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Investigation of method for determining factors weights in evaluating
slope stability based on rough set theory

WANG Guang-yue, CUI Hai-li, LI Qian
(School of Civil and Hydraulic Engineering, Shandong University, Jinan 250061, China)

Abstract: To compute the weight factors that influence slope stability accurately, rough sets theory is used to analysis the raw data.
Based on discretization of the measured data, the significance of attributes among rough sets is estimated instead of weight
determination, and a relation data model about slope stability assessment is established. A knowledge system is built through making
attribute value into eigenvalue. During data analysis, the weight of a slope stability assessment model is computed by analyzing the
support and significance of forecasting method for the predicted object. The proposed approach overcomes the subjectivity of
traditional weight determination method, improving the precision of risk assessment for slope stability. At last, an example is given to
show the effectivity and rationality of this new method.
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2.1 tHREHE

WRELES A LM IGRR, WREEAR.
SFRRAUEL, WE R A ERSERRR. XU,
RIE U LIS KR, A=(U, R)RZE—TLIZEN,
AL, IR X 8 R EEARMIEE, AR X
SRR X W, R X R T, R A
NAERAAE U IR 274, XU AEEAM A4
U FORR I aT e S, i R ANAT i SUAR & 4R
X BB I e . R Al ERMERRE R —
HARER R 1A 44, 10 R AT € AP UL R A
—HUAE 0K R-Rough 4, iR A—H4E 2k Rough 4.
22 ERR4A%

FRE SRS P 1 SR RIE 5 R G B &
G, —MEERE S B—1RE (U, 4,
Hbu={u, u,,.., Uy} A RIETE, FOywiko
MG, U RICEREARN R A=la, a;,..., a,}
RN EEHRE, A4 TR ERNEMSE; T
5 A acd » 5 — DMWY aUsaU) , H
a(U)={a)|ueU} F A @M a WSS —ME R
ARG L —ME BRRER, M B o,
FRERE-ANXKRLWEE. WHR 4=CcUD,
CND=¢, WIEERYS (U, 4) J— sk, H
TR EE R A A B, D R R ERR A PR
JEPES
23 RiEfel. FIEML

W ERS X R Y, Xk PRI Q 540 5l e XAE
X R Y EADHXR GEMITEM KR &
RS XY /2 XY PAEE ZIu kR, N&I=PR EAND
WG ER IR, W R 1 - LUTAURN 1= R Ao 5 e
P&/

I'(R)={(x,»)e XY I(X.Y)NR#¢}

(D
L(R)={(x,y) e XY I((X.Y)) =R}
IR R IR 2 R
BN,(R)=I"(R)-I.(R) (2)

i (2) RN R ML AL IX 8K

FIEM N FE R T IE XL, Bl K
POS,(R)=L.(R), "ERUIt—EAMAITTHEINES,
KEETTR AR T X UL .
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WwCh U, P &R CH—AT14, T
HH P YRGERIAT] 3 HEK R IND(P) N

IND(P)={(x,y)eUxU/YaeP, f(x,a)=f(y,a)} (3)

L f(x, @) FoRRIITE xeU K TR a H
{E s ANFT 0GR IND(PYR R T 83 U 1—1%
%%, M UIND(P).
2.5 SR

SRR LA a7 REURE B I8 FRIAZ 00 P 25 o ORI 0 »
FRRPE AR B2 HARFSFEZR, £2H
H L AU TUAR I BTSRRI, SRR EE
RIS BB AR I ZATE T, MR A A DG
AN

wREZEANEMXRRLE, reR. WHR
IND(R)=IND(R—{r}) , WIFR r 7 R "2 v #2211
HAH; W P=R—{r} ML, W PE R BI—A
Zyfif.
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Table 1 Data of slope projects
A EF;} D T i R LB LA RE LIRS
J(KN/m®) /kPa D) D) /m
1 224 10.0 35.0 45.0 10.0 0.40 0.90 0
2 20.0 20.0 36.0 45.0 50.0 0.50 0.83 0
3 20.0 0.1 36.0 45.0 50.0 0.25 0.79 0
4 20.0 0.1 36.0 45.0 50.0 0.50 0.67 0
5 22.0 0.0 40.0 33.0 8.0 0.35 1.450 1
6 24.0 0.0 40.0 33.0 8.0 0.30 1.58 1
7 20.0 0.0 245 20.0 8.0 0.35 1.37 1
8 18.0 0.0 30.0 20.0 8.0 0.30 2.05 1
9 27.0 40.0 35.0 43.0 420.0 0.25 1.15 0
10 27.0 50.0 40.0 42.0 407.0 0.25 1.44 1
11 27.0 35.0 35.0 42.0 359.0 0.25 1.27 1
12 27.0 375 35.0 37.8 320.0 0.25 1.24 1
13 27.0 32.0 33.0 42.6 301.0 0.25 1.16 0
14 27.0 32.0 33.0 422 289.0 0.25 1.30 1
15 273 14.0 31.0 41.0 110.0 0.25 1.25 1
16 273 315 29.7 41.0 135.0 0.25 1.25 1
17 273 16.8 28.0 50.0 90.5 0.25 1.25 1
18 273 26.0 1.0 50.0 92.0 0.25 1.25 1
19 273 10.0 39.0 41.0 511.0 0.25 1.47 1
20 273 10.0 39.0 40.0 470.0 0.25 1.43 1
21 25.0 46.0 35.0 47.0 443.0 0.25 1.28 1
22 25.0 46.0 35.0 44.0 435.0 0.25 1.37 1
23 25.0 46.0 35.0 46.0 432.0 0.25 1.23 1
24 26.0 150.0 45.0 30.0 200.0 0.25 1.20 0
25 18.0 25.0 0.0 30.0 6.0 0.25 1.09 0
26 18.0 12.0 0.0 30.0 6.0 0.25 0.78 0
27 224 10.0 35.0 30.0 10.0 0.25 2.00 1
28 214 10.0 303 30.0 20.0 0.25 1.70 1
29 22.0 10.0 36.0 45.0 50.0 0.25 1.02 0
30 22.0 20.0 36.0 45.0 50.0 0.25 0.89 0
31 12.0 0.0 30.0 35.0 4.0 0.25 1.46 1
32 12.0 0.0 30.0 45.0 8.0 0.25 0.80 0




