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Study on dynamic assessment model and its application to tunnel health
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Abstract: This paper uses normalized elements in the sample database to avoid the influence of index type
and dimension. Basing on the index system and grade standard of tunnel health safety assessment, it puts
forward the relative difference function of variable fuzzy set by the method of set pair analysis and confir-
ming reasonable the relative membership function of the related health indexes in every level and its level
standard interval, and develops the assessment model of tunnel health after confirming the relative indexes
right by multiplication scale method. Once confirming the eigenvalue of health levels, some samples are
given to verifly the scientificity and rationality of the method in, the results show that the calculation
process is visual, simple, strong currency, result is reasonable and precision is high. The model can be
used for various system assessment problems and it”s propitious to promote the more use of variable fuzzy
sets in the field of civil engineering.

Key words: tunnel health; dynamic assessment; membership function; variable fuzzy sets; fuzzy compre-

hensive evaluation

I T i L i 2 115 R G R SR TE 2 B AR B
GV DRI N N VS SR 3 1 D INUND/S R R 74
W e s s KT =2 3 o 0 5 HG O B )
FEAR o A A i 5 A2 2 450475 I 40 0 B G R 22 AR O
TESCVFI A PE T S5 BRI BOR 8 5 352 13 1 350

Y F5 B #9:2010-11-20

A7 PIA 53 47 1) o B2 000 9 A% ) A 0 i G R
A 55 300 2 4 UK 445 A £ 408 00 R EE

B i AR SR — A Z R 2T H 9 Ak ik
R0 5 A T s 2 — A S S A K T A T PR S AR S 1Y
LS GRS IS R A B . BEGE A BRI K

ELTE : mR T ERRMIFR B H (200857) 5 51 PR A2 i K 24 T 4R 3 4 ¥R Bh I H (XN (2009)01)
EEB AW A978) B W LR A FENFH AR IE 5 A - TEPFFR . (EmaiDlijianming7805@126. com,



http://gks.cqu.edu.cn

% 2 M &

WL AR SRS A 143

P HE AT R X SE R A S R BN BEAILIE 15
FEAR A 16 R SOR B B P — D7 ihn . A S8 I R
AN FE PR B0 9 R OR 04, R RE R BRI 5 ) — T
AT » 2% 70 DR 3R 19 22 A0 45 i IR 25 22 18] AN A7 A — — X
IO F) BRVER O 2R+ AN AT RE S ORS00 B R SK i
PRI SR FHRSERN B2 1) 7 12 00 i G R 2 AT 25
i LA AR T R T B9 N T 56 09 Pk R
EES

TN AE—RE I 2 AT LS T R BRI & R
HLA AR M B0 25 m AR L G S 6 0 R BT A
2 G T 8 S T A R 2R R, S R T AR A AT R
Gk R

PRIt s SO A2 BRI 4 1548 Hh A 5 i S bR
18 fi e AR 255 12 W 07 5 9 I AR o

1 AEZERMEEITMEENER

A 1965 4F 3 [ in M K 2 1 0 R o 4 L < T A
M L. AL Zadeh SR B KR ) 35 P 8
f14 B A G DO, BRI BB B T — AT IR
M TR AR BN RE 20 NSO 28l DL BUASE M) 2 8
FEI B 5 R TE R TR Y I8 2 A L N
PPN S U IR UG T R

TERH B 1 AR 2 43 S v o o [ 2 2 o
BB TR 5 5 T Y O 1 i B BER K
— S 5 R D L o S B ) A g I — BB PR A T ik
(EJEAE HEAT B 25 5 VA I, — JBAR 2D % 18 OF i X
G )R B I 15 78 A 19195 0 TR 2 O B 9 B A
Do AT PR i FOREE B ] A 1 4G AR
HAEAT IO, SR 5 JE A 45 R e S A ] Bz, X
FEBGIEH J5 3 » 08 T 3K ifp 56 8 [R]8 1 SR ANl 45 19
DAL A e LR U Bl B £ A 5 R B st Ak
PRALA RN, B3 b 3 i A0 0 4 BOR 1 ke
[ NAMRZ L M2 AT TR R 5 L AR
SRR T B BURT . AR R R
BARIE AT A S5 R AR e A A 2L 4R T AR
RO AR LR ek (19, 21-22 R T4 H
1 B S PR BER L T A0 MRS (A 1) 3 A5 1Y
7 17y e A w9 g R T ) s A PR U ik S it T
BEAVKYE e T . R AT X BRI S iR
TTRER S SR PE A HOAT AL T BOIR A BB T
BABE RN 2 0y B 1 2% R B
B 5T TR SEM LS L.

