3T EE LW wooE 2 Vol. 37 No. 1

B

202241 H JOURNAL OF CATASTROPHOLOGY Jan. 2022

skTAe, R, R, AF. ZIRERARIE BN A [T ]. KE S, 2022, 37(1) ¢ 151 -157. [ ZHANG Xuehua, LI
Zheng, LI Jing, et al. Performance Comprehensive Evaluation of Large Multi — functional Rescue Attachments[ J]. Journal of

Catastrophology, 2022, 37(1): 151 —157. doi: 10.3969/j. issn. 1000 — 811X. 2022. 01. 026. |

ZeMERENAYESSEN

kEX, £ OB, £ B, HRE
(1. AR I AR 0, T 100049 2. f8F S AR BLBIL AT VA T, LK 1 #7 264006)

i E: v rRsH ek m RGBT SR T DB AR Tr AR S PR R A O BRI R T Y
RS, R ABGER) AHP | WEGE FIBIZE S IEN TrIE N TARRE ) . TARRCR . UMEREST . 4E4REJ1 % 104
D7 N 2 FRE T A ) 2 D RERUR B HE AT T RHICRE SR BRI, M 1A B X SRR S B T 4
PR, BUERERIAT . S5 REW . M SEE AHP ., BB0E . BIMIZE G PSS & Tk RE s it — ik >
AR EMH R, SRS IE A R 2 DR ReR 8 BAR T T S BR iR A7 3l i T AERE S AT
YRR, BLHRREPFA 4 R A L SR AU H BT AR — 2

KR HUREFYREE: ZUERERE R SOk AHP - B - BIIZE SIS s SABESE ST

FESHES: U273.9; X4; X915.5; P315 EkFRER: A XEHS: 1000 -811X(2022)01 -0151 -07

doi; 10. 3969/j. issn. 1000 —811X. 2022. 01. 026

TETT MR K E ABAT Sh R VhIES:, R R, e B T —Rh A S RoE TRE A
REAHL, 2L, 2SR TR STE 7€ SolidWorks B 58 Wl T &5 #9352 11 A EE 40156 i
GOE I M E Ml . R ERR . R . T T E R g she i B R ARG
SRR S5 AL, AR T RAR M EEA TR BN — A 2 ) e R JE LR T L IBORS A
WK WA REHRMEERERNE" 7, £ BEES, I T4t ORI
. P, DASEZCAUE T 2aesm  ASprse" " (EE00 AR TT R $E B B0 L
BERRHL, KRBV TRV, 2R -5 % BESITEFMIR.

FRIZ TR KR ML, 7 M = 55 H At 9 3 1 f ZUIReRIE B 2N AL RE 25 5 VA S 48 8 i
BRI T REEZ TR R SRS BRI bR R X 2 o RE R R B
BONHBR I, oA 4RI 2 7 XU Z IRk 7ERCERAT sl v 19 0 o AN A8 a0 A7 4 T vE A 19
BTN, ZUREFRENLM . £EGZHILE W6sh, DIHORK IR 2 D) 68 R 8 Hore i o #
HOBEL TR Y ERLHIEHEE TEN  RENSSEEN, AT ERZ iR R 7T
WA R BRPE, TE A — St R SRR b, i R PR, US4 T R e AN
SPEEA, AE KT8 B 78 s 00 N ME LU I s 5 3CR . i T2 Ihae kR J8 Hosebr A re ony b,
R, RGNS, [RRAL, Nz YRTEEA R R 5 T R N KRR £ A VT 1 B
e e, EHMEL 2R, WILBEA TS 58, 25 " N Eae . JEARThAE . BiThhE.
W TR S X 2 pe kiR g HE Letkae, BEEeE rm, MHEBE RSk
AN HE (AHP) — BRI 25 & PE 7 ik X 3R R FL . 55 VI

ZUjReRIE B H e ik T TRV Y5k IUBGE /m Kobg J8 BT R T 255t ae vEAY
SCPRN I @, MR LA, Bl SESMN IR TR RFERREL, EE S+ =
ARG KR T AR AU bR e, ma AL R ST R s — 0 R R
e 5 RENS Tl K M R SRR 5 R 1 e FH A T RE AL, FhoRAIZ T RE R4 8 L, AR S0k B H: Ap W Rl (&
T4 P 1 s 72 N 2 Rz S PR oK o 1), @i ER A AT IE R R, FHE

