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ABSTRACT             ARTICLE DATA 

Based on the description of the composition of Linpan buildings in Western Sichuan, this 
article establishes the evaluation index system of Linpan buildings in Western Sichuan by 
using the Analytic Network Process. It constructs a comparison matrix composed of three 
dimensions and nine elements of architectural structure, architectural style and 
architectural layout, calculates the index weight, and sorts the secondary index. The results 
show that among the evaluation elements of Linpan buildings protection in Western 
Sichuan, architectural layout (0.637) is greater than architectural style (0.258) is greater 
than architectural structure (0.105). Specifically, Siheyuan (0.3591), Sanheyuan (0.1678) 
and the overall style of the building (0.1645) play an important role. It is an important factor 
in the protection of Linpan buildings in Western Sichuan and provides some guidance for 
the protection and utilization of Linpan buildings in Western Sichuan. 
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1. INTRODUCTION

Today, with rapid development of the urbanization 
process, the shortage of resources faced by urban 
development is prominent. The Linpan in Western 
Sichuan resources are gradually swallowed up. In 
addition, the backward Linpan infrastructure 
seriously affects the living conditions of farmers, and 
Linpan buildings have been damaged to a great extent. 

In 2008, Chengdu Construction Committee of Sichuan 
province put forward "Opinions on promoting the 
implementation of Linpan protection in Western 
Sichuan in Chengdu" [1], which is the first 
programmatic document on Linpan protection in 
Western Sichuan, at the same time, as a key project for 
Chengdu to implement the Rural Revitalization 
Strategy, the protection and restoration project of 
Western Sichuan Linpan puts forward higher 
requirements for the protection and utilization of 
Western Sichuan Linpan buildings. The Western 
Sichuan Linpan is rich in the ecological value, 
aesthetic value, humanistic value, economic value, life 
value and social value, it carries the agricultural 

civilization of Chengdu Plain and the architectural 
style of folk houses in Western Sichuan. Facing a 
series of problems such as how to protect and 
scientifically utilize the Western Sichuan Linpan 
resources, and how to show the unique architectural 
style of folk houses in Western Sichuan, and how to 
improve the living conditions and living environment 
of rural houses and farmers, it is an important 
research on the protection and utilization of Linpan in 
Western Sichuan at this stage to scientifically build 
the evaluation index system of Linpan buildings in 
Western Sichuan and clarify the impact of different 
dimensions such as architectural structure, 
architectural style and architectural layout on Linpan 
buildings in Western Sichuan. 

In this article, the Analytic Network Process is used to 
establish the evaluation index system of Linpan 
buildings in Western Sichuan, construct the 
comparison matrix composed of three dimensions 
and nine elements of architectural structure, 
architectural style and architectural layout, calculate 
the index weight, and sort the secondary index, in 
order to summarize experience for the protection and 
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utilization of Linpan buildings and provide some ideas 
for the construction of new countryside, promote the 
coordinated development of urban and rural areas. 

Analytic Network Process can accurately describe the 
relationship between objective things. It is a 
particularly effective decision-making form that is 
particularly close to objective things. This article 
selects the Analytic Network Process to analyze the 
Linpan buildings in Western Sichuan. 

2. EVALUATION INDEX SYSTEM
OF LINPAN BUILDINGS IN
WESTERN SICHUAN

2.1. Overview of Linpan Buildings in 
Western Sichuan 

Linpan in Western Sichuan consists of houses, water, 
forests and fields. At the same time, there are some 
construction facilities and infrastructure, referred to 
as "Linpan" and "Lin", and some are directly named 
after their surnames. Among them, "house" includes 
house and courtyard, which refers to building and 
courtyard refers to courtyard dam. 

Most of the Western Sichuan Linpan buildings are 
traditional residential building style in Western 
Sichuan. The architectural color is mostly white walls 
and green tiles. The facade decoration is rich in 
Western Sichuan residential elements, elegant and 
concise, and its internal decoration depends on the 
financial resources of residents [2]. 

Most of the architectural structures are through 
bucket wooden structure and mixed structure. The 
through bucket wooden structure is a common 
structural system in traditional folk houses. The 
through brace is used to connect the columns in series 
to form a room frame. The purlin is directly placed on 
the column head, and the bucket brace is used to 
connect the columns in series along the purlin 
direction. With the transformation of rural houses, it 
has gradually evolved into mixed structures such as 
civil engineering, brick and wood. Solid walls such as 
masonry earth brick wall and plate wall are used as 
load-bearing walls. Purlins are placed on the load-
bearing wall to support the roof, and purlins are 
stretched out to support the eaves [3]. 