A LR PR 09 LA KR AR A 45 AR 2 TR XS
G ST LT E] PR R A )R AR

Prxt G0 = 4 25 5 PFH 6] 8, BT A 2 M BE 1S
HIAAEM LGN N MR Rl S R
VP01 B8 KA 550 4 7 1 T B BERI 25 4
VA . WECE R IE AL 5 F S B 25 5 PE i 2
PET 2 st WA, B 3 B L8 AP W &
YEREET WO B, TEX B, B ek A A
ORI OC R CAE 7RG HL W BR T R AR 2
RIFENAZ . AR EEEIFNE.
W (MR . MR R . S i
SR A A PR R B 4R EOk
2 AEEMESTEMERENELRER
2.1 TIEZEMEEE
EX 1 WU Erx 7 #oms (Y 3
G0 DA GAT FRA 5 HERHETR X U o 04T 2
TR uucU MBS HELGEXE[0,1 1A 5[0,
LJOFAD WA — i b W5 | 5 e S8R 12 93 51 0
pa () spas () s H /xf}(u)-i—#ét (w=1, %
A= @ o 0 lw € U (D
ﬁ/@/zé(u)—F/xé‘(u) = 1,0<p§(u) <1,
0< pne () < 1, (2
AP AR U X SE BRGS0 s . M 2
H S0 1) 4 () 500, 1T G g ()
9 g, B pa (u):,ué‘ (u)=0.5,

P, M P,
w@=1 p@>r@ 05 pE<p)  pw=0
e )=0 05 elu)=1
1 X EHEAREE
EX 2 &
DaCu) = pa(u) — pac (u) €))

Dy OB w KA AR AT 22 5215 L 1T 2

P, M P,
1>D,(u)>0

D,(w)=1 DA(u;:O 0>D,(w>-1 D, é(u)=—1‘

B2 #HMESEHRERE
EX 3
Ex () = pras () /pea () s 4)
EA GOFRy w SFA RIS B J0E 3 B



http://gks.cqu.edu.cn

144 TRKFFIR % 34 %
. . , 95 VAHE TR B B — 1D, ) <0 KA 1% M
E=0 O0<Ew<l  Es=1 I<E@=® E(=w eI IX ] La s 0] Da G =1 1 s3U{E - 395 353 #r

S M. A X X E AT E S A E N« 95 A M
X [ ~EE S TTIRN
5 L2 S HC R 0 22 S5 R RO 80 o
_ B
EX 4 % Dy(uw) = <ﬁ> .x € [a.M]
= {(u,E)‘uEUEA(u) , (15)
D,(u) =— (Iia)l ,x € [cya]
Z/@(uﬂﬁgu%EEE[m@ﬂﬂ% (5) : c—a
PEAM AT B B 7

Ac= {ulu € U0 < EfGu) < 1}, ) T EAM AR *ijﬁj* RN
A = (ulu € U < E (u) < oo}, @) Dy = (yr—y) o € [M.5]

. (16)

Ao:{u‘ueUaEA(u):O}a (8) x—b\?

