55 30 28565 4 I ge o A % Vol. 30 No. 4
2015 4F 10 f JOURNAL OF CATASTROPHOLOGY Oct. 2015

MRl , dbedE, Bate, SF SETRG SIS RIS KT BER P[] K, 2015, 30(4): 34 -38. [
Chen Xiaoguo, Bian Xiaofei, Mu Lihua, etal. The Risk Assessment of Open Pit Slope Based on the Hybrid Dynamic Decision-making
Theory[ J]. Journal of Catastrophology, 2015, 30(4): 34 —38. ]

ETREAEISARERLNERT BB ETMN

HEFE, B, BWE, KaF

(1. BIRITRH R B2, BIBIT P /RIE 1500225

2. REE R ¥ @ TR, dbat 100083)
W E: AP BRERY AR BTN, RGN IR fE R R SR L, s TSR TR EIAR
WHR AR ShAS YRR, o, BB FE . XIEME . BOBECN B OE SO B Rk TR A TP 48 MR 58— F5 1k
HCBIITMAERE, B TRAEE SR S ORI WA T 00, I R A JB0AR TK A () B 20 %) D RS R R A R
A ECBIAE . SRS R RPN BEAE, BB E TR, I R E BB
B S HATURSR o i Je 8 A S 6] T 2 L e ELAA R
KR DB IRA R R AR, BRI
hESHES: P642.22; X43 XEARER: A XEHES: 1000 -811X(2015)04 - 0034 - 05
doi: 10.3969/]. issn. 1000 — 811X. 2015. 04. 007

BN TR A R T B A R R PR A BORIE R e, (R
RAT AL SR B R R, i T IiAR S g9k W B T 2 B 5 K 0 (1 5% 3 11 i 0 R 7
AP Ze LA RN R AR A 3, S8 IR P LR [ 1 B 220 %% AR A5 AR i, sk 2 138
KIGIEFHN K, EMTEROZFBRAMA BRI USRS B R ARAR S, [,
BT, AR, PORMA R RSB IMR T BUE TN O £ R R A o 1 S R AT
S TR TR, B R T RIR R TR, TSR S R 0 0 A5 e T A b B o
I, ARG SR TR R RS R TR AR RS S RUER, AR RS AIE SR, ©
BHAE, RS, WS RKR, —B ARMRERELE & KR, Hik, B ARG
RIERERSRERN AT AP RS I A SOR IR % R ) 25 (L i iR A
VA G, R A TR E MR RS AR R B G BE VT AR e
GEITAE Hh 8 W 3 VP X 7 L 1 2 42 2 7 BA T
TSN, B, BEEesm ey 1 ZINBEXRT DIFEEEENEZST
W TAR AT T Z R, Xk 4 i
4 T 8 T S P S S O B R KT 11 BIRERE AR Rk S R R 4
TUBIEE  RE T  06 R IEAT TR X e 4 KALFER R 3 a0 525 A, K. AR
T T AHP 3510 M e VE M s MR bR, ORISR AR R R AL AR, AT T R
A SE S S A AR R AT T R BORRUW A, XU R P i I R B OR [ W L4y
BEEs XSO S R FRACEE S X R E e R AR R KAl S A I A AL 1 P X
TFTVPH; B i TR R MR GIE FOsRCE A W B A, SRR

BlRHE R4 D5 125 fak ",
FIROFIE R BN AT B R T 8 KT I KA KA Ry 1 Bl A6 1 B2 F e 1) 3 2 A R
« USCHE I 8: 2015 03 ~30 & 2015 -05 20

HEWH: ERARPAEEIH (51105135) 5 BIpITA A AZEETH (A201421) 5 BRI BT )T RTIEH (12531577) 5 2R JeiL
PHRAF A R YT D)5 H (20120501 )
EERIA: BRFE(1978 -), 9, BIEwARN, AR, ZRNFEMR, B L) w5, E-mail: kjidkexg@ sohu. com



414 W E, &5 ETRADZSRTIIE KR K FfE R L P 35

MG R R BEE AL, i IR 28T Ly D M
RIEK e R K, T HX T 3 3 A I AR D
PRI AL . #OKE S FEKET] .

