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A Study on the Methods to Calculate Mixed Weights of the Condition Evaluation
of Rock Slope

Yoseph Byun', Jungchan Choi’, Joohyun Seongz*

Abstract: This study proposed the modified weighting values for jointed rock slopes. The studies on deduction of evaluation index and calculation of
weighting, development of criteria for evaluation and evaluation models have been conducted through decision making techniques such as the Delphi
method and the AHP method by many researchers. Because these decisions making techniques may be less objective, it is necessary to calculate reasonable
weighting considering both an objective weighting and a subjective weighting simultaneously. In this study, utilizing the inspection data of jointed
rock slopes, an objective weighting that the concept of entropy is applied was calculated. And the subjective weighting values by AHP technique was
calculated based on the opinion of experts. And a modified weighting was suggested by combining the two. As a result, it was found that jointed rock
slopes have higher weighting in artificial factors and the damage status items. In addition based on the finally suggested weighting (mixed weighting),
the revised evaluation criteria could be presented by converting it into the evaluation score (76 points). And it is expected that it could be usefully utilized
upon inspections on cutting slopes and safety diagnosis since objective and highly reliable criteria compared to the condition evaluation criteria that
are currently used could be presented through the results of the study.
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Fig. 1 Procedure of entropy analysis
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Fig. 3 Hierarchy structure of the evaluation factors for joint rock
slope

Table 1 Results used in entropy and AHP analysis

Factors Weights
Entropy AHP
Tensile crack 0.128 0.155
Ground deformation 0.103 0.136
Structure deformation 0.096 0.125
Volume of failure 0.045 0.074
Strike of joint 0.098 0.073
Dip of joint - dip of slope face 0.072 0.071
Joint condition 0.036 0.063
Slope angle 0.056 0.049
Rainfall or ground water level 0.096 0.060
Excavation condition 0.07 0.034
Drainage condition 0.047 0.057
contienstrmeion i [ i [ o
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Table 2 Weights for condition items of jointed rock slopes

2
Eer

MSE=
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n

ltems Obje.ctive Subjetctive Mixed-
Weight Weight Weights (1)
Tensile crack 0.128 0.155 0214 A71A, e, : 71E 7FSA-ER 7 A
Ground deformation 0.103 0.136 0.151 n : Y71aE s
Structure deformation 0.096 0.125 0.130
Volume of failure 0.045 0.074 0.036 Z¥zZro] A& @ 2}F= Table 494 B+ vle} 2ol Ay
Strike of joint 0.098 0.073 0.077 opulH e o] 0= oka] AR F T} 71| Fol| A T3}
Dipofioi-dipol | gom | oon | ooss PVEAQ) BEIFTL079 35 7V A 2 Bl
dbajein|gE o] A= &3} V=X A7
Joint condition 0.036 0.063 0.024 zgj A Z]Lo‘ ;X]'(%}:‘é' 312;} Z:q]ﬁzmzm,] %Ozél
slopes inclination 0.056 0.049 0.029 o 2% 0 7};;(]: Table 5141 ﬁh H‘};‘}—ﬂo] ;E}wr,}
Rainfall or ground 0.096 0.060 0.061 ST = - b o
water
Excavation condition 0.070 0.034 0.025 Table 4 Comparison of mean squared error
Drainage condition 0.047 0.057 0.029
Condition of . . Mean squared error
protection and 0.153 0.103 0.169 Classification Jointed rock Fractured rock
reinforcement slopes slopes
Mixed-Weights (1) 3.327.E-03 4.622.E-02
Canada and Sullivan(1989)°l <]3fl AA1E Wyog F3t e Lan 03 LABES
NEAZ AHEATE ofu] HEAS 02 AHE] 95 0.1 a=02 1.346.E-03 2.548.E-03
A1 09714 AEstelom e)okubuerwish shajohih) a=03 1.262.E-03 4.342.E-03
Sl o] Hapasmo] T 7]_’%5(] A1 Table 3014 B Mixed-Wei a=04 1.194.E-03 6.810.E-03
- = - = a=05 1.143.E-03 9.954.E-03
st FR7EADI} ERHEAQCILEF a=0.1~ M a =06 1.110.E-03 1.377.E-02
0.9) TellA AR 7HEA] 41782 913 iAot S a=07 1.094.E-03 1.827.E-02
o] g3ttt HoAlF exk= F54kl i A= S7g s} o =08 L095.E-03 2 344 -0
= WHOE T ghol AT E Aol He Alelnw —ir% a=09 1.113.E-03 2.928.E-02
& gkel Aol e Aol T 5 ek BIAF A= 2
()7 Ztt.
Table 3 Mixed weight of jointed rock slopes according to smoothing constant
ltems Smoothing constant ()
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Tensile crack 0.153 0.150 0.147 0.145 0.142 0.139 0.136 0.134 0.131
Ground deformation 0.133 0.129 0.126 0.123 0.120 0.116 0.113 0.110 0.106
Structure deformation 0.123 0.120 0.117 0.114 0.111 0.108 0.105 0.102 0.099
Volume of failure 0.071 0.068 0.065 0.062 0.060 0.057 0.054 0.051 0.048
Strike of joint 0.076 0.078 0.081 0.083 0.086 0.088 0.091 0.093 0.096
Dip of joint - dip of slopes face 0.071 0.071 0.071 0.071 0.071 0.071 0.072 0.072 0.072
Joint condition 0.060 0.058 0.055 0.052 0.050 0.047 0.044 0.041 0.039
slopes inclination 0.049 0.050 0.051 0.052 0.052 0.053 0.054 0.055 0.055
Rainfall or ground water 0.063 0.067 0.070 0.074 0.078 0.081 0.085 0.089 0.092
Excavation condition 0.037 0.041 0.045 0.048 0.052 0.055 0.059 0.063 0.066
Drainage condition 0.056 0.055 0.054 0.053 0.052 0.051 0.050 0.049 0.048
Condition of protection and reinforcement 0.108 0.113 0.118 0.123 0.128 0.133 0.138 0.143 0.148
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Table 5 Modified weights of jointed rock slopes 53] ANy, 725, 49 2 Ak 52 JAdA
, , € Ao 2 g H IERY 7N 7R of AETT e
Items Modified weights A A 02 T2E AHP 7|8k 12X w5 AR 7}
Tensile crack 0.136 o e e = T AT
Ground deformation 0.113 TAHG =2 Z 02 Uelth & H44d3 it ofuzt A
Structure deformation 0.105 =7t el AeA o] Erge] nidRe) ekl T2
Volume of failure 0.054 g FEYS BT Ao g2 AlFAR U] 7R E 4
Strike of joint 0.091 FA71= Aol dElZoletal AttEn B3 gl BAYE 2
Dip of joint - dip of slopes face 0.072 735 AHP 7|8k 71X &= MEAL 3 FARSHA U2 B
Joint condition 0.044 HAAAE vy o 2 A H ER T 7|9ke] 74|71 =4
slopes inclination 0.054 U-gof upe} Ak 71227 A BA A 7R o) vls) Avek 3
Rainfall or ground water 0.085 7+ Ao Z Vet
Excavation condition 0.059
Drainage condition 0.050
Condition of protection and reinforcement 0.138 5. E E
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Fol A el AA IR AL dege, AR S so] 48 /1ENE ARG, o8 Vo B NF