: D, () =— : b.d

Al = (ulu € UEy(w) = oo}, (9) a () (d—a) = € [b.d]

A VIR BRI AT A B &5 A VA VAL AL G 3R
AR T AR SR A VI RG] Chy 320 80 HE R O ) 38
e 3T B A AR A
XS B C o nl 22 5 & VI Al 22 N F
A
C={Cs,Cy.C¢}, (10
A Cu B AT AR BERY AR 5 Cp Sy AT A8 B3 2 400
s Co BB e B AN e a2 W1

. %
A"=CA) ={uluecU.0<Dy(w) <1
*1<D4(u)<0}, (1D)
AT=CA)={ulué€ U,—1<D,3(u) < 0,
0< Dy < 1), (12)

55— B OB T2 9 £V 5 T T8 B T4 C 1 T 25
. 4

A'=CA) = {ulu e U,0<Dy(w) <1,
0 << Dy(Cw) < 1}, (13)
A =CA) = {ulu€ U, —1<Da(w) <0,
— 1< Ds(Cw) <0}, (14)

G— PR AR ] AR & VI TF Rl A8 N 4R C I A
#Ri,,jz
2.2 HMEREHER

RN AVES et 3 S g il &)
B 0<<D, o<1 K. X=[c.d ] H & X, (X,
CXOMHE— EFFEE X R, i 4 s,

c a M b d
& 4 ,"—.ix'-HIZlEﬂXmXHWEE?E%EI

ARYE B Al A2 R 5 VI s ORI e a JMILD. d ]

A 15 K A6) gyl f S K G H AT g= 1, B
AR 25 5k oK RO TR D 2P R K. Do G B E LU
A2 LD BRAI R SRE 04 (u) .

,ué(u) = [1+D,3(u)]/2, (17
BARA
#é(u) =0,x & [c.d], (18)
2.3 EMATEEMEE
E T ST AU A A SCHE T AU AT AR B A5 7Y Ry
1
palu) = ———0
= d @
1+ (d,,)
m l 1
— {Z[w;(l*#é(u);)]p}/) ( 9)
dy = 2 [wpa ()" ]?

Ao WERVERHEN S8, p W 2. d, d,

I NS 2 GG — AR AR ¢ FRAE(E A AR U SRR

BE g G pns Q)i 572 AT T SURUBE S
TEE WAL I o p AT 4 B A

=1l,p= a=2,p= (20)

2.4 HEMWIREENAENRBS B

AN FREEAN BEA Y e A 48 A5 R AR (E 1 it AR 5
o GO bR (R DX (R B I, T TE AR 6 52 Y
A ARSI X RE A AT PR SR AR B TR AN

D RRAEE AN ¢ A~ 5B B B o DX 18] 46 B 1, . 48
1 AR 2 DX [ 7 3 (B AR P L

2 MKHE XS 8 BR @ B P B A3 BT 5 5L BRAE B0 . 0
Febr i B h 1 M AR,

3) B A F AR AL ]

DMRPE A5~ (18) , LA K HibE L, 10 M H )

NLECHE TS bR @ GO h B AR SR R R R



http://gks.cqu.edu.cn

%20 B0 F AR S AR S 15
5) M FBERL 28 sC LD THEAEA X el h W 255 ®1 BRESHBESR

ARSI L 0 (o0 wHEH @R WHE  RE R
I 90 90 5 G 74 5 5 BE A 10 2 90 85 B o i o

fiEAE .

7 AR Y T 5 4 2 36 T 5 A
B CEE R D A L TS D 3 HE4M
~6) 75 BB A G BV HEAE (1 HL 1025 3090 T 5 17 B
AR GUBRE G H AR P, B0 5 REA 1 VP 7
S DT BT AR A4 4 0 1 T B T
VA 245 SR 0 T £5 1 3 o 0 B 265 50 43 0
B R 4 B =4 A 0 b
M T 092 1 B oL B T T B

AR U e — AL Y BT

454 SCHR023-24 R & Jr B vokE OF LN —7
WX 1E 04130~290 Bty ] . iz FH AT 722 B 25 5 12 W
J5 V5 EAT 1% B R 3 1 fg RS PR AN B S 0T B GE 1
B TN .