KEEZ D RER R R B O BUS—Et  BWES Gt AHP — 55 - B 28 & PFE A 7 vk 5T

Wk HE . 2021 -06 -26 & HH#. 2021 -08 - 19
BATH . FEEE SR THITH (2018 YFC0810206)
BEEREA IS990 - ), B, BUK, IWARWEA, Bit, TR, FENFEFYREF IS SRR SR
E —mail; zhangxhua_nerss@ 163. com
IR ARIRE (1982 - ), %, BUE, Wbl A, WL, SRR, RN FH RN 2 R A RO,
E —mail; duxx_bj@ 126. com



152 U4

FLAEI T M 75 52 2% 9% Rk b 5 T 1 B AU RE L3
BV EEATORSE, DU RE S BSR4 %K s A
SEPR AR T S R RCRE, R A L T
PLIEE e

1 \\m ol

(a) PURBY DIHLIE IS H
E1 ZUfefdEmE R

(b) WM FALER I

1 IR iEiRE & R iR 7T %

RIS WA TR L 2 D e Bk Js B
WSS, LA TR A7 S RE 1 FsdeRe . PRAIE R 3
SERRSE RS N Hbs, 5 18 as i 4E 4 ML ]
SEJTTAT, VLK AR S P R B R
AT AR AR, B e Bk REEE, —
Bk, RTRCPE . AT HRAE R B S A D 0 R 2K
REL TR IR R T
L1 ZIfgERIZBEMNITMIEIRER

ARSI ST T LL B PR 2 D R RO R L
BB LE & W R AR IR &, 45 b IR 22 456 H
JZALHEWZR B, 1845 Co HARZE PR Z D16E
B Jm H, LT MENER AR . R 3CR
PIMERE S AN ZES BE ) 2 PUAS R ER, HENIZE TR 3o
BIAZA HARPEN fe bR, o5 DI R Bl T4 AR A
WORFH LA AR, #c DR AR RE 7 A4k 47 BE 7 Y 33
HEN S BT Fa A AR TR o

FARIZ A BDRR T 5 P Fl o 22 Jm B IR Y
DRz | BT LR g B, idh U

HENZ B R BYAR L RE ) J2 R B R A i
HATERR S R B S RESE BURE T, Andmpe, 59
I, R LR G UiEE s MR ECRIRBLRY
JESCBUAT N D) RE T T A I 1 5 PR E 002 s B
FIIREN] . BB S IZ AL ] LK A JE A Y
BCEPMRRE T 43 RE ) R R BE AR . ek
THERAH W 4E R IR RIRE 1. I U, 2 U,

fibn)z C ZAMENZ B &4 HEN R i) HAARE 6
e, iERU(i=1, 2,3, 4;j=1,2, =, n;n
NAHEN R AP o

JRHCET U R4z Jm 25 5T U] 5 U fig T —
PR, FERTR R ATOTOR: B R 9T, 500 T 59 010K
LTI I S TR TR R e o PN .
(A8 SR A W, ki o B A% B, ] Bis 1k 57
VR R T R B R, DT A DR IE 2 4
A RTHR T 5 B B AT 3, ST RAIR AR, R AR
KRR 2,

5 37 %
{ 1
: HbRIZ2A: YW V)RR R ALY :
A L S —
: HEW Z2B: fEkiiE fEL A # L e NG HEAPTE N U :
CTTT T W R R Wy % % A M WK o) R W I @ B H
| /P NIP N (O % & R R WO K E R W f W
| FISLNE I NN 4 i@ Wk 2 o e o
| oUW B & OJFWRHRFD &fa e Mﬁ%f‘f‘if':
: WEAC: M R R oE R Mo W8 6K oot Bk oM OE s
\ Bk zh w6k U0 oML W oo e o%
| B Un U & * Un Uz W B B M L LS Vo Ue M Ui |
1 " it Us fa) fa] (o) i) U ¥ o # |
: U Un U Un Us Us U L le :

Us U

P2 PIORESLTRcR s BAR bR AR 2

BEFIT FL KR J8 B B AT Bedr for LI RE, 7E

R A T Bl Hh T R S BN R B AR R T AL,
BT AR IE , e R LK 3,

: HbE2A: WY ALEAR I ALY :
ittt L :
| HERIED:  fRLBENL Ak 20 WHERE AL ;N |
:_ W oo s WAL WM oy Bod o I ioiBmH
| Ko ik & & W $Z K AN R fin A
! owofE HE M WA A 40 OOF 41 otk 12 m;ﬁﬂuﬂi:
: iodi i oW RfE AL o fF W 4N g fE
| IRERIRC: moe W m et W W MR 4 BB KM W
| ¥ Uz BE Th o] fa # 8 @ & AN Hoom o
! v Mo la Ua M W O 0 HE e E s la Ua W Uu |
I lis Ui W) WA #o
| lUo U Ua G %% o |
H Ua U \

e e e e e e e e e e e e e e e e e e e e e e e ey

K3 BEARITALRR s BAR bR IR 5

L2 e 7T %

HI T 25 HON TR B BV ALRE 25 5 A Y
AR TR, 3% T A S48 I 1 o 1) BF 52
JLPAL T2 F B B AR SCH 45 S AL D RE Y T
FEROE A A IR . R NRCE M T RodE
Lo WL, TR IR S H A v R A A T
AR X HL AR A 48 b Oy ok o AT
e

