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o ( Y(GB/T50378-2014)
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, 5 ( ) , 18
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1
Tab.1 Evaluation index of green building design scheme
( ) ( )
(Cv) [0.414,0.474]
(Cp) [0.265,0.339]
(B)) [0.245,0.268]
(Ci) [0.169,0.216]
(C) [0.118,0.138]
(Cy) [0.450,0.536]
(B) [0.236,0.265] (Cx) [0.321,0.351]
(Cy) [0.134,0.208]
(Cs) [0.287,0.340]
(Cx) [0.129,0.176]
(B;) [0.185,0.214]
(Cs) [0.228,0.269]
(Cy) [0.258,0.304]
Cy 0.459,0.541
A (Cy) [ ]
(Bs) [0.127,0.143] (Cy) [0.318,0.390]
(Cy) [0.139,0.149]
(Cs1) [0.197,0.231]
(Cs2) [0.112,0.175]
(Bs) [0.076,0.102]
(Csy) [0.345,0.364]
(Cs) [0.283,0.325]
1.2
, , , (analytic hierarchy process, AHP)

“ ” “« ”
) N o

(interval analytic hierarchy process,[AHP) AHP ,
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s AHP s o
, 1AHP , [1445]O
Ar:(at'j')rLML:[Ar_’Ar+J ) Ar_:(aij'_)VIXll’Ar+:(aij'+)an;aij L j ’
@ L J a i J o
1) A;’A: A’l]]&]}( xriax:s (1)0
1 1
= @, %= a;’ (D
@ @’
J=1 J=1
2) Al‘_:(ag_>rml5Ar+:(aij+)n></”
o= (2)
3) , (3).
w=[w, w0 ]=[aw,Bw,"] (3)
4) , o
, , (4) 19,
d/d=c,Vrei{l, - n} (4)
:C s dr_zwr*_wr_ ) dr‘*-zuj1r+_1'0r;{< ’ (5 ) N (6) o
z d- 1- 2 w,
_d,.__ r=1 =1
c= +~ n ~ n (5>
dr
Sodr Y w1
r=1 r=1
1- 2 w,
w, =w, +Ci1 (w,"=w, ) =w, +——, (w*=w, (6)
S-S
r=1 r=1
5) AHP , o
6) AHP ) W*:(wl*,w;s e ,w"*>'|'o
2 SPA
2.1
(set pair analysis,SPA) ,
b Y A} 3 b o ’
A B’ H :(A ’B) ’ ’
[17]
S F. P. ..
M(Av3)=ﬁ+ﬁl+ﬁ]=a+bl+c‘] (7)
a7 , sV ;S ;P
S, F _P
JF ,F—N—S—Poa—N ,b—N ,C—N N N
. atb+c=1;1 gel[-1,1];7 Jel-1,1] Jj=—1, Mu=a+
bi+cj, shi(H)=a/c 7 , al/c s 3 a>c
;a=c ;a<c , o
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2.2
o m :P:%P19P29”'9Pm)lv n ’
:12{117]2"”9IHE’ :Il:[i_’i*'}’ i+>i_’
Lin '] Lin,in') [l st
P [121 ’.LZI ] [lzz ., 157) ] [Lzlz 7.l2n ] (8)
I:iml_ ’ iml+:| [inﬂ_’ imZ“‘J I:imn_ ’ imn+:|
2.3
P, =l 0], 8 tU=
akr+b kri+c kr j ) akr:ik; ) b kr=ikr+_ik; y Cla™= 1 _ierr
an+b e W aptb e 1) b+ 1)
U= 021+b.21+c 21j (1/2?+b22+c 22j (1./2n+b2n+c 2nj (9)
(lml+b ml+c mlj (]'rn2+b rn2+c m2j amn+b mn+c mnj
2.4
. IAHP SPA
[18]
U=10, Xthy= Z w, (e +byi+e, j)= z w, a+ Z w, b i+ Z W, Cl j) (10)
r=1 r=1 r=1 r=1
(u s, r 5 Ui r .
2.5
TOPSIS , N ’
1 . A, At={ut,ur=140i+0)
1<r<n}; A={u",u=0+0i+1j , 1<r<n/,
2) .
dk+: a)lr!F \% ( l_a1)2+b r2+cr2 ( 11 )
r=1
di= ), 0, Va b +(1-c,)? (12)
r=1
3)
dk*:dki/ ( dk+—dk7) ( 13 )
0<d/’<1,d/’ ° ’
4) dk* 5 ’ dk* o
3
50 870.70 m?, 127 177 m?, 2.5,
25%, 35%, 14 , 18~22 , ,
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Tab.2 Interval values of attributed index in green building design scheme
A B C D E
Cy [0.807,0.873] [0.742,0.814] [0.880,0.920] [0.832,0.902] [0.663,0.737]
Cn [0.803,0.881] [0.806,0.860] [0.818,0.866] [0.852,0.882] [0.735,0.839]
C [0.725,0.793] [0.769,0.843] [0.734,0.826] [0.795,0.893] [0.837,0.898]
(om [0.775,0.863] [0.808,0.848] [0.823,0.875] [0.876,0.890] [0.771,0.865]
Cy [0.810,0.868] [0.752,0.832] [0.694,0.862] [0.855,0.923] [0.840,0.911]
Cy [0.719,0.771] [0.714,0.750] [0.830,0.874] [0.920,0.956] [0.712,0.781]
Cx [0.670,0.762] [0.806,0.848] [0.791,0.849] [0.864,0.887] [0.668,0.736]
Cy [0.708,0.764] [0.874,0.916] [0.837,0.883] [0.724,0.778] [0.707,0.777]
Cy [0.843,0.905] [0.811,0.843] [0.892,0.926] [0.805,0.846] [0.803,0.869]
Cy [0.809,0.859] [0.742,0.794] [0.852,0.921] [0.723,0.785] [0.844,0.896]
Cy [0.865,0.917] [0.737,0.781] [0.882,0.934] [0.740,0.784] [0.718,0.815]
Cy [0.730,0.792] [0.712,0.762] [0.865,0.908] [0.776,0.856] [0.659,0.761]
Cp [0.689,0.747] [0.782,0.862] [0.843,0.879] [0.758,0.875] [0.763,0.886]
Cy [0.740,0.792] [0.734,0.826] [0.752,0.846] [0.777,0.825] [0.669,0.840]
Cs, [0.817,0.859] [0.790,0.874] [0.822,0.869] [0.850,0.896] [0.817,0.883]
Cs [0.852,0.908] [0.853,0.913] [0.857,0.923] [0.668,0.734] [0.886,0.930]
Cs [0.842,0.876] [0.768,0.822] [0.832,0.873] [0.736,0.788] [0.756,0.839]
Cs [0.712,0.764] [0.852,0.912] [0.743,0.822] [0.875,0.910] [0.664,0.741]
3.1
1.2 TAHP o , 20 1
s SPSS , ; ( B,
)o

