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Study on comprehensive evaluation method of residence
safety condition for certain area

DU Yunxing, ZHAO Guangchao, ZHOU Fen

(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract : Appraising the safety condition of residence correctly is essential for dilapidated buildings renovation and
related policy establishment. The analytic hierarchy process was put forward to set up the evaluation index system of
residence safety level, in which the weight values of the indices were determined through judgment matrix setup and
consistency check. The residence safety level in the research area was obtained adopting grey correlation analysis
and correlation factors and correlation degree calculated by investigators. This method was used to appraise the
investigation of partial rural residences in Hunan Province. Results show that the proposed method overcomes the
disadvantages of traditional methods of being subjective and improves the objectivity of the evaluation, thus this
method is of applicable value.
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Fig. 1 Calculation process of evaluation method
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Fig.2 Index system of residence safety condition
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&1 A-BHETHERE
Table 1 A - B judgment matrix

A B] 32 w
B, 1 1/5 0. 167
B, 5 1 0.833

R2 B -CHIERERE
Table 2 B, - C judgment matrix

B, c, C, Cys Cha w

C, 1 4 5 173 0.299
Cp 1/4 1 3 1/4 0. 130
Cys 1/5 173 1 1/5 0. 066
Cy4 3 4 5 1 0.505
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®3 B, -CHIERER
Table 3 B, — C judgment matrix

B, Gy Cy Cy3 Cy Cys Cy Cy, w

Gy 1 4 1/3 1/4 3 1/3 6 0.113
Cy 1/4 1 1/4 1/6 1/3 174 4 0. 049
Cyy 3 4 1 1/3 5 1 7 0.193
Cyy 4 6 3 1 5 3 8 0.358
Cys 1/3 3 1/5 1/5 1 1/5 5 0.071
Cy 3 4 1 1/3 5 1 7 0.193
Cy, 1/6 1/4 1/7 1/8 1/5 177 1 0.023

2.3.2 JIASIEARAYSCEL

(1) BFW¥5y

PIAS IR JE B S B 1 00 R el i R B3 X 28 bR A T 0P 43, D143 2 i KB RN e /ML, BRI Ay B(E /Y
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Table 4 Weight values of safety condition in Jinjia Village

H#r2 N2 TRbRZ E Herp W

N HEZO0.167 e P27 0. 299 0.050 7 70

AR 0. 130 0.022 9 75

Jiti T 7K 5F- 0. 066 0.011 11 85

7K 0. 505 0.084 5 65

B AR s 54 0. 833 AR 0. 113 0.094 4 65
K B LEFTE L 0. 049 0.041 8 80
SRR 0. 193 0.161 2 65

Hi IR 0. 358 0.298 1 55

FERRA 0. 071 0.059 6 70

BRI 0. 193 0.161 3 65

R 0. 023 0.019 10 85

(2) HiE 2% P 5 LA P 3]
ARSI i A AR R R R W SR AN A SR PR HE R ST
65 95 85 75 65 557
80 95 85 75 65 55
65 95 85 75 65 55
55 95 85 75 65 55|
70 95 85 75 65 55
65 95 85 75 65 55
85 95 85 75 65 551

(3) IR R A
B GBI AT S A AL BRS , 32 X (D) BEAT AR, A B0 R Y SCIB R 4L

r0.44 0.54 0.70 1.00 0.707
0.66 0.85 0.85 0.66 0.54
0.44 0.54 0.70 1.00 0.70
0.37 0.4 0.50 0.67 1.00|.
0.50 0.63 0.84 0.84 0.63
0.44 0.54 0.70 1.00 0.70

L0.75 1.00 0.75 0.61 0.57d
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b
Hh
HE

(4) TSGR
R SCHR R B RANAT(2) , RV AT A5 25CHRE
R,=[0.113 0.049 0.358 0.071 0.193 0.023] x

r0.44 0.54 0.70 1.00 0.707
0.66 0.85 0.8 0.66 0.54
0.44 0.54 0.70 1.00 0.70
0.33 0.40 0.50 0.67 0.10[=[0.423 0.522 0.647 0.8450.790].
0.50 0.63 0.84 0.84 0.63
0.44 0.54 0.70 1.00 0.70
L0.75 1.00 0.75 0.61 0.51d

IR RHREE R, =0. 845 Ui & b 2 vl SR I 55 o IV 2, BV 2 vt AR e 25
R, =[0.065,0.087,0.119,0. 142,0. 092 ].
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N e o 3 A B E I8 o S L e o 318
2.3.3 MEL A RETR
& FIE TG AR FR FRAN TR B OCHE B WL 5, A B2 A L 259
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Table 5 Weight values and correlation degree of safety condition in Jinjia Village

fetbr= & | II | v \
NAHZE 0.167 0.065 0.087 0.119 0.142 0.092
eSS 0.833 0.423 0.522 0.647 0.845 0.790

0.065 0.087 0.119 0.142
R=[0.167 0.833] x =[0.363 0.449 0.559 0.728 0.673]
0.423 0.522 0.647 0.845
R CIREE R, =0.728 T LA, BN S FM LSRN EHE T IV,
2.3.4 FEWHEEST
(1) N RN 5 R 2GR E IV
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Table 6 Residence safety levels in research area
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