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Keyword Analysis of Two SCI Joumals on Rock Engineering by
using Text Mining
Yong-Bok Jung, Eui-Seob Park*

Abstract Text mining is one of the branches of data mining and is used to find any meaningful information from
the large amount of text. In this study, we analyzed titles and keywords of two SCI journals on rock engineering
by using text mining to find major research area, trend and associations of research fields. Visualization of the
results was also included for the intuitive understanding of the results. Two journals showed similar research fields
but different patterns in the associations among research fields. IIRMMS showed simple network, that is one big
group based on the keyword ‘rock’ with a few small groups. On the other hand, RMRE showed a complex network
among various medium groups. Trend analysis by clustering and linear regression of keyword — year frequency
matrix provided that most of the keywords increased in number as time goes by except a few descending keywords.
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Fig. 1. Basic text mining procedure for the journal articles
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Table 1. Most frequent keywords and their frequencies of each journal

. IJRMMS RMRE
Ranking
Keyword Frequency Keyword Frequency
1 rock 1390 rock 649
2 stress 381 strength 180
3 fracture 380 fracture 172
4 analysis 346 analysis 158
5 numerical 310 tunnel 132
6 strength 295 test 127
7 mass 294 method 117
8 test 294 stress 112
9 model 284 model 105
10 method 276 numerical 104
11 modeling 261 failure 101
12 failure 260 mass 100
13 tunnel 188 modeling 100
14 effect 179 joint 96
15 stability 178 dynamic 78
16 coal 170 shear 73
17 shear 162 slope 65
18 element 154 pressure 64
19 deformation 153 damage 63
20 mine 152 effect 62
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Fig. 2. Wordcloud of mined journal data based on the frequency of each keyword
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Fig. 3. Dendrogram of keywords with 5 classified groups
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Table 2. Clusters of term-year frequency matrix of [JRMMS

Cluster No. Slope Keywords

1 2.927 rock
acoustic, anisotropy, application, approach, assessment, based, behavior, blast, blasting,

2 0.292 block, bolt, borehole, brittle, case, characteristic, compression, compressive, condition,
coupled, etc.

3 1.191 analysis, fracture, mass, mechanic, method, mode, model, modeling, numerical, stress, test

4 0.132 algorithm, analyses, analytical, angle, anisotropic, aperture, area, around, artificial, back,

’ band, bearing, boundary, brazilian, breakout, capacity, carbonate, cavern, caving, etc.

coal, crack, dam, damage, deformation, disc, effect, elastic, element, experiment, face, failure,

5 0.784 formation, ground, joint, load, mechanical, mine, mining, property, ratio, shear, simulation,
situ, stability, stone, strength, tunnel, underground
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Fig. 5. Trend curves of 5 clusters of keyword from RMRE

Table 3. Clusters of term-year frequency matrix of RMRE

Cluster No. Slope Keywords
| 0.157 abrasivity, acoustic, analytical, aperture, application, around, artificial, asperity, assessment,
’ block, bolt, boom, borehole, boring, boundary, carbonate, case, characterization, etc.
) 0.852 based, behavior, crack, dam, damage, deformation, disc, dynamic, effect, element,
’ experimental, failure, formation, ground, joint, load, loading, mass, etc.
5.220 rock
4 1.610 analysis, fracture, method, mode, model, strength, stress, test
anisotropic, anisotropy, approach, behaviour, blasting, brazilian, brittle, characteristic, clay,
5 0.408 coal, compression, compressive, condition, constitutive, coupled, criterion, deep, discontinuity,
discrete, etc.
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Table 4. Classification of keywords based on the slopes

Keywords
Group
IJRMMS RMRE
Risin rock, mode, model, effect, ratio, test, strength, | rock, mode, test, model, fracture, method, strength,
(slo ezil) coal, modeling, mechanical, stone, mechanic, | failure, stress, analysis, dam, numerical, load,
P analysis, mining, failure tunnel, modeling, disc
stress, formation, ground, element, experiment, . .
. K . mass, formation, pressure, mechanical, water,
Holding fracture, mine, underground, blast, permeability, .. .
. . damage, effect, behavior, joint, ratio, crack, shear,
(0<=slope<1) crack, method, load, experimental, face, elastic, . . .
. ground, loading, deformation, dynamic, clay, etc.
induced, etc.
three, carbonate, shaft, subjected, single, algorithm,
joint, foundation, stressstrain, value, closure,
.. waste, schmidt, heterogeneity, discontinuity,
Declining . L . - . e
(slope<0) evaluation, normal, application physical, insitu, boring, distribution, cutter
P jointed, estimation, core, nuclear, intact, large,
engineering, flow, methodology, constant, deg-
radation, design, project, part, suggested, china, case

Table 5. Top 10 association rules of [JRMMS journals

No Rules Support Confidence Lift
1 {nuclear} => {waste} 0.013 0.920 51.491
2 {network} => {neural} 0.014 0.521 37.313
3 {emission} => {acoustic} 0.025 0.849 28.692
4 {coupling} => {hydromechanical} 0.011 0.500 22.962
5 {hoekbrown} => {criterion} 0.015 0.771 19.189
6 {anisotropic} => {anisotropy} 0.010 0.529 15.293
7 {uniaxial} => {compressive} 0.016 0.509 14.464
8 {fluid} => {flow} 0.011 0.594 14.370
9 {seam} => {coal} 0.013 0.852 13.997
10 {fracturing} => {hydraulic} 0.013 0.523 13.186

Table 6. Top 10 association rules of RMRE journals

No Rules Support Confidence Lift
1 {waste} => {nuclear} 0.011 0.778 68.778
2 {isrm} => {suggested} 0.019 1.000 51.583
3 {machine} => {boring} 0.011 0.583 45.135
4 {acoustic} => {emission} 0.021 0.929 35.924
5 {opalinus} => {clay} 0.011 0.875 28.507
6 {neural} => {network} 0.015 1.000 26.913
7 {damaged} => {zone} 0.011 0.875 25.792
8 {specific} => {cutting} 0.011 0.636 24.619
9 {point} => {load} 0.018 0.846 22.773
10 {fluid} => {flow} 0.013 0.800 22.509

EH9 o] F FYE 71E 491 107 FHL Table  {elay} 7 AT Q= ol Solslek. ol 29120
5.6 2tk R AmEold AL WolSE T A 3 NAGRA ZRAEO| U3 8 3}
4R e o 5 9lom RMRES] 29 {opalinus)=> 2| ] A=l tfet A7 A7} ke ARSI T
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Fig. 8. Networks of association rules extracted from two journals (The size of text and symbol are proportional to the number

of connected keywords)
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Table 7. Top 10 keywords of 3 journals published in 2014

ol g%+ QrukgsHiol SCImge] FAo] 24

Ranking KSRM IJRMMS RMRE
1 analysis rock rock
2 ratio mode mode
3 thermal model test
4 mine stress model
5 system fracture fracture
6 development mechanic method
7 based test dam
8 rock ratio failure
9 stability effect formation
10 case analysis damage
100
80
z 60 —s—experiment
e
3 =@-experimental
@
i 40 test
~si=laboratory
——Total
20 -+
2000 2002 2004 2006 2008 2010 2012 2014 2016
Year
(a) Experimental group
100
80
z 60 —¢=numerical
e
3 =E=simulation
H
[ )] analytical
=s=constitutive
——Total
20 -
[ o T T 1
2000 2002 2004 2006 2008 2010 2012 2014 2016
Year
(b) Numerical group
Fig. 10. Trend of two groups extracted from IJRMMS
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