TEbRA Z P AT VA E B PR AR R, Rl E
EARPR VR BCIZHLT 5 5 A R By A B
RO HWAEPPR ARG Ka i, @k K
25 MRS AR AR 5, 0 B A R A 5124
IR B A AR E BB

PR J HLAE R A AR i i -

(1) TIReR Ol IR e 45 Z e Rtk Jm H 4R
22 b Ty RE 22 18] AH EL e 4 il 2h Le i), i TR
HIREm] 59 3 7 6 45 0 4 1k 0 D RE T 5 1, 2 X
BT JE B AR R . 8 58 R H K O
W, R E 2RI RE AR LA e 10 1k, id
BEE SN 18

(2) &7 FE I Ik ] 202 o5 B Ik Rtk I )
TR AR BRI e] o 45 R s . K T e A2 LA il T
Wi, G0 MAZHUS sh B8 HARik, I 58l
— WA DR S A DL 1k B RT3t 3 9,
B

(3) & A HRUT N Tl 27 020 4% 58 R — Xl
R TARJR AR B B I 6] o PR A2 LR S AR
HAGIZHL 2 BORAS, I T, il
MAUVE T 7% 2 5 J8 H 56 4270 85 B s 1), 3t 3



134 SRR, 55 ZIRERER R H I RELE A PR 153

W, BURHLTTI

(4) A7) L B A ] e A e i e R rp oAy
R TOR, PR AS [R] L 1) S 48 BT FH ) ek 1
AR R[] R TT AR 18 b oA SR HK, H e T
RS R T m B AR M R 2 B
FERNLA S —Fh & BT 25 0 3 O F R 42 LU
FPIRAS, L MIZHHVE Pk E 24 B —f R
HIF58 i — U T A1 2 BE gl A5 03X A 1k Bt JH sk 1]
M 3 U, BRI

(5) Bl E R By o A% L R AL A IR
o Z IRV A S o DA B 5 i A e KB g O e 4
CEHCUIAII LA 3 m e R fE ) , BB O SR
B, R EE R 3 U, A vl WU B 4
0.5 m, #AAH—YCRBIMIA 0.5 m, g AMH
B fE.

(6) MAFTRfEMmIER R, M T fr ke JB B\ 5
R ) 2% S 22 ) P R A5 A 1 D o A TR A T
St MRS 422 WA A 5 Al 1 1% il 1 2 1) 0% b R 47
JEE, W10 %, EFIEL ST

(7) #e R i1 B o A0 s AE T A5 I aad e il
It IR

(8) WA RTINS ) o 57 1 3L DU -5 D e
AR F SRR BR A 58 B — U A R T BRI 1k Y
MFTR], 5 JCHRe H BUU I 0.

PIBCET YRR 8 B4R A P R AR 7 1 -

(1) BTSRRI 2R, n] i i J A o7
SRR, ST & B U1 A TR B £ A
AT BT, A3 Y, Hoh— YO
NS EIRY TR 2T vy S

(2) B RETIRAT o il B 43 52 Ak d R BT U R
SFOFEARSE) , WL 4 BEE D BT3GR E (i
AR HEI LI i e IO QBRI AR ED) , kR BAE
MUE R RI NI TBTY), M3 R, =A0H—08h
SN ER A 10% (35— UCER B A Wk 2 10% ),
MR, LA BESS I sld > ik, 30 sk ek
RS

(3) F RIMHBULT - [l R BT EI RS I

(4) WRAG BT OIS [R] . (AT 5 SRR BT IR
T SR b o A R B R AR, PR R R A
PRSI A, s s Bosk 1 2= 58 2y
B R 1k g msa], i 3 U, BRI TE]

(5) ZUHARE PE BT OIS 18] . [R]AR TR A 24 5T DT 6]
A7 1%

(6) JMHBT VIS A f 1], (AT 45 B D) AR
PIRRZIAE B 5 R SE R 1, DR 45 FLAR T 1T TR
SRR, S UBUR 3T YI, G0 5% s Hoak 1
PR 52 25T Y1 > A o R A I], 0 3 v,
YBUIR LI 8]