1.2 RImBERT DK R R A M AR A1

PRI A R R DR 1 S R Y B
R, REFMERA A AW RK S, REESH A
IAAF, TEAERE A TE A i HLBE I oy e sl 35, M
HLAGR BRI B a8 2 R A AR PR
AR AR LR R, R B o H
YT X 100 39 A 6 88 A W) AR B g A 3 1 45
[Tt (ANTTN Y 3 = 4 SN NN SR 7/ 2 E 291
O I R PR T SRR R AT ( 45 44 T[] i
Wi AR IR, SRR TR ) 120 ) f B R 2 i
T, i L A5 R v ) 2 3 i e Aok, 34
P fE R AT o

WEEEMAVE N TR Fa2 NS 8z —,
SRR AL AR 9 T 07 98 B2 98 b bR B 5K
PEESE AR, WEa T SOBE 5 1 i BoR, 1 3k
(A 6 88 A0 LA o Ol 3R 7 2 s A B R 22 ]
IO RN ST D S N S I D o 8 N i
LBM=FR R Ty, R Rz 2 s, HE
R I ek, MR KR I ek 2 n
TR B JFOR K, BANRS R A TR
BRI, —en] 2w AT AR ARG 2R
S, W FE s B R A
1.3 RImBEXRT DK ER L&

SPTATE 25 5 B MU B 2 35 B B BT R 1 £
BB, T[RRI TR AR 0 38, 30 30 55 o 4 el o6
RIS G G Bt BE 2 3 . X T A
AN, Wi RO, G K R
i, IR R W T AR A — S, S
MR, fEl R, ZIRR.

L4 RMBRTHRERENFTLEER

NN e KA 13 ) TR 16 sl b SR 2 5 20
SR B T SR R R AR, BRI R B S A R
I it , T AREAR 2 3 e B B, Tl N
PR ZR S 140 39 19 582 W 3 A0 5 O 47 3 ol 1) 39 % 35k Tt
INEREE . AN BEHI I A] BB i B I 55 e J= K 4
PPN EE, A6 I — 2 RT3 T & Ot 3 e
JERIIE R . Fioh, LI HH N T 5 — I 2 A,
KT E BRSO, SR 2 3 JU35 I BT 107 F) R 3k
USRI RS, RIS AR B g B &,
1113 BOU S SER EEHEK

P R L WITFAZ I R 2 R R ROITIZ, HE g
PRl 7= A 18 i S AL v ol 6 X8 T 30 398 1 6 J3E 19 3 K
PEFHAR S WA o R 7™ A 1) ik A o i 2 7 B %

WA A ™ A AL Al s i 28, ORI T 3L 3
AR I F7 o T Hs 248 I8¢ A% 30 35 T =2 0 4 3 {6l 5 T
PRI AS T T 1) 9K, X 2 i mOA (R B,
M BURA REBUAT B = AR I B, e
AR

2 HREMEEARHS

XM P X RN E R, W X Y
—NHEWEEMEE XN A = | < xm (%) ,0,(x,)
>l x, e Xi, 2% ,u, : X—int(0,1) Flv, : X—int(0,
1) 4350k A 15 B sR B0 AE S s B eR 4, FLX
Vx, € X, 50 <sup(u,(x,)) +sup(v,(x;,)) <1
Vol (x) =1 —p () =0, (%) Fx, e ARIR
AU WARNIRRE, B0 < 7, (x,) < 1,x € X,il
PR (ua(x) 0, (%) i (x) ) 9 — BRI EL, i
iE(MA(xi)’UA(xi)>o

EX2 B = (a;,b),( =1,2,,n),
2 L SEBORIE, WIFR T 20 FL e R 4R iR 1

IFWA, (a0, ,a,) = (1 - ﬁ(l —aj)uyﬁb;y)o (1)
Aew = (w0, 0,) " Fo(G=1,2,-,n) 1y
WEM R, Hw e [0,1],211%- =1,

