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1 1~-9 2 A
Tab.1 Comparison scale Tab.2 Judging matrix of criterion layer for goal layer A
Comparison scale a; Meaning Target layer 4 B, B, B, B,
1 i and j are equally important
3 iis slightly important than j Technology Security B, 1 2 7 5
5 i is important than j Costeffectiveness B2 172 1 6
7 i is strong important than j
9 i is highly important than j Social benefits B; 1/7 /6 1 /2
2,4, 6,8 the importance between the two adjacent gy yivonmental benefits B, 1/5 V4 2 1
L 12 -4 1/9 Contrary to the above
3 B, 4 B,
Tab.3 Index level on the criteria layer Tab.4 Tab. 4 Index level on the criteria layer

of the comparison matrix B,

of the comparison matrix B,

Technology Security B C (@) C; Cost-effective B, C Cs Cs
Reliability G 1 3 5 Construction costs Cy 1 7 5
Construction C, 1/3 1 2 M aintenance costs Cs 177 1 172
Physical properties C; 1/5 1/2 1 Energy costs G 1/5 2 1
5 B; 6 B,

Tab.5 Judging matrix of index layer

for Criterion layer B3

Tab. 6

Index level on the criteria layer

of the comparison matrix B4

Social benefits B3 G Cy G Environmental benefits B4 Cio Ci Ch
Improve the living environment G 1 3 2 Resource conservation Gy 1 4 3
The planning and development Cj V3 1 2 Reduce environmental pollution C;; 1/ 4 1 /2

Traditional style of culture Cy /2 V2 1 Easy recovery and recycling Cp» V3 2 1
2.3
b b
16
(>\m1~<7 n)
(D Cl=—F— "
(n—1D
: Amax 3N
)] RI 7 10
7
Tab.7 Average random consistency index
Matrix order n 1 2 3 4 5 6 7 8 9 10
RI 0 0 0.58 0. 90 1. 12 1.24 1.36 1.41 1.45 1.49
cI
3 : CR:R_I’ CR<0.1 , ,
, CR 0.1,
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8
Tab. 8 The results of judgment matrix consistency test
Judgment level Ao CI RI CR
target layer 4 4.045 3 0.015 1 0.9 0.016 8
Technology Security B, 3.003 7 0. 001 9 0. 58 0.003 2
Costeffectiveness B, 3.014 2 0. 007 1 0. 58 0.012 2
Social benefits B; 3.009 2 0. 004 6 0. 58 0.007 9
Environmental benefits By 3.018 3 0. 009 2 0. 58 0.015 8
2.4
s
9gr.
9
Tab.9 Evaluation index and its right weight of comprehensive benefit
Target layer Rule layer Weight Waa Index level Weight W
Reliability C; 0.614 3
ge‘:ﬁ?i(’gly 0.472 3 Construction C, 0.237 5
Physical properties Cs 0.121 1
Construction costs Cy 0.728 6
Cost-effective B, 0.362 1 Maintenance costs Cs 0.092 1
Compr(e.hensiye benefi.t Energy costs Gs 0.179 3
Evaluation of Row-soil
Buildings A Improve the living environment G 0.529 4
Social benefits B; 0.057 0 The planning and development Cg 0.161 8
Traditional style of culture Cy 0.308 8
Resource conservation Cj 0.611 5
EEZ::EE:G;Z&] 0.108 6 Reduce environmental pollution Cy, 0.137 8
Easy recovery and recycling Ci2 0.254 8
W B4 s Wa
: . . CB=
2WiX S
CB (com prehensive benefit) s Wi i Y
i (Sy<<D. s
, , Cian G Cs.,
Si:maS)jSij’ Sii J i . 10.
10
Tab. 10 Fuzzy scale
Level Excellent Good General Poor Very Poor
Fuzzy scale 1.00 0. 80 0. 60 0. 40 0.20
§y =T Vi j i Cim 12 s 12, =1, 2
Vi
m, m . CB » CB ,

3 % iE
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Comprehensive benefit evaluation of row-soil buildings
with analytic hierarchy process (AHP)

ZHANGYin', WANGBo', ZHANG Jian®

(1. School of Civil Eng., Xi'an Univ. of Arch. & Tech., Xian 710055, China;
2. Personnel Department Xian Univ. of Arch. & Tech., Xian 710055, China)

Abstract Comprehensive benefit of buildings is the benefit of process from construction operation, maintenance, recycde
and recylings based on the characteristics of row-soil buildings. Up to now, the evaluation system of comprehensive bene-
fit for row-soil buildings has not been formed. This paper attempts to define every evaluation index and its right weight by
using AHP, analyzes its benefit from technical securitys cost, environmental and social benefits etc by combining the
qualitative and quantitative methods. It also establishes a simple evaluation model of comprehensive benefit for raw-soil
building and provides it a scientific method of benefit evaluation. The basic steps are: firstly building the structure model
and judge matrix about comprehensive benefit of Row-soil Buildings, then carrying on an order and consistency inspection
of judging matrix, and finally forming the evaluation method on the basis of index changing on the quantity and quality.
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