RIBMG R E SHN SR LR TR 2, 44
AR AR E bR e L T 3

®2 \="ERE 0+130~290 BIEIRKNE

Sk BiRK w5k 41k
K T R K K B s PHE  hE SR B BT B
/m /mm /m fER J7 If] WA /MPa /MPa
13 10. 25 0.4 H B4 B 5.5 ¥ 15 25
K% 1k GO LR AR S
S o B it R i etk R NS T BT
fEfem  JE/em RER/Y% i /mm FE /m U 3
97 100 10.5 0.4 1120 3.83 0.5 0.1
A2 HITE
7% H 42/ mm 7% VR / mm Al B8 455 R AL 2 7% AT RE M
250 350 HEFB H
R3I BESHTIEERERSRTMNEE
, . it i % 4
RPN 48 b
fat V. 95§ A% I &
K J# /m 0~0.001 0.001~5 5~10 >10
i JF /mm 0~0.2 0.2~3 3~5 >5
ECI A 0~1/3 1/3~1/2 1/2~2/3 2/3~1
7 R 0~0.25 0.25~0.5 0.5~0.75 0.75~1
KBTI 0~0.25 0.25~0.5 0.5~0.75 0.75~1
BlwRE 0~0.25 0.25~0.5 0.5~0.75 0.75~1
BRIk ¥ 0~0.25 0.25~0.5 0.5~0.75 0.75~1
PH 6.1~14 5.1~6.1 4.1~5.1 4.1~0
T4 iR B 0.90~1 0.75~0. 90 0.6~0.75 0.6~0
24y I 0.85~1 0.75~0.85 0.65~0.75 0.65~0
%1t SR ik / %% 0~5 5~10 10~25 25~100

AL T 0~1/10 1/10~1/2 1/2~2/3 2/3~1




http://gks.cqu.edu.cn

146 TRKFFIR % 34 %
ikt e 25 21
fit B VE A 48 B
e B . ft 9 78 9 1
s 23 1 R/ mm 0~0.001 0.001~100 100~500 =500
251 2] K B /m 0~0.001 0.001~3 3~5 >5
24 I i 0~1/8 1/8~1/4 1/4~3/4 3/4~1
A5 5t AR ok 0~0. 001 0.001~0.01 0.01~0.1 >0.1
LY A RE M 0~0.25 0.25~0.5 0.5~0.75 0.75~1
Pl 95 R AL 0~0.25 0.25~0.5 0.5~0.75 0.75~1
F 7% P V% VR /mm 0~6 6~12 12~25 >25
i 7% HAE/mm 0~50 50~75 75~150 =150

MR 2% 3 W Rk I 5 b DR 8RR 48 b5 5 ZPE A
i AT LA 38 RO TT AR AR 5 A Y A TS 8 (a b
ed MOWAEHME I, I, M, I, = [a,bly).i=
L,2,+,20 NAEWECRE A=1,2, 4 H BRI 55
GORCE S a0y 6O NI 48 bR A4S 9 1 )
EVRETLEEM R . L, = ([cod]y)i=1,2,++,20
KA B R =12, 4 R EIEN EYEH
b Lo o d 1 H X 9 48 Bm R A5 9 S 40 2 s o Y 1]
EMHEF A S . 2 W JULE R A 2 FATRE
FARVAHE R « 1) 48 i b M 55 A (R 50RRAF A X 1] B 2

S B R SN U /N 5 2D i B s A A (1 B8R AIE L IX
[ Bt 5531 R B9 384 0 T I

X R AR G I 5 9 A 25 2R a3 4 AR O E 1R
TR HAFAN I AU A — i B RO R R Tr
AT PR 22 5 - A I ATE L . SCHRL14-15 145 1 1 8 %L
PRV T S BB AR B AR X SR 3 2 A AR 56 AR L 2
KRBT AL AT LUK AR % 45 5 DL e T e
OIS RS R N W o5 S e T o
LR 2 W5 15 W UE B IUA 3% 4.

x4 BRETERMGEEEXNREEENX R

ERET [F) #¢ ek 1278 LS| B A T4 e e H: W% ity Jo Tt
R AT B A 0.5 0.55 0.6 0.65 0.7 0.75 0.8 0. 85 0.9 0.95 1
AH XTS5 T B 1 0.818 0.667 0.538 0.429 0.333 0.250 0.176  0.111  0.053 0