BEARIT LR 8 B A PR R Ik -

(D) FRITALIRSE . i B 43 82 Bt e KOT LS
JERGE, LIS 5 48 (A8 D 400 iR (L ( 4n s A A3t
W A ST AT BEAE A WG MED) , k) BAE B i
AT IRAL, A3 e, =AM — 0o s n
PIHR{E 10% (35— YR BA I8 10% ), ARV

W, ERAREN Ik o 1k, ] % i R ITfLE
FEAH

(2) e/ p BB O PR UE 31 38 2 S 1Y R
PE, R R, DL il RE A i H X S5
FaEPERE, RS2 E AR E

(3) BEAZF A a4 1] o i 2 42 0 4 B e Bief
[ TAERCR 2 . SR A R B i T A
TR A4 4 1) 22 B8 J 58 58 5 — YR T RE I K i Ty
kgL, M 3 vk, e SR A R (]

(4) EFFFEEABT B] o [R5 42 0 4 B 4ok Ao i) 0
Tk

(5) W R FFFL A A sk el i FH A & i 95 1 FL
iR my i RIEEM M, REF)E B A T RS I
PR, 0TI TAE ZIFALR F iR 8 B AR
60 cm ¥ IR FL A4 1k B B ], Ik 3 Wk, BUER
A 4] o

2 EMMAESR

AHP 30— 2 14 45 B Rl & o A A 45 A 7Y
R IR L BUR (IR =2 @ N R~ g =) A 1)
FEFE . EREHE R R — B A R . R R SHE R R
—BCPEAG 56 45 25 R 58 IR PR AUME i 2 . {H AHP
PAFTEFE AR AL 32 N R WK £ 52 K 3 i A5 B
10 1 22 T — BSOS 36 AS 38 1o ) 3 3 B 14 (i)
R R SCR P MO AHP B3R i 44 2 H5 bR
WEE, [RIBR A AGE X F ] AHP 3R 15 1045 )2
AR PEAT B MG I, LA /D 0 R R
M, P35 A RO 25 5 PFA T 26 % P0 Fh Ja 5 ) R
HRLBEHEA T2 GV o
2.1 B AHP £

(1) BT J2REE o BT B R A5 v 4]
R Z RGP IR R o

(2) Moy W RR % o R & Z VA T A = bR
TEXT 45 U PR 25 1 P 22 [8) B AR J B AT 4T 4
BBNE)JZRELEEHE R =0, ],,,, HAAXE
BRREE b M EIT R

0, P, Ik P, E%;
%={LPH§RWWE%; (1)
2, P ILP EE.
FIWTHE P =a;],, T80T

L —1;

+1, <t
. (2)
t.—t;
Ao ¢ R R T2

(3) AT FIWTHERE P A B IR A FIRRAE 7]
How, BEREE W,

w, = Z(aﬁ//zak/); (3)
j=1 i=1
Am=;z[;Wﬂ; (4)
i=1 w

J



154 K F ¥ 37 %
W, = }Vi/zwjo (5) 1, X SUp
! r = el u, <x; <u,; (11)
(4) —BHER S, I Y —B M % CR [uu P
<0. 1 [0 b R e ) — SR A B 0, x >u,.
CR =CI/RI, (6) 1=r, u,<%<u;
XH: CI=(A,,, —n)/(n-1), RIFFHREHL— D el A (12)
HRtR, SHEMERESAC(ERD), uy =y’ P
x1 EEME 5 RIEXMNXER 0, x<u B x=u,
n 1 2 3 4 5 6 71 8 9 10 Il L-ry, woy<Sx;<u;
RO 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45 1.49 1.52 r = Uiy =% uy <x, <u,s (13)

2.2 WRGE

(RS 2 X AHP 32 42 21 A K 1] R AT 48
1B, S A . A ARG R A BB A A4 A
AR TORE B2, HAT P 8 s B0 1 R 22 5 R 8K,
WEBOR | 22 53 R B0 N 378 I AR R A B 2R
B, AEAEH J7 1% A A B 23—k R
AR FITRE [ o % U — A A S BB R e 3 5 L

i E (e, ey, =+, e,), i DVEO b5 B9
(EWSF
e, =— lnnz(a jna’;),i =123 (7)
55 i DVEO AR bR 0 IR 25 8 BOH -
g = 1;6 (8)
2(1 -e)
FH%#%EE&g X RCGE [ W, T IE, 153
RARE W, AT
Wi* = — w;g; (9)
;(w[gi)

2.3 EMSRATNTE

BRI £ 45 E ) 07 3k 0 5 TR 5o 1 A e
ERE, 2 B T7 10 22 DH 3R B 5 0 1 S )
MO BRI AL R A

(D) BN RNREU = (u,, u, -
w,) APHIEEV = (v, vy, o, 0,), Hiin ﬁ?aﬁ

N, m VR ARG BL ﬂiTﬁ?jﬂ(ﬁE K,
22, A EEE, R, 2.