[1,1] [1,2] [2,3] [3,4]

(1] L) [12] (2.3

el by o

(3] (3,371 [3.1] [1,1]
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Bl_C ’
12 3 Ly s
i
o112 1 2 3
B-C=1 1 | | B-C=1 1 1 2
3 2
11
1 1 1 >~ 5 L1
5 3 2 1 32
(D)
+=[0.426,0.275,0.175,0.123]"  x:=[0.406,0.290,0.185,0.118 ]"
(2)  a=0.963,8=1.167, (3) WBi=1[0,414,0.474],[0.265,0.339] ,
[0.169,0.216],[0.118,0.138]}". A-B. BoC .Bs—C .Bi~C .Bs—C ,
CR CR<0.1, : 2,
(6) . , AHP W=

’

(0.114,0.075,0.048,0.033,0.132,0.090,0.046,0.068,0.033,0.054,0.061,0.072,0.051,0.021,0.022,0.014,
0.037,0.031)",

3.2
’ 5 ’
1) 2 ,
2) (1) , 3.1 ,
( 1 O) M M ’ 3 ©
3) ; (1), (12)
. ; (13) d,
3 o
3
Tab.3 Evaluation results of green building design scheme
s dr d d
A 0.772+0.061i+0.167j 4.627 0.290 1.138 0.797
B 0.770+0.058i+0.172/ 4471 0.294 1.132 0.794
C 0.816+0.067:+0.117; 6.691 0.229 1.206 0.840
D 0.813+0.058i+0.129/ 6.692 0.237 1.193 0.834
E 0.744+0.0814i+0.175j 4.250 0.323 1.114 0.776
3 ,5 :C>D>A>B>E, d
C>D>A>B>FE N :C>D>A>B>E C

o
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Interval Number Multi-attribute Evaluation of
Green Building Design Scheme Based on SPA

Yang Siling, Jiang Genmou, Jin Junyan

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

Abstract: Aiming at multiple attributes,uncertainty and other problems in the evaluation of green building de-
sign scheme,a comprehensive evaluation index system was established for green building design scheme selec-
tion in this paper. Interval number was adopted to represent the possible range of index value and its weight,and
the weight of each evaluation index was determined through the interval analytic hierarchy process (IAHP)
method. Connection number theory of set pair analysis (SPA) was introduced to convert interval number matrix
into connection number matrix. An interval attribute evaluation model of green building design scheme based on
two ranking criteria including the connection trend and the connection number approach degree was established ,
Finally,examples were given to verify the rationality and feasibility of this method.

Key words: green building;scheme evaluation jinterval number ;interval analytic hierarchy process (IAHP) ;set
pair analysis(SPA)