Xof 48 B R AE (B Sk X0 1 48 b R DL 3
HITIAR (9 535 0 5 X L9 b (19 A HE 22 57 pRARD 4 G
UG SR8 JEE pea Ceod o T XS TR AR AT AF Ay I X )
(ELI 48 A o FLAH X SR8 B s BOC 5 R, B AR Al
AUE AR IO 2% 590 P49 A GT SR TR BE Dy 1 X AR 45 S 00
AR SR & BE S 0,

BV E L, L, A0 M LG AR S 5 8 2 2%
RCHIBLWHE AR o T8 A M A2 A 2 A5 0 4
I 2 e AL (22) 3 (23) T L B2 T 48 A X
FRRUER) 2 5 BB Da ()i = 1,2, ++,20 Hy 4
PR h=1.2,3,4 N R EH 5 R A, R bt
2O B 25 AT IR B8PS i=1,2,---,20 XF 5 h
=1,2.3,4 WA SRE BE pea Cda o B T A 45 455 1Y
ARGE SR T (P B A B804 LA 20 X4 1 0 [ T =X e

ok RUF 5 2 8 Bt 5. BRI S g N
WL TR A R AN 5 R

H1Z 5 AT LAE M IEAR S-S T =7
WEIE 0+ 130~290 B (1 it e 25 2 24 D ik % 45 4. 45
FAFAE R P B BEIR . S B IR X B 9 2
RAFT

£S5 a.p FRAGKETIEHER

a

P

1 2
1 1.871 9 2.062 2
2 1.628 6 1.654 5

CNTRRIE R A5 BO P A R 3R 6 TR



http://gks.cqu.edu.cn

% 2 M &

LR RS SRR S B 147

MBI EE 0T LA iz B LA 378 m AbF
fl FRER S 7 BRGE BK 1Y 65. 40 %0, kb T il FER A5 1
M BEAEA 40 m, 5 BT K 6. 92%0 1 A T
RS 1 B L TE 160 m, [ BRIE S 27, 6800, A
SRAL 0 f R DR 2 10 B T B AR K (HU A BRI LS
REBRRAHLZRMN, +0~+055 Ffl+385~ 4578
Bk T3 e R 1 A RS AR 2. 993 2~

3.120 4,1 +055~+085, 4085~ 4130 FI1+290~
+345 B RS AL T 2. 529 7~2. 965 0 Z[f], 14
BT FAEH F R 2.5, — BB HUB Mk, X 23
Bl b T E B B, AL T ROIR A Y £ 345~ +
385 BEryfa el A 3. 254 1~3. 965 3 Z[A], B i%
B oy 45 F 1R O 20 b F 0 f AR S L T B R i 4
PERTE.

6 “NT"BEERBRRSHEEMESTHER

iees a=1,p=1 a=1.p=2 a=2,p=1 a=2,p=2 | R
+0~-+055 3.016 1 3.120 4 3.085 1 3.101 0 o fi B
+055~4085 2.758 5 2.619 7 2.6717 2.672 2 Vi B
+085~+130 2.7219 2.890 7 2.776 7 2.656 0 V. £ F
4130~ 4290 1.871 9 2.062 2 1.628 6 1.654 5 95 &
+290~+345 2.653 5 2.529 7 2.965 0 2.631 4 Vi Bl
+345~+4-385 3.552 6 3.254 1 3.965 3 3.802 3 1 e
+385~+4578 3.059 3 2.994 0 3.000 1 2.993 2 oV i B

73 1 B B 2 AR SR AR 1] A4 E A 41
BN TREE S B RR G — R AT TR R DA
C &R T2 aRERIE T F 5T AN E 4.

4 4 iE

SCAPAR T — b DU S R D SRR ) % 18 B
TR B PRAN S TR A T 5 BEE HE T T
AT AL BRI IO 32 B R ) J P\ — 7 g 1 Y
T HER S AT 1 285 VR PR 45 2R 5 S PR 25 R A
FEUEW TZE R BB E v S A A . 53 Ah R
QNG SR - BUNEC N D E R A PR B i i RS SR 341
PR AR E A 25 T 2R G255 E O )

HI T REE RO R R E— D ZHEBERMLES
A X FAg ROIR 25 1 DA A 22 3 BRI R /NSRS
BIZHNERMREG G Xt g 15 AL 5 RV
TEAE G 2R A - TE VLA 1 DS A BR O (BB T RE) Ay
PR R B A R A Z5 S PR AR . TSR AT A
- BEREoA B B AG SE 5 B AE fa BREOIR S AH OC 19 4%
72X G2 Cali 4 b ) Ak F ] X 8] 1 SR s B L 9 Bz
AT 256 45 FaR L RO R T RO M & I JL
ZVESEAT Zon He R Al 1 BB E T A% 15 B
CHUBIRFE X ) 9 AR o BT 552 B0 Bk kB DA 5
FE R LS T .