(2) T SRR R . XS5 0 A PF
MR U, AT B RPN, A 2] — AR T o,
(ASEA [r] 2

R =(r,, r2 i) (10)
. i=1, 2, -, n; j=1, 2, -, m;0<r£j
<1,

Ff n ANHEZEHATLES A, IR —A n f7
m FNHRE, BV 8 AR R

X PER AR AT SR A 4 ik, BOX i 46 bn
RV S5 RS L AW s € =R b
BIRATLIE SRR, (A2 BT % GO0 R A
NTRIEAE XCEAT BRI P, PR o G 1 A T ASOR £ Ak
PR, AR Tz N 2 B TE 43 A eR U R SR
JE B g, BRI

WAL o, v, WA HARHE, H v,
>v;, W v, HERJEFERBCN

Uprr — Y

0, v, <u; | x,=u,,,
(iR o W R ARV R A i e I A 2 R
SRR ry, WA noxom (9 JE RS R
(3) S, ZHAMIT A, B IEJZ F8 45 E MK
THEVFT 2= HARZE, 43 2] 3 bR = AR SR e
JE o FEARAN E [m) B[] SR 3 R G A 3fe B AT A AR XS
T L—ROEMISREE, KKk B, EREARZ.
R =W -R. (14)

3 ZIEENZEREELZE SR

A8 b A 2 AR vk, it B R E Ak
Xof 2RO T KR U AT AHP 325 ) B o [
eI E R SRR E, S 2R LR
gm0 A S

3.1 IENEIYIRE B R & MEEiEM
3. 1.1 ?H#T#Xﬁfl’ﬁ-

() HERNZ B X HARJZ A BOFIBAE RS Py o 22
LHRAT AR EAMAERE R, b ns(2) 1350

rt 0 0 O
21 2 0

Rv— 20 1 0: (15)
L2 2 2 1
rl 5 3 7
175 1 173 3

R, = 173 3 1 5]0 (16)
L1/7 173 1/5 1

Xp P, #ATIH— IS, FIHAZ(S) /RS
HEN)Z B R ZAEXT T HR)Z A AR 0] 4

W, =[0.558, 0.1219, 0.263 3, 0.056 9], (17)

(2) —FER . FIHAZ(4) A (6) K
155 KAFAE(E AT CR 24

A =4 118 5;

CR =0.043 876,

CR <0. 1 @i —3 ek g

) WA E IEFR bR E . RPE 2.2 TNE
CIEES

W, =[0.401, 0.312, 0.006, 0.281], (20)
[FEL, AIiHEAF R bR R C X4 a2 B 1Y

(18)
(19)

N
W =[0.231, 0.197, 0.231, 0.213, 0.128]; (21)
W,,2 =[0.134, 0.024, 0.134, 0.254, 0.239, 0.214];

(22)



134 SRR, 55 ZIRERER R H I RELE A PR 155

W;3 =[0.310, 0.064, 0.191, 0.310, 0.124]; (23)
WL*;4 =[0.438, 0.324, 0.183, 0.055], (24)
3.1.2  BEMZA RN

32 GO0 TR U1 Ko Jm B 255 3CRE I
HARPRR R IEAT BRI 22 5], B35 %) B — 2%

%ﬁ%“%M*ﬂ%ﬁﬁﬁﬁﬁ% WA, R
1S F— P Fe b AR ST RO 28 A, IR B,
HEHWRE,

(1) @SN REGIFA G, RIGFE bRk R ] Al

SE V¥
U =1Uy, Uy, Us, Uy, U15}§ (25)
U,=1Uy, Uy, Uy, Uy, U25}; (26)
U,=\U,, U,, Uy, Uy,, Us!l; (27)
U4={U41’ U427 U439 U44%o (28)
PERIG R T =37 H], RI
V=1{V,, V,, Vif =,y 21 (29)