EX 3 Prala,b) h—AH BB, B

S(a) =a-b (2)
N a BRI R H (o) = a + b 0 o WORGHABE BRAR

2 8(a) <S(a) B, ME o, < 054 S(a;) =
S(ey) ,H(a;) < H(o;) B FE o < 055 S(e) =
SCa;) H(e;) = H(ay) B, ME o = a6

EXA" WA = <wu,(x),m,(x,) >,
e Xt A—E A, Fx

1 - 1- (M4(xi) _7{4(951'))2 +27Ti(xi)
E(A) = —
) "i; 2 = (pa () = vy () + 7 (xy) (3)

BB
3 REANSEZBURRRITIE

PSRRI B U = fuy,uy, e, b W
e m AT RIIANEGC = (e) .0y, ,¢,) NBSEIRIE
on J R IRIEANBG BRIAE T = 1,2, K,
HY = (b)) . HEE TR, A (i = 1,
2, ymsj = 1,2, n) N B N w, KT
JBYE ¢ BT, AT LA = (8 IX PRI RO
Bk R EOE R
3.1 RAENENMERREL

X TS 1R L DR AR BRI B A




36 "

SR A RIPHERE B ST, Fe 010
LI 2 AT1 55— %6 1L S 156 ORI BORE E R =
(1) e JE PR 2B AR B

HORIR o, B0 EEHEBIEON (a1 - a))

DALl al ] HAHCAE TR IR AR TR 4 5 AT AL
L.

BT, = — by =

maxa,; maxa;
ien Y ien Y

U U
maxa; — a;

S L ien Y
Eizixﬂ:b[j =

U Iy
max( maxa; — a;)
cprral e g i
ieN ieN

maxa. — a-
pU = ien Y Y

max(maxa - a;)

MGG B XTI L ag, ay ] ety ELE ORI 5
Hr(by,1 = b;)

i AL A D B SR B U5 5 AT LB % S0
MRO17 ] P i 11 AR T8 A2 B S BRI 4K
RN R BB H ARG S = [ ixtir, RYF,
U B P, AR, s, BOE, 22, RE, iR
21 MR R SR &

A = {(1,0), (0.9,0.05), (0.8,0.1),
(0.6,0.2),
(0.5,0.5), (0.4,0.4), (0.3,0.55), (0.2,0.7), (0.1,0.85),
(0,115
3.2 MERHE

TR 5 TR VA1 0 A G — T A O S B 8
B a7 390 iy S A ) i) S s P R 3R AR

SCHRL 18 ] Hh it SR A4 8O Ui A B 2
(RIS, A R AR A [] ) 20 R 36 o i 2 8 1 45 6
TR , 7 e 2% DR SR I 220 8 D) 5 4 e SR £ G
2, W RBCE R, S A

ARSI LRI 1] Dy B AU 1R D0, TR 4R T
= 11,2, Kbt e TH e 2R

w, = o) (4)

A1 =Ky
A AR EL

I TR S TR AR o R G A S S 3 R

TFEA IO A e v A T o B8 50T o 7 ) 49

EUO?\)“EE%FH pz] =

(0.7,0.15),

E;
— Y (] = .7 =
max(El])U - 1’29 ,m,] 19

2, n) ST LG AL B 5 3 et
! ‘];ipo‘
w = (5)
2(-zn)
52 SR AN R
3.3 FHMERREREE
Bt A TR B 2 22 S, T LA A [ B ) B T 17

2 0 4
WAIPENTFERE R (¢ = 1,2, K) #ATEL, 15
PNEE G PR
R = (1) mxasTj = IFWAH,(rfj]) ,rf/»z) ,~~,rf/-K)) =
K K
(1= T -a Tk ). (6)
=1 =1

A = (alf ") o, R4 BB

#H,
JEMAE I E Z 5, T DO PR RS R 2 O

)& Pk AT B 45, 45 BB Z2 X I 1Y L i A5 R

BB

Bi = IFWA, (ry,rp,yr) = (1 - ﬁ(l —aij)‘”/,ﬁ(blj)‘"/)y

(7)

