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Tab.l Index system and weights of fire risk in high-rise building
( ) ( )
(Cn) 0.226
(Cp) 0.312
(Ny) 0.250 (Cp) 0.181
(Cuw) 0.090
(Cis) 0.195
(Cy) 0.491
(C») 0.172
(N,) 0.221
(Cx) 0.252
(Cy) 0.085
(Gy) 0.338
(Cx) 0.127
(Ns) 0.198 (Cs) 0.088
© (Cyw) 0.289
(Cs) 0.159
(Car) 0.425
(Ny) 0.181 (Cp) 0.315
(Cy) 0.249
(Cs1) 0.105
(Ns) 0.151 (Cs) 0.652
(Cs) 0.243
1.2
; : . (AHP) ;
, “ v 7 AHP
, , AHP ,
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(1.1] [3-.5] [5.3°)
Ns—C=1[5,7] [1,1] [2,4]
23] [4.3] [1.1]
Ns—C )
1 1 1 1
b7 T
Ns-C=|5 1 2 Ns—C'= ! 7 1 4
2 élT 1 \3 % 1
(1)
x5=[0.109,0.650,0.241]" x5=[0.099,0.656,0.245]"
(2) «=0.928,8=1.069, (3)
W, _c=(ks x5+ms x5)/2=(0.104,0.652,0.243 )"
CR CR<0.1, . G-N. N,-C N,-C N;—C,
N,-C , 1,
33 Vague
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Vague o Vague 2 o
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Tab.2 Experts’ evaluation on Vague sets of each factor
( )
Cy [0.00,0.10] [0.20,0.30] [0.50,0.60] [0.20,0.30] [0.00,0.10]
Cn [0.00,0.20] [0.20,0.40] [0.20,0.40] [0.40,0.60] [0.00,0.20]
N, Ciy [0.00.0.20] [0.00,0.20] [0.20.0.40] [0.60,0.80] [0.00.0.20]
Cy [0.10,0.20] [0.10,0.20] [0.20,0.30] [0.50,0.60] [0.00,0.10]
Cis [0.00,0.10] [0.20,0.30] [0.30,0.40] [0.40,0.50] [0.00,0.10]
Cy [0.00,0.00] [0.00,0.00] [0.00,0.00] [0.00,0.00] [1.00,1.00]
v Cyn [0.30,0.40] [0.20,0.30] [0.30,0.40] [0.10,0.20] [0.00,0.10]
’ Cx [0.20,0.30] [0.40,0.50] [0.30,0.40] [0.00,0.10] [0.00,0.10]
Cy [0.10,0.20] [0.40,0.50] [0.40,0.50] [0.00,0.10] [0.00,0.10]
Cy [0.10,0.20] [0.10,0.20] [0.60,0.70] [0.10,0.20] [0.00,0.10]
Cy [0.00,0.10] [0.40,0.50] [0.00,0.10] [0.50,0.60] [0.00,0.10]
N; Cy [0.00,0.10] [0.20,0.30] [0.70,0.80] [0.00,0.10] [0.00,0.10]
Cy [0.00,0.10] [0.00,0.10] [0.60,0.70] [0.00,0.10] [0.30,0.40]
Css [0.20,0.30] [0.50,0.60] [0.20,0.30] [0.00,0.10] [0.00,0.10]
Cy [0.10,0.20] [0.30,0.40] [0.40,0.50] [0.10,0.20] [0.00,0.10]
N, Cp [0.20,0.30] [0.40,0.50] [0.20,0.30] [0.10,0.20] [0.00,0.10]
Cy [0.20,0.40] [0.00,0.20] [0.60,0.80] [0.00,0.20] [0.00,0.20]
Cs [0.20,0.30] [0.70,0.80] [0.00,0.10] [0.00,0.10] [0.00,0.10]
N;s Cs [0.00,0.10] [0.20,0.30] [0.60,0.70] [0.20,0.30] [0.00,0.10]
Cs; [0.20, 0.30] [0.50.0.60] [0.20.0.30] [0.00.0.10] [0.00.0.10]
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Tab.3 Evaluation on Vague sets of the first level indicators
N, [0.009,0.159] [0.156,0.305] [0.288,0.438] [0.402,0.551] [0.000,0.150]
N, [0.062,0.125] [0.189,0.251] [0.199,0.262] [0.110,0.172] [0.443,0.505]
G N [0.067,0.168] [0.182,0.282] [0.470,0.570] [0.097,0.197] [0.087,0.187]
N, [0.155,0.279] [0.254,0.377] [0.407,0.533] [0.074,0.198] [0.0000,0.124]
Ns [0.070,0.170] [0.325.0.425] [0.440,0.540] [0.130,0.230] [0.000,0.100]
) (12), Vague
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Fire Risk Evaluation of High—Rise Buildings Based on IAHP
and Vague Sets

Yang Siling, Jiang Genmou

(School of Civil Engineering and Architecture , East China Jiaotong University , Nanchang 330013, China)

Abstract . In order to carry out fire risk evaluation on the high—rise building, based on the characteristics of fire
risk in high—rise buildings, an index evaluation system of fire risk in high—-rise buildings is established from five
aspects including fire prevention system, fire extinguishing system, safety evacuation, fire rescue facility and fire
safety management. A melioration fuzzy comprehensive evaluation model for high—rise building fire risk assess-
ment is then established by use of the interval analytic hierarchy process (IAHP) with all indices’weights in
proper place and the Vague sets theory. Finally, the corresponding empirical analysis is conducted so as to verify
the theory concerned. Results prove that the proposed method can accurately and effectively reflect the actual
situation of the high—rise building fire risk.

Key words: high—rise building;fire;risk evaluation;interval analytic hierarchy process(IAHP) ; Vague sets
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