SE TR AR A A0 S B AR 3 & ZAT i e
WAy 10 i e %S4, Hop 3 (LKA E N F,
WG S S 0. 3

PPV I € R AR a2 2 Fon [ B B
fir: T (em), B[R] (min) , 450% (h 8 d), BEE

(m), HAHE%)].
()M EESRIB AR . EVESRPRR R BT

ry,=10.4, 0.6, 0}; (30)
ry, =10.5, 0.5, 0} (31)
ru, =10.3, 0.6, 0.1}, (32)
x2 HEXR
TEE S - %
SYIEFIM RIS U, 3 2 1
BRBYIRST U, 60 30 0
BRI U, 60 30 0
UIfei i Z U, 100 85 0
45 TP IE] U, 2 10
BEA U ] U, 2 10
AlE R BT E U, 2 5 10
IR By VIR A U, 5 10 30
RVEFLE BT YIRS (] U 8 15 45
PUEE Y AR E] Uy, 10 30 60
R IREHIEE Us, 5 3
WIFHE S ERIER% U, 100 85
VERCHEHLTT ) di % Uss 90 75
R L MR AL U, 2 5
Tl B 375 Bk s (8] U, 30 60 90
Gy AR U, 50 25 10
H W dedr i U, 30 15 7
FE AR AR YR (11) - X (13) AT 7
ry, =11, 0, 0}; r,, =10.9, 0.1, 0}; (33)
rp,=10.9, 0.1, 05 ry =11, 0,1 (34)

ry, =10.5, 0.5, 0}
ry,, =10.4, 0.6, 0f; ry, =

r, =10.5, 0.5, 0{; (35)
{0, 0.8, 0.21; (36)

i =10, 0.7, 0.3}; r,, =10.2, 0.8, 0;  (37)
ru, =11, 0, 0f; r, =1{1,0, 0}; (38)
ru, =10, 0.9, 0.1} r,, =1{1, 0, 0}; (39)
ry, =11 05 ry, =10.3, 0.6, 0.1} (40)
rm4={0, 1,0}0 (41)

WENZRIEE R, R, Ry, R THA
A (14) R,

(3) BRI ZR 5 PP

— B SR B AT A R B T A 4 A4
T DU PRSI SR JE

R, =[0.8294, 0.1706, 0]; (42)
R,=[0.1754, 0.701 1, 0.12257; (43)
R, =[0.5863, 0.3812, 0.0315]; (44)
R,=[0.8169, 0.164 8, 0.018 3]; (45)
R'=[R,, R,, R, R,]. (46)
TRV R AT 1 e 4 H AR E A B9PEAN
S J R
=[0.62, 0.34, 0.04], (47)

LA SR R P A B e I HTCH BY U)K B JE HL A
SRR R A R A 0. 62 (HERE FAr, A
0.34 WHERIE T, A 0.04 HERIE T 2.

3.2 WHIRFIALKIEEEEAMEEIEMN

WP TFFL R IR 8 L 1 25 5 SLRE PR A 3 B i A
[ PICE B D) sk B2 J L 1) 25 & S RE PE A 3 5 AR
FEIE R4 a5 0
3.2.1 AR EHE

MFEFRIR Z ] LA e iR P LR R B S
BT VIR % 8 EL 38 bk & )2 B v T AERE
TR TAERCRAFAE 2 5, DMERE S MZEd6E S M
A, WO TAERE A TAERCRIEFRANE

W, =[0.092, 0.352, 0.352, 0.204]; (48)
W, =[0.289, 0.034, 0.224, 0.091, 0.091, 0.271],
(49)

3.2.2 Bz AN

TARRE ) A AR R E A6 b 23 B4R R34

RN AN 3 Frs .
x3 HEREBY)

PR I H =
BRKIFLERE U, 20 10 0
/b fE Uy, 250 1000 2000

BEAE B T 8] U, 20 40 60

SR BT[] Uy 10 20 30

AR LR A HFA] Uy 10 30 60

FE AR R A .

ry, =11, 0,005 r,, =11, 0, 0f; (50)
ro, =10.1, 0.7, 0.2}; r, =10.3, 0.7, 0f (51)
ru, =10.1, 0.8, 0.1, (52)
PRI D) e M FE A b v BB R T RE 1,

SRIEBE N
ry,=10.3, 0.6, 0.1}; (53)



156 U4

¥ 37 %

R, =[0.8220, 0.157 6, 0.020 4]; (54)

R,=[0.3146, 0.640 1, 0.04537, (55)

TRBEIPEAN A T AR R A HARE A RS
S JE R

R=[0.66, 0.31, 0.03], (56)

ISR R A B 3R B e T AL ROE TR A
SRS N R A 0.66 LR E T4, A
0.31 HERE T, 7 0.03 WIERE T2,

4 BZ

ARSCER X S BIF 1) 9 i 22 D e RoiR s A
BT s B sdror LR R E, TR T
SRS IR S R B 5 0 ) 258 RRE VT A T 5
BRI 0 S8 e, B T HL D) RE R RN
WSS, M T BB PR 25 5 AL RE VT 1R
PR, W& TAERES . TAESCR .. WERE 1A
HEFRESI VUK I, BT HIRA 4 ~ 6 S HAADE
e, I X B AR AT kAR EREAT T 0T
Fe5 B AHP — AL — RO 255 P O ik
XHHEAT T HACRE AN, B LL 458 -