SE
[ 1] ZADEH L A. Fuzzy sets[J]. Information and control,

1965,8(3) :338-353.

L2 ] Jmins, e B2 . Tl % O 3 A7 4 BE AR M 4585 37

o7 kLT T AR, 2006,24(5) :311-313,316.
GU YIN, YANG JIAN-HONG, LIANG ZHI-JIAN. A
fuzzy comprehensive evaluation method of city tunnel
operation management [ J ]. Municipal Engineering
Technology, 2006,24(5):311-313,316.

(3] BER.RIB. EAE.%. REAKBELSENES

PEATLID. AR R B TR AR A AR AR 2008, 36 (2)
58-63.
HE ZHI-YONG, ZHANG JUAN, WANG CUN-
BAO, et al. Comprehensive evaluation of expressway
tunnel safety[J]. Journal of South China University of
Technology : Natural Science Edition , 2008, 36 (2):
58-63.

LA] B ES mH: R, SR, 2 B bR I8 52 8 4 4 1011 1)

PRAE LT . A7 5 B 2 B 2 4. 2006, 19 (3)
75-79.
LUO YU-PING, GAO GUIFFENG, WU HONG-LIL
Study on fuzzy evaluating system of traffic safety in
highway tunnel[J]. Journal of Shijiazhuang Railway In-
stitute,2006,19(3) :75-79.

[ 5] dlassc. o B, bt gy, 55, 2 B % 38 20 4 BB IT fr 7 1
L] A Bg s E A, 2006(4) :120-123.
DU YI-WEN, HAN ZHI, HANG LI, et al. Fuzzy e-
valuation method for road tunnel safety[ J]. Technology
of Highway and Transport, 2006(4) :120-123.

L6 1 X i A 27 22, Hr 58 KL % 38 35 36 BT 2 4K



http://gks.cqu.edu.cn

148 TR K FFER

%34 %

AR FEL) ], 23 B . 2005(8) : 284-287.

LIU TONG, XIE YONG-LI, LI NING-JUN. Research
on numerical simulation of damage treatment scheme of
Qijia mountain tunnel [J]. Highway, 2005 (8);
284-287.

L7 1 ¥FER EAEG F AR, o B BEE 12 8 5 AR

AT LT P2 SRR R4 B AR,
2005,37(3) :381-385.
XU HONG-KE, WANG WEI-MIN, WANG SHI-
WEIL Fuzzy evaluation on the operation management of
highway tunnel[J]. Journal of Xi’an University of Ar-
chitecture & technology : Natural Science Edition,
2005,37(3) :381-385.

[ 8] SkaREE, BRACEE  HB MR, 2 UM P 5 ASE R 75 /A B 38

TR ZEGTEAN P R T LT ], 78 5 g SR K2 A 4l
2004,36(1) :75-78.
ZHANG ZHI-XIA, CHEN YONG-FENG, SHAO BI-
LIN. The use of level fuzzy decision model for the gen-
eral evaluation of road traffic web [J]. Journal of Xi’an
University of Architecture &.technology, 2004,36(1);
75-78.

[ 9] B, RVLHL 18 B BEREWES ML A B%E ,
2000,1(1) :58-60.

HUANG BO, WU JIANG-MIN. The general evalua-
tion of operational tunnels[J]. World Tunnel, 2000, 1
(1) :58-60.

L1070 ARG 3L, 52 57 B0, 80 8. 0 08K g 3 frdt B 0K 25 M 3 1%
ZWFoELT]. R AR ,2008,8(5) :54-56.

