “grain breakage” in China 2001~2021
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Figure 3. Atlas of particle breakage institutions in China from 2001 to 2021
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Table 2. Ranking of “grain breakage” publishing agencies in China, 2001~2021
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8 26 G N

9 24 Kz Reg

10 22 ERR K AR TRE2ERE

giadc 2, B3 bR, BT, hEREEARTRESERB ST BRI MRS, KRR
BRHEOREMGERL TR, W AR E WX T BRI IR B R, EE M H
Jinse A B\ 2 18] (14 5 A AT DLSEAT R T-BIF TC A o S S et
3.4. KRS

3.4.1. XBIAMIE B S
i Citespace SR FLIL N & 4 45 7O T “RURLARE " QB ia] I3 ]

Ci
Ji
[
T
S
L.
Py
M
We
H:

Figure 4. Knowledge map of key words of particle breakage from 2001 to 2021
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Table 3. Key word centrality of “grain breakage” in China from 2001 to 2021
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3 e R 117 0.30
4 =l 102 0.35
5 BB GRS 98 0.26
6 bich A 85 0.16
7 BT 82 0.12
8 Tl e 73 0.09
9 FH KL 68 0.08
10 AR 68 0.08
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Figure 5. “Grain breakage” cluster knowledge map in China, 2001~2021
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Table 4. 2001~2021 China grain breakage cluster analysis table
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Figure 6. Cluster map of time-line of grain breakage in China from 2001~2021
B 6. 2001~2021 4 o [E] B Ak FE A [8) B2 2K [E] 1

3.4.3. AREBRESHRAESHR

JHid Citespace B Burst detection ZHAEHEAT AT AL 0 A JF B BRAG HH 36 50 M3 5 T LUE HH TRE4R
P, CHRSEEERE” SO, BIAXIRA T, B ICEE 13 R b b X i T A R AR R AR L
ORI AR R AT T RBE W 8, LRG0 7 X &R TR Re e n s, RELRIRSE. 25,
KEES R4E. RE. B S5RERESE . fEAREA B, R T &S TR AR E SRR, &
JEE RN S AR 14)558 504 T FERI 70 4 RSSO REURL ) i B S A8 TR R 1 P s e RIUAE R 7 2% 1 ) s BRI 3% 3
B FE G ROTIE 2w B AR FE 42 1) e 50 DL B RTORE e B 0t 40 RSS2, 32t 1 48 FOSUSERE 7

DOI: 10.12677/ag.2023.131002 17 HERE 22 AT


https://doi.org/10.12677/ag.2023.131002

ML &%

RIEFEHERIUAE RV, BRRRE[1S]55XT 6 P [E] 7= i i s JOkE - gE A7 1 SUBORL Al 8, AN
PP ORI SRR SR R AR TR £, BRA BRI . TR T — RAIHK = HBT P15, B
FETRRLIAR s S B A ot BB U PR s o R R AR ORE B R O AN 5235, AR R — FE
bRug T 5SEbr LRSS, WA 1 SEPRiET16] [17] [18].
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