(1) I Uz 8 B . et ALk )m A M
b 2 e R Jm FLV 2545 B RE VE A 25 2R R A H
TE— & H AR 57 Fh 73 A7 0. 62 H10. 66 IR K
BRUE, 4354 0.34 F10.31 FRER R Ry,
0. 04 1 0. 03 AL I N 2% o

(2) PN Z SR BE AR R on] DL, HAE T
VERE T3 F0 4k 37 BE 1 J7 1 2 BE N B B R R T
0.81, KW TAERESBR, dEy i, 78 TARRL
TR N R IBERER, RN E2 e h T
TEPMERE )7 T A BT 1]

(3) 38 3 % ERA I AE TE AT S AR W,
Wo AR, Al AR A A IE AHP 3545 21 (49 A TR 1)
BEEINAT A S BRI DR B, F RO 255 P4 5
ERBIAERAT S 2 RABEER

5 RE

TR BE 1 MR IR SR T R H 4 3 i+ 5%
&, RBIHUGRA B T R R A7 3l 69 48 S I e
ARSI PR ORT I A (0 KB 22 D RE R iR R B, AE
LG S P Mot 3 5t oRORIHG 2 BE R B Ak L
UM T HEES RN fe bR ik &R, IFTT
JE T HSCPRI AL RE LR G V-4, 4 R R TP ofk
RIm BAE—E MR 5 N RA B R, o
PARK S T+ e 0 AR 2w, 9 HBA 5 4
PR, AR EA B AT RT R

ARSI R A B0t AHP — WAL — B 25 45 2
M7 AT B B 45 2R 5 52 B 22 36 ) W 25 R A W)
RWNZTT LA & LR G RV T T B A — ZE /Y
WHIPE, ATk HA e 5 AR R BT i 2
3 T OB BF A 1) 55 R R MLBROAT 405 6 1) SR B I
B, HG& 50 MO PP S8 bl 2, DL R 48

bR VRS A B E— AP WESE s [R] IR A 98 A 14
AHIBAFAE R Z B E YRR bR, N2 16 br SR B o
W A 45 S0 SE A PE M 45 R B T B 0L,
TR PSS AN 1 2R N S U D S /R

SEH:

(17w, skiEfh, §I T, % BT KRB TR R K
FEEBE KR B AR )], B2 AR S TR, 2014, 14
(12): 122 -128.

[2] IR, RRMCAR, WEIRZE, 45 TREHUMON SR Bk K e ok
Sprl ). AR R 588, 2013, 26(7) : 129 - 131.

[3] #EHE. EIMHARN SRR TRV ] SRR 5
T, 2011, 24(7) : 83 - 84.

[4] ROSE A. The regional economic impact of an earthquake: direct
and indirect effects of electricity lifeline disruptions[ J]. Journal of
Regional Science, 2002, 37(3) : 437 —458.

[5] TSUKAGOSHI H, KITAGAWA A, ITO M, et al. Bari — bari —
Il : jack — up rescue robot with debris opening function[ C]//
Proceedings of the 2009 IEEE International Conference on Robotics
and Automation, Pasad ena, CA, USA, 2009 2209 -2210.

(6] ¥, 8. FHBEHLN 2B R SR [T].
w2 , 2015, 39(7) : 68.

(7] BR&R, g, BRAIEE. X8l J U 5 fe A0 R TR HLER
ANBART AR [T]. TR S, 2015(3) : 50 -52.

[8] T4, Z=55, R4kE, & mA—Ife s ZIRELII N 2
R RIRYES[T]. P EbRME(L, 2018(23) : 82 -87.

[9] 70 &P HUER TRE R WA 5Bt D].
WH: ARk, 2016.

[10] RAAmE. Hom—EZofekn B[ D], et dbat
Tolk K2, 2017.

(1] RAER. FFALBCE — kB ez w2 it [ D] dex.: dbat
Tl K2, 2017.

[12] ®BxT, Brpk, £HER —FHIM—Ak2ZomE TRER
(201611178749.0) [ P]. 2017 -05 - 17.

[13] =%, ke, L0, & KREZYHeHEE R arknE
WIMARLT]. PEZ 2R, 2021, 31(1) ; 102 -108.

[14] B, SBuif, XM, 5. TAEHUNG™ & i L5 TP
R, hE TR, 2003, 1(1): 91 -95.

[15] Exk, E%, ERE 5N b MBI br e85
[J]. OG54, 2004, 23(1) : 72 -76.

[16] HUANG Qilu, WANG Xin, LI Ruijie, et al. Study of the crane
comprehensive evaluation index system [ J]. Applied Mechanics
and Materials, 2012, 148/149 . 923 -927.