okl
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Table 6 The comparison of between existing weights and modified 1) AE=ZN] 7|9 284 Mg s gl |
weights of jointed rock slopes2 73] 3HEo] 712XV} 7P =2 3RO 2 Ve O
s Existing Modified | ™, 1w, ARt ‘ﬂ“ﬂj 3ol Lt f‘oﬁ%ﬂi LHERst g
Weights | Rank | Weights | Rank 2) AHP 7 I A& ASE T2 A HEHe &
: AL 71 A3l o =X AR A glok
Tensile crack 032 | 1 | 0136 | 2 b];ezclslnge HE:] ;u‘?g] }j;] o —?}OM 7:?; ; Lq]iﬂijjgig;
Ground deformation | 0.066 | 3 | 0.113 | 3 é;clre:‘:;de J1 2 a8 2o 2 UERT, 919] 89 2= B
Structure deformation | 0.066 3 0.105 4 é;clresacfi : -UJ EZVE’]_EH P SadtgEe s ‘4—5}%@
3) £ 7 2P A, tigizte] M E(IER ] 7]hke]
Volume of failure 0.053 3 0.054 9 Keep 7]_%5<])34_ 712} giobd & 9 T 7k ZQT(AHPE B 1
Strike of joint 0.105 2 0.091 5 Keep {23 7],%;—<]) = JehjEs $71R) 9 o g AR Eg 0.
Dip ij"mtf;f;p ofslopes| 105 | 2 | 0072 | 7 b];eglsizzfe o, 71 A 7R A& «lé BAF A
Joint condition 0105 | 2 | 0044 | 12 | Declined HE ol 83kl AT 3t HF =& A
by 4 score nge) 5 FFEAE Q9H aQlF £
slopes inclination | 0.053 | 4 | 0054 | 9 é;clre:‘csji So] 2o 7}E=x2 zk= A o 2 et
Increased

Rainfall or ground water | 0.053 4 0.085 6

by 4 score £ A4 AN HER ol TE A EE Fol7] 913

Excavation condition | 0.105 2 0.059 8 bl?/e; lsiggfe X= 3kS thokst AT 559 veH-S A ste] ook

Drainage condition 0.053 4 0.050 11 Keep g AANE B3 F7HER] BAlo] FEojor & Ao w A
Contionstreton | oaos | 2 | oasy | 1 |l %
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