ﬁ':'j!r;j = ((l,’j,bg)o
3.4 RESR

AR 1 IR G TR B 5 — B Ak O B AR
BIPEO RS

AR R (4) KA R 1] BA o, (¢ =
1’2’...’K>O

AR 3 N R R B PR A R (¢ = 1,
2, K) HEAT SO, 13 R LE G R OR A B R
= (1) o

APRA R (D) BT S IR AR 1
HEATER I

AIRS ARYE(2) T AR ME R RN AT
PHHER o

4 TREKBISH

LR X N D, A E A K
TMRIG: AT AKALEAR, % 2BRK)Z 3R, K
Gy HEN LR KA K B AR P i KA AE DR
VTP AT S M A58 o A AR (B IX ] Oy 82,2 ~
489. 16 mm, FE RN H M FE v, S K FE TR 3 FE 87 mm/
H,478 mm/ H JLF AP IR B = R A 0%
FHZE KR LS A )2 R B 1
RG22 55 = R R R ER oA s Ak R A e
F2 AR E 45 2 22 8] AN A e il G
B o TOURRC B IR Ay P 40, 400 £ 78 A 3K 5 S 1 7
ARBT R A A 3° ~ 5O bkl s )z A
JIEEREFRAR AN T : KRR E p = 2.52 g/em’ jF
1€ = 1.60 MPa; NFEEHEES @ = 28. 0°; Bl ok
FE R = 18.52 MPa W JZ Y3 2 ReF8 45 0 «
KIREFp =2.51 g/em’ s KBS € = 4.95 MPa;
BT = 43. 0% BRI AR R = 28. 52 MPa. It
WA R R E, 2 H 5w, LS
PR Y, HLA Al A ks st

I DSBS AR U = {uy,uy,us,



414 W E, &5 ETRADZSRTIIE KR K FfE R L P 37

wy s b AR TR AT A5 2 () 4 00 R ) % R A 30 3%
FE R B i R PEFE bR, ¢, AKSCHB T 2544, ¢, 313% N b
A5 ¢y JUAT 254 ey 75 2 TR 20 60 SO0 A5 i 4 5 PP
3 = RPN A 3o HY H® HY
(0.53,0.24) 4 [0.3,0.40.63
(0.86,0.03) i [0.5,0.6]0.72
HY =1(0.70,0.18) i [0.4,0.5]0.66 |, (8)
(0.62,0.15) #32% [0.6,0.7]0.53
(0.46,0.22) R4 [0.2,0.370.82
(0.58,0.17) 4 [0.6,0.7]0.58
(0.81,0.09) 12 [0.4,0.5]0.65
H® =1(0.77,0.12) #iF [0.5,0.6]0.74 |, (9)
(0.62,0.15) #32% [0.5,0.6]0.46
(0.45,0.27) 4 [0.3,0.4]0.53
(0.56,0.21) #4F [0.7,0.870.65
(0.61,0.19) 2 [0.5,0.6]0.37
(0.83,0.07) *fif [0.4,0.5]0.86 |o
(0.32,0.46) #:% [0.6,0.7]0.41
(0.54,0.15) 4 [0.1,0.270.58

(1) ¥RGRVEN I HY HY HY Ak
RPN R R R R L0 R
IS 6 B B8 JUART 25 70 % 107 #) DX T 1 42 Bl A 2

HY = (10)

AT LA HE

(0.53,0.24)  (0.8,0.1) (0.6,0.2) (0.63,0.37)
(0.86,0.03) (0.5,0.5) (0.2,0.6) (0.72,0.28)

R =1 (0.70,0.18) (0.6,0.2) (0.4,0.4) (0.66,0.34) |,
(0.62,0.15) (0.3,0.55)  (0,0.8)  (0.53,0.47)
(0.46,0.22)  (0.9,0.05)  (0.8,0)  (0.82,0.18)

(11)
(0.58,0.17)  (0.8,0.1)  (0,0.75)  (0.58,0.42)
(0.81,0.09) (0.4,0.4) (0.5,0.25) (0.65,0.35)