LI XTAO-YING, PENG LI-MIN, HUANG JUAN.
Study of assessment and system for health condition of

railway tunnel[ J]. Mining Technology, 2008, 8(5) :54-

56.
[11] MR . B AE G0 M M. R Rl RN 1R
#,1983.

[12] WReE W, £ LABE. ShaBEMI g8 & WM ik RO A LT .

B TR 241, 1991, 11(3) - 22-24.
CHEN BAO-FENG, WANG YI-LIAN. The dynamic
fuzzy synthetically evaluating method and its application
[J]. Journl of Beijing Agricultural Engineering Univer-
sity, 1991, 11(3): 22-24.

(137 BRsyae. T2 n] A8 BOR) A2 B985 B0 AL — R K SOk 9%
PR AL ()] K& B T K% 2%, 2005,45(2)
308-312.
CHEN SHOU-YU. Theory and model of engineering
variable fuzzy set-mathematical basis for fuzzy hydrolo-
gy and water resources [ J]. Journal of Dalian Universi-
ty of Technology, 2005,45(2) :308-312.

(147 BRsyre , 22 5T ) AR B0 42 396 10 7K 9% U 75 2E /g

JIVER LRI ]. K F 24, 2006, 37 (4) :431-435.
CHEN SHOU-YU, LI MIN. Assessment model of wa-
ter resources reproducible ability based on variable fuzzy
set theory[J]. Journal of Hydraulic Engineering. 2006,
37(4) .431-435.

[15] Brsy #. 7K 3% 005 By 8k 3% 4 vl A2 B 4 i 5 5 1
(M. K JE < % BT K 2 A . 20065,

[16] sz Ahh . SE MG 46, 7k . FH 2 25 i WL s AT PR IR 45 BT

HIPALT]. T E IR BERF ¥, 1996,16(1) : 16-19.
PENG BU-ZHUO, DOU YI-JIAN, ZHAN YAN. At-
tempt to evaluate the environmental comprehensive
quality with a dynamic viewpoint[]J]. China Environ-
mental Science, 1996, 16(1):16-19.

[17] ZRAE M. 03 &% 2P0 (1], th B2 2R 5%
2 ,2003,13(5) : 38-40.

YUAN DA-XIANG, YAN SI-HAI Discussion on dy-
namic safety evaluation[ J]. China Safety Science Jour-
nal,2003,13(5) :38-40.

(18] Fhaki, & PR Th 8 L WY, 45, 3l A B 25 & WF A0 76 00 <

Tt A £ A A 8 b i R A LT DL B 0 B0 AR 2007, 38 (3)
72-76.
SUN ZHI-AO, JIN BAO-SHENG, ZHOU SHAN-
MING, et al. Application of dynamic fuzzy comprehen-
sive evaluation in optimization of flue gas desulphuriza-
tion technique[ J]. Boiler Technology, 2007, 38 (3):
72-76.

[19] POEHNER M E. Dynamic assessment:; a vygotskian
approach to understanding and promoting L2 develop-
ment[ M]. Berlin, Germany: Springer, 2008.

[20] CHEN S, FU G. Combining fuzzy iteration model with
dynamic programming to solve multiobjective multistage
decision making problems [J]. Fuzzy Sets and Systems,
2005, 152(3): 499-512.

[21] EBK, PEf , ] 7. — Flowr 1 3l 2485 25 5 PP A0 B AL K2 pi
[T, geit 5 e 5, 2006 (24) : 28-30.

WANG LU, PANG HAO, HE PING. A new dynamic
fuzzy comprehensive evaluation model and application
[J]. Statistics and Decision,2006(24) :28-30.

[22] ANEZIRIS O N, PAPAZOGLOU I A. Fast markovian
method for dynamic safety analysis of process plants
[J]. Journal of Prevention in the Process Industries,
2004,17(1):1-8.

[23] PN —" % 18 00 A6 30 i # (R 5K« 58 R A %
AR L, 2005,

[24] PO [ BH 7B GE I A 30 4 (R, B PG KA 3%
LARAG I HLs . 2005,

(% HB%)