%8 ) EE s FETRUREEE BRI 3 e PEVEAN b R 3 A EER e TV T 2421
Table 2 {%if fiﬁ%?§ y Xof - THT FRIECE Ve 38003 il #4541 R e S J
able able of decision-making k= 2 g [5].
BE G G G G G Co D D HEATIY A
I‘foﬁgﬁ <23 <21 <36 <45 <60 <0.26 <l Afaz U/[ND(C):{{1}’{2}7{3719}7{4}3{5}3{6}3{7a12=14}’
8,15),{9. {10}, {113,{13}, {16} {17,18} {20
'&‘J’jﬁfﬁ =23 =21 =36 =45 =60 =026 =1 FaE ®.155,19),103, 11143, 16).{ 12033
Lo 0 0 10 10 0 U/NDD)={ {1,2,312,17,20},{4,5,6,8,9,10,13,18},
2 0 1 1 1 0 1 0 0
5 0 0o 1 1 0 0o o o (7,11,14,15,16,19} }
4 0 0 1 1 0 1 0 0 ‘
s 0 0 1 0 o 1 a1 S N e
6 1 0 1 0 0 1 1 1
7 0 0 0 0 0 1 1 1 U/[ND(C_C] ):{{1}’{2}7{3519}5{435}3{6}3{7a12514}5
8 0 0 0 0 0 1 1 1
0 1 1 o 1 1 o 1 o {8,15},{9},{10},{11},{13},{16},{17,18},{20} }
10 1 1 1 0 1 0 1 1
11 1 1 0 0 1 0 1 1 U/IND(C—-C,)={{1},{2},{3,19},{4},{5},{6},{7.1 1,12,14},
12 1 1 0 0 1 0 1 1
5 1 1 0 0 1 o 1 {8,13,15},{9,10},{16,17,18},{20} }
14 1 1 0 0 1 0 1 1
15 1 0 0 0 1 0 1 1 U/[ND(C_CS):{{1’2}’{3719520}5{456}3{5}3{7312314}5
16 1 1 0 0 1 0 1 1
17 . o o | : o 1 o {8,9,15},{10,13},{11},{16},{17,18} }
18 1 1 0 1 1 0 0 0
19 1 0 1 0 1 0 1 1 U/[ND(C_C4 ):{{1’6}’{274}7{3519}3{5}3{739312314}3
20 1 0 1 0 1 0 1 1
. . | 0 | . o 1 o {8,15},{10,11},{13},{16},{17,18,20} }
22 1 1 0 1 1 0 1 0
B 1 1 0o 1 1 o0 1 o U/IND(C—C, )={{1},{2},{3,19} {4} {5}, {6},{7,12,14},
24 1 1 1 0 1 0 1 0
25 0 : 0 0 0 o 1 o {8,15},{9},{10},{11},{13},{16},{17,18},{20} }
26 0 0 0 0 0 0 0 0
27 0 0 0 0 0 0 1 1 U/IND(C-Cy)=1{{1,20},{2,3,19} {4},{5},{6,17,18},
28 0 0 0 0 0 0 1 1
29 0 0 | ) 0 o 1 o {7,12,14},{8,15} {9},{10},{11},{13},{16} }
30 0 0 1 1 0 0 0 0 y S \ r e
31 0 o 0 0 0 o 1 1 G MR AR B P DG T PR S R ) T
32 0 0 0 1 0 0 0 0

&3 ARARERIRER
Table 3 Table of decision-making after the reduced

knowledge
S G C Cs Cy Cs Cs D, D,
1 0 0 0 1 0 1 0 0
2 0 0 1 1 0 1 0 0
3 0 0 1 1 0 0 0 0
4 0 0 1 0 0 1 1 1
5 1 0 1 0 0 1 1 1
6 0 0 0 0 0 1 1 1
7 1 1 0 1 1 0 1 0
8 1 1 1 0 1 0 1 1
9 1 1 0 0 1 0 1 1
10 1 0 0 0 1 0 1 1
11 1 0 0 1 1 0 1 0
12 1 1 0 1 1 0 0 0
13 1 0 1 0 1 0 1 1
14 1 1 0 1 1 0 1 0
15 1 1 1 0 1 0 1 0
16 0 1 0 0 0 0 1 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 1 1
19 0 0 1 1 0 0 1 0
20 0 0 0 1 0 0 0 0

POS,.(D)={1,2,4,5,6,9, 10, 11, 13, 16, 20}
POS, ¢, (D)={1,2,4,5,6,9, 10, 11, 13, 16,20}
POS,. ¢ ,(D)=1{1,2,4,5,6,9, 10, 20}
POSc_.,(D)=1{1,2,4,5,6,10, 11, 13, 16}
POS. ., (D)=15, 13, 16}

POS._,(D)={1,2,4,5,6,9, 10, 11, 13, 16, 20}

POS,_,(D)={1,4,5,9,10, 11, 13, 16, 20}

POS.(D)| 11
11 11
GD(C]):yC(D)_yG(CI}(D):Z_O_Z_O:O
11 8 3

o,(C,)= D)— D)y=— =
p(Cy)=7c(D) 70(@}( ) 20 20 20
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