R™ =1 (0.77,0.12) (0.7,0.15) (0.25,0.5) (0.74,0.26) |
(0.62,0.15) (0.3,0.55) (0.25,0.5) (0.46,0.54)
(0.45,0.27)  (0.8,0.1)  (0.75,0)  (0.53,0.47)

(12)

(0.56,0.21) (0.7,0.15)  (0,0.86)  (0.65,0.35)
(0.61,0.19)  (0.4,0.4) (0.29,0.57) (0.37,0.63)

R® =1 (0.83,0.07) (0.6,0.2) (0.43,0.43) (0.86,0.14) |
(0.32,0.46) (0.3,0.55) (0.14,0.71) (0.41,0.59)
(0.54,0.15)  (0.8,0.1)  (0.86,0)  (0.58,0.42)

(13)

(2) BUgEk 2% A = 0.5, F R (4) i
A

w = (0.186 3,0.307 2,0.506 5) (14)

(3) FEA[RIIS TR BEAY PP REFE EAT 4R 45, 155

TR -

R =

(0.561,0.202) (0.754,0.123) (0.156,0.628) (0.626,0.374)
(0.742,0.107)  (0.420,0.417) (0.348,0.447) (0.548,0.452)
(0.793,0.099) (0.634,0.183) (0.374,0.444) (0.801,0.199)
(0.490,0.265) (0.300,0.550) (0.152,0.652) (0.449,0.551)
(0.499,0.193)  (0.824,0.088) (0.821,0.000) (0.629,0.371)

(15)

(4) HRAEEC(3) 7o 20 F AR R «
0.511 0.391 0.477 0.484
0.397 0.520 0.529 0.498
E=]0.354 0472 0.523 0.3% |-
0.533 0.593 0.463 0.497
0.548 0.323 0.287 0.483

A E B A E o = (0.257 1,0.399 8,
0.245 3,0.097 8) , FIFH (1) ¥R J7 4% 47K
JEPEH T AR N v, = (0.5979,0.2322),
u, = (0.526 8,0.301 4) ,u; = (0.659 9,0.195 7),
w, =(0.3392,0.475 1) ,us = (0.7514,0),

(5) MR (2) TH5 RS WD A 1 15 53,
s(u,) =0.3657,s(u,) =0.2254 s(u;) = 0.464 2,
s(uy) ==0.1359 s(us) = 0.751 4, Fr L4 AW
FEREENNBI R us < uy < uy <u, <

Uyo

(16)

5 it

AR (E . DI R0 R e A58 2k
Xt KA 135 A B BE HE AT PO SN A AR S P
o 2L, RIS 1R 52 2% 20 78 1) b T A% AR AR 22 AN 1 R
PERFRAPE RS, 51 E] 722 4 B A% O 31k X 0L il
RAGEHAT SR o P SRR T il 1 o AR A
A Pz S A 2 B A IS 1R S O 45 2R AT S s AT T B
w, BARRERITR RSN, B THE. %
BWEFEA & T 88 KA a1 B PPN 7 %,
[ o T DU SR

SE

(1] RGN, @k, ik 3T ESE Y #8 K0 bE I
HwaEMLIW [J]. 5 A %5 T # %), 2006, 25
(Supp. 1) : 2826 -2832.

[2] Hok, KEilE, 8V DR EmRmEgR S RE
[J]. &@u 1k, 1995, 20(12); 9 -12.

[3] BRFE, Mo, &8, % B2 BRERMENEN - o
PSRRI T]. RE, 2014, 29(3); 29 -33.

[4] WEF, Heokde, a3, % SETKEO - BUZE AL
Wi 2RI EGE [T ], PO R =44, 2011, 31
(2): 146 -152.

[5] BREE, ther, BRmfe, 5. RE &0 T 0 I KRBk %
RAERHE R Ik [T]. 2R 224k, 2014, 24
(3): 167 -171.

[6] XIKB, ERME, RAW, % PO0EER KA s SR
MIOCHR MRk T]. RKFES, 2008, 23(2): 50 -54.

(7] XUmGWe, ek, R, %. GIS XHF FET AHP 7k
2013 AE LR X W B fE B R PR [ T]. K 5%, 2014, 29
(4): 183 -191.