[17] BRAE B OTE = 555 Up IR 90 24 35 B3 B R SRR 1) IN-
SARAG EHPFr R SRIEER [M]. T E R R 5= KN 2 R i
Al B bt Bl e, 2016 270 -283.

[18] MM ANM S <3 T Hbrtfb i RZ i<, GB/T32799—
2016 W& HmbchrpR( S]. Jbxt: P EFRUEL Mk, 2016.

[19] 2FEEEYM S o T HAR MR ZE 545, JB/T10844—
2008 W HemrpdR ST, dbnt. rf EIARME T A, 2008.

[20] 2 AP S 3 T AR R Z 514, GB/T5621—
2008 A ALS R 2 TR PRl g (S]. deat: thEbR
WEH AL, 2008.

[21] X7, B3CGE, BES, % FLT UG AHP FURAGE 1955
RITRIRVESBLREITAR [ J]. = ZERUE 2B 2# 4k, 2020, 34(1)
27 -30.

[22] SAATY T L. The analytic hierarchy process[ M]. New York: Mc
Graw — Hill, 1980 1 —45.

[23] ST, BERM, 50, 55 FEE KL A TEReLs &M
[J]. BlEHAR S TR, 2017, 17(17) : 247 -254.

[24] HUANG Wenxin, CHENG Xinwen. Fuzzy evaluation of arable land
suitability based on the three scale AHP method[ C]//2015 23rd
International Conference on Geoinformatics. TEEE, 2015 1 —4.

[25] SRENEE. AHP — BOMIZEG PPN B AE AR 25 Tl bl DI o 14 B2
MID]. Kif: REMT R, 2006.



134 SRR, 55 ZIRERER R H I RELE A PR 157

Performance Comprehensive Evaluation of Large
Multi - functional Rescue Attachments

ZHANG Xuehua', LI Zheng”, LI Jing' and DU Xiaoxia'
(1. National Earthquake Response Support Service, Beijing 100049 , China;
2. Yantai Eddie Precision Machinery Co. , Lid, Yantai 264006, China)

Abstract: In order to test the application effectiveness of the new multi — functional rescue attachments of ex-
cavator in actual complex disaster rescue scenarios in terms of structural design, manufacturing process and func-
tional combination, an improved AHP — entropy — fuzzy comprehensive evaluation method was used to investigate
the comprehensive application effectiveness of the attachments in work ability, work efficiency, collaboration ability
and maintenance ability. A targeted and scientific and reasonable evaluation index system was constructed and the
test methods was researched. The results show that the improved AHP — entropy — fuzzy method can further reduce
the influence of human subjective factors, and improve the practicability and effectiveness of the evaluation results;
in the actual rescue process, the multi — functional rescue equipment can greatly improve the work ability and res-
cue efficiency of actual rescue operations, and the application effectiveness evaluation results are basically consist-
ent with expert experience judgments.

Key words: collapsed building rescue of earthquake; multi — functional rescue attachments; improved AHP
— entropy — fuzzy comprehensive evaluation method ; performance comprehensive evaluation

(E#% 150 )

Quantitative Evaluation on the Overall Emergency Plans of
Beijing — Tianjin — Hebei

LI Jian'?, XU Yi' and LIU Yiwen'
(1. School of Management , Tianjin University of Technology, Tianjin 300384 , China;
2. College of Management and Economics, Tianjin University, Tianjin 300372, China)

Abstract: Emergency plan is important for dealing with emergencies, and strengthening the management of e-
mergency plan has become an important task of the emergency management for government in the new era. In order
to improve the quality of emergency plans in Beijing — Tianjin — Hebei region, the PMC — Index model is construc-
ted to evaluate the overall emergency plan in this region, and to provide suggestions for plan optimization. The PMC
— Index model is constructed to evaluate the overall emergency plans of the region, and the suggestions for optimi-
zing the plans are provided. This paper selects five representative emergency plans in Beijing — Tianjin — Hebei as
research samples. Firstly, based on the mining and analysis of the text of the emergency plans and referring to the
existing research on the evaluation index of the emergency plan, the evaluation index system, including 9 first —
level variables and 57 second — level variables, is established. Finally, the PMC — Index of each plan is calculat-
ed, and each plan is analyzed and optimized. The average PMC — Index of the five overall emergency plans is 7.
89, which shows good performance on the whole. And two of them are excellent and three of them are good. The
two first — level variables, standard for event classification and grading, recovery and reconstruction, are no scores
lost, but there are scores lost in other first — level variables. It can be improved in these aspects according to the
second — level variables.

Key words: public emergency; overall emergency plan; policy evaluation; policy modeling consistency index
model ; Beijing — Tianjin — Hebei



