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Abstract: To evaluate the safety level of the timber ancient buildings grey whitenization weight function
clustering method of timber ancient buildings was proposed in this paper. The safety of southern room

Nol14 lingshui village was analyzed by the method. Firstly different weight of subfactors of each index
was determined by using analytic hierarchy process ( AHP) . Then cluster analysis was made by grey
whitenization weight function clustering method. Furthermore safety level and subordination degree of
timber building was confirmed according to the principle of the maximum of grey clustering coefficient.
The results show that the safety level of the timber ancient buildings obtained by grey whitenization weight
function clustering method has good agreement with testing result.

Key words: grey whitenization weight function clustering method; analytic hierarchy process ( AHP) ;

timber ancient buildings; safety assessment

: 2016-06-13
(2013BAKO1B03)
(1977—) E-mails: gxd@ bjut. edu. cn



781

5
1
( ‘@ b4
).
2 “«
34 5
6
1
n m s
i(i=12 n) Jj(j=12
m) x(i=12 - njj=12 m)
i (k=12 s)

24

1.1



782

2017
1) Al
5) .
2) Al
6) (
) 3) N
2 N
2.1
114
( ) 3.95 m
D240 mm D180 mm
300 mm x 300 mm. :
1 1)
2( a)
)y . .
2(b)
3) Al Al
2(¢)
4)
2(d)
1 114 5) 3B
Fig.1  Structure plan of southern room Noll4 ( 1)
2.1.1 6)

( )
( GB50292—2015) *
: ) ( DB11/T1190. 1—

2015) ° .
N 3 . a -~

b,c,d,; AB,.C,\D,;

2.1.2

89

2

Fig.2 Damage of exterior of the structure



5 783
6B 1)
1.07 m 3.
7 cm 2 cm
NN 5
89
1
1
Table 1 Bearing capacity gradeassessment of timber
3 68 1.07m member and connection
Fig.3  Insert impedance from the south to the north at a
. R/( 705)
distance of 1. 07 m at the bottom of the column 6-B
a, b, €y d,
2.2 =1.00 =0.95 =0.90 <0.90
2.2.1 R 0S
6 Yo
N N N N N 5
2.
2
Table 2 Grey grades of clustering indexes
J
k
a, 0.80 1.00 0.80 1.00 0.80 1.00 0.80 1.00 0.80 1.00 0.80 1.00
b, 0.60 0. 80) 0.60 0. 380 0.60 0. 80 0.60 0. 80 0.60 0. 380 0.60 0. 80)
c, 0.30 0. 60 0.30 0. 60 0.30 0. 60 0.30 0. 60 0.30 0. 60 0. 30 0. 60)
d, 0.00 0. 30 0.00 0. 30 0.00 0. 30 0.00 0. 30 0.00 0. 30 0.00 0.30)
AY AY AY AY 5 3-
S s s 2.2.2 T
3
T,
( AY N 3
) Table 3 Crack evaluation of domination member
k, k, k, ky ks
) ( a, 16 13 50 0 34
b, 0 1 14 280 14
K( c, 0 2 0 0 0
) =(k, ky ky k, ks) ey by oy Fy s d, 0 0 0 0 0




784 2017
1-00 0.00 0.00 0.00
Eb. 81 0.06 0.13 0.000 ki,
T,=0.78 0.22 0.00 0.00[
Eb.oo 1.00 0.00 o.oog R.<0.1
0.71 0.29 0.00 0.00U 4
2.2.3 w' .
N N N N N m=1/(1+1+1/4+1/2 +1) =0.267
N{<N,~N; N, N5 Ng w=(0.267 0.267 0.067
K P(: 1.2.3.4.5.6) 0. 133 0. 267) S, =
wxR, =(0.7251 0.241 2 0.035 0.000 0)
11 P, 4
[(flﬁ ka ki k'i4 kis 0 V,=0.7251 x0.90 +0. 241 2 x0.70 +
i i i i i O =
ET’CZ‘ Ky Ky kb, ks 0 0.035 x0.45 +0 x0. 15 =0. 84
P = Elzy}l KoK, K, k;g% 0.90.0.70.0.45.0. 15
i Ko Ky K kD
0, i i i ; H
kS, ks, ks ks ks U
4 P,
Table 4 Judgment matrix of P, and its inspection result
kl kZ k3 k4 kS /\max IC IR RC
k, 1 1 1/4 172 1
k, 1 1 1/4 1/2 1
ks 4 4 1 2 4 5.0 0.0 1.12 0.0<0.1
k, 2 2 12 1 2
ks 1 1 1/4 12 1
i P, n; I,
I.=(A,.—n)/(n=-1);1; I. i R R.=1./1;.
5 Y x¢ 0.60 1.00
Table 5 Grey grades quantized value of H x —0.60
0.60<x<0.80
clustering indexes flz( x) =].00 -0.60 (4)
1 l=x ) gncrct o0
(1. 00 -0. 80 T '
Y x¢ 0.30 0.80
H x-0.30
02222 0.30<x <0. 60
3 _ _ . ~ .
0.84 0.81 0.85 0.75 0.74 0.65 Ji() _?'60 0.30 (5)
0.80 —x
[ <x <0.
. 30 - 0. 60 0.60<x<0. 80
2.2.4
0 x¢ 0.00 0.30
4 x—0.30
x) ={———=~ 0.30<x<0.60 6
0 x¢ 0.80 ) (%) 0.60 -0. 30 (6)
. ] x-0.80 1 0.00=<x <0. 30
fi(x) = 1.00-0.80 0.80<x<1.00 (3)

1 x=1.00



785

(2)

BU
Dll
2.2.7
Bl]
lel
BSU
CSll
3
1)
2)
3)

4

”»

o) =0.084 o7 =0.701 o,

2 3 1 4
g >0 >0 >0,

su

2016 42(3): 393-398.
GUO XD XUS SONG X S et al. Safety assessment of
ancient timber buildings based on grayHuzzy analytical

method J . Journal of Beijing University of Technology
2016 42(3): 393398. (in Chinese)

2 ) M .
2002: 412-413.
3 M .
2012: 1.
4 M .6
2013: 11-85.
5
J. 2006 36( 1): 235237

WANG W HAN Y ZHAO Y P. Application of grey
cluster analysis to building construction reliability
assessment J . Industrial Construction 2006 36( Suppl
1) : 235 -237. (in Chinese)

J. 2009 35(5): 240-242.
YU H LIU X. Appraising method of comprehensive value
of historic buildings based on grey clustering method J .
Sichuan Building Science 2009 35(5): 240242. (in
Chinese)

. ( )
2006 34(7): 874-879.
LUZ D LI C C LI G. Application of grey clustering
method to appraisal of reliability of existing buildings J .
Journal of Tongji University ( Natural Science) 2006 34
(7): 874-879. ( in Chinese)

© GB50292—2015 S .
2016.

1 : DBI11/T 1190. 1—2015

S . : 2015.

10

J. 2015(8) : 24-27.

WANG H Z QIANG F J CHEN X T. The
redetermination of the weight and the principle of
evaluation in fuzzy comprehensive evaluation ]
Statistics & Decision 2015(8) : 2427. ( in Chinese)

11

M . : 2011: 3347.