[8] ML AR MM KRG T].
1995, 20(3): 6 —12.

H A& @i,



38 KK 30 %

(9] X7, ZELiMy. BET ARG 1 R 5T K 5 B L5 5 TPH [15] BRI, HT XM E e sE p sh A2 @ R ik (1],

[J]. &kE2=, 2013, 29(1): 8 -11. JUVHRFER 24, 2014, 20(3) : 51 -55.
[10] XERas, JARSE, @i, 4. 8K IR s s E M4 [16] Wei C P, Wang P, Zhang Y Z. Entropy, similarity measure of in-
W], g2, 2008, 23(3): 76 =79. terval-valued intuitionistic fuzzy sets and their applications [ J].
(1] #RE, ek, TIE&E, % SR & BER R E s Information Sciences, 2011, 18 (1) 4273 —4286.
PR BRI [1]. A%, 2011, 32(5): 1437 - 1451. [17] kg, Rt ULV, 4. BT OOH BB B0 & 2
[12] MR, B 2HE, Skordr. 88 R0 LR E TE M BRI 255 1 ZIEMERR T [1]. BEMN = TR b, 2013, 28(4):
AT LT TRRARRE S, 2007, 26(2): 177 -179. 451 -454.
[13] skmbs, skRB). BB TXT R e thg e [J]. (18] BRI, Hhar. XIH =FMEBWIHE LB IRK L],
=] b o7 K S B VA 2R, 1996, 7(1): 39 -43. ARG LRS54, 2015, 37 (5): 1111 -1115.
[14] Atanassov K. Intuitionistic fuzzy sets[ J]. Fuzzy Sets and Set- [19] Zsgrit. BT rl$R% - B2 IRk &8 Ry ik fa 16
sands, 1986, 20(1): 87 -96. D] dent: WES L (e, 2013.

The Risk Assessment of Open Pit Slope Based on the Hybrid Dynamic
Decision-making Theory

Chen Xiaoguo'**, Bian Xiaofei' , Mu Lihua' and Zhang Hongfen’
(1. College of Science, Heilongjiang University of Science and Technology, Harbin 150022, China;
2. School of Mechanics and Ciwil Engineering, China University of Mining & Technology, Beijing 100083, China)

Abstract: To further improve the way to assess the risk of the open pit slope, we established the hybrid dy-
namic decision-making model upon the time set, which is on the basis of formulating the factors that will influence
the risk. And among the model, we will transfer the hybrid evaluation matrix which is formed by the linguistic, in-
terval-value, fuzzy value and intuitionistic fuzzy value to the intuitionistic fuzzy evaluation matrix. Time weight will
be confirmed by the exponential decay approach, and it will use aggregation operator to integrate intuitionistic fuzzy
matrix at different time to comprehensive intuitionistic fuzzy matrix. And then we will make use of entropy weight
theory to ascertain the attribute weight, and integrate the attribute value again. Next, we will make a decision ac-
cording to the principle of it will be better if its score value is greater. Finally, illustrate the concrete application of
the model through the examples.

Key words . risk of side slope; hybrid evaluation; aggregating; dynamic decision making; intuitionistic fuzzy
entropy

(E#EH28 W)

Research on Multi-source Information Eddy Current in Meteorological
Disaster Events

Guo Xiang', Zhang Airong’ and Wang Yang’
(1. College of Public Administration of Nanjing University of Information Science and Technology, Nanjing 210044, China
2. College of Public Administration of Nanjing University of Agriculture, Nanjing 210095, China)

Abstract: The connections between the information interactive subjects in meteorological disaster events is
worthy of deep consideration in meteorological disaster events emergency management. we make a detailed classifi-
cation on meteorological disaster events of multi-source information, and at the same time to conduct in-depth anal-
ysis of information structure. On this basis, we propose a conventional information interactive mode in meteorologi-
cal disaster events. Moreover, we further analyze the generation of eddy current and its impact on meteorological
disaster events.

Key words; meteorological disaster events; multi-source information ; information interaction ; information ed-
dy current