The architectural layout mainly includes type I, type L, 
Sanheyuan and Siheyuan. Type I is mostly a plane 
layout of one row and three rooms. It is the simplest 
and most basic form of Linpan buildings and is used 
by small families. With the change of family economic 
situation, it can be expanded to five rooms, seven 
rooms and other forms. Type L is mostly a semi-open 

space composed of two building belts, one horizontal 
and one along. On the one along the direction, the 
horizontal type I two to three houses are added 
through "mo angle". Sanheyuan is a house with one 
side added on the basis of type L. The left and right 
sides are connected by "mo angle". The houses on 
both sides are symmetrical or asymmetric, depending 
on the needs of residents. Siheyuan is built around the 
courtyard on four sides, which is connected by four 
"mo angle". Usually, an entrance and exit are set on 
one side, commonly known as "Longmen", and an 
independent internal environment is formed when 
the door is closed. At present, the bucket type wooden 
structure Sanheyuan and Siheyuan preserved in the 
Linpan are rare and valuable architectural heritage, 
including the Lijia courtyard in Huaqiu Village, Pingle 
Town, Qionglai City [4]. 

2.2. Construction of Evaluation Index 
System of Linpan Buildings in 
Western Sichuan 

Due to the influence of many factors on the Western 
Sichuan Linpan buildings, the relationship between 
factors is also varied. According to the positioning of 
Western Sichuan Linpan buildings and relationship 
between various factors, the Western Sichuan Linpan 
buildings evaluation index system is set into three 
categories, including primary and secondary index 
respectively. Three categories of primary index are: 
architectural structure, architectural style and 
architectural layout. Considering the main influencing 
factors in the first type of primary index architectural 
structure, bucket wooden structure and mixed 
structure are selected as secondary indexes. The 
second type of primary index architectural style 
selects overall architectural style, architectural color 
and architectural decoration as secondary indexes. 
The third type of primary index building layout is 
related to the form of Linpan buildings in Western 
Sichuan and plays an important role in the protection 
of traditional buildings. Therefore, type I, type L, 
Sanheyuan and Siheyuan are selected as secondary 
indexes. Specific indexes are shown in Table 1. 

3. CONSTRUCTION OF INDEX
RELATIONSHIP BASED ON
ANALYTIC NETWORK PROCESS

Through analysis of the evaluation index system of 
Linpan buildings in Western Sichuan, the model of 
network hierarchy is constructed, as shown in Fig. 1. 
Protection of Linpan buildings in Western Sichuan 
and its primary index are taken as the control layer, 
and the secondary index under it as the network layer. 
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Primary Index Secondary Index Explanation 

Western 
Sichuan 
Linpan 
buildings 
A 

Architectural Structure 
B1 

Mixed Structure 
C1 

Common structural system of traditional folk houses 

Bucket Wooden Structure 
C2 

Civil engineering, brick wood, brick concrete 

Architectural Style 
B2 

Overall Architectural Style 
C3 

Traditional residential building style in Western Sichuan 

Architectural Color 
C4 

Theme tone and color matching 

Architectural Decoration 
C5 

Decorative style of folk houses 

Architectural Layout 
B3 

Type I 
C6 

Plane layout of one row and three rooms 

Type L 
C7 

Semi open space composed of two building belts 

Sanheyuan 
C8 

Semi enclosed space with strong enclosure 

Siheyuan 
C9 

Surrounded by houses on four sides 

Table 1. Evaluation index system of Linpan buildings in Western Sichuan. 

Figure 1. Network hierarchy model (source: drawn by the authors). 
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4. CONSTRUCTION OF COMPARISON
MATRIX AND WEIGHT ANALYSIS

4.1. Constructing Comparison Matrix 

The primary index and each secondary index are 
compared respectively, and the 1–9 scale method in 
Table 2 is used to scale the two factors and make a 
quantitative evaluation [5]. 

The expert survey scoring method is used to 
determine the evaluation indexes of Linpan buildings 
in Western Sichuan, and the comparison matrix is 
listed, as shown in Table 3, Table 4, Table 5 & Table 6. 

Scale Definition and Description 

1 Both factors are equally important 

3 
One element is slightly more important than 
another 

5 
One element is obviously more important 
than another 

7 
One element is strongly more important 
than another 

9 
One element is extremely more important 
than another 

2, 4, 6, 8 Scale in the middle of the above standards 

Table 2. Scale table. 

Western 
Sichuan 
Linpan 
buildings 
A 

Architectural 
Structure 

B1 

Architectural 
Style 

B2 

Architectural 
Layout 

B3 

Architectural 
Structure 
B1 

1 1/3 1/5 

Architectural 
Style 
B2 

3 1 1/3 

Architectural 
Layout 
B3 

5 3 1 

Table 3. Western Sichuan Linpan buildings A: primary 
index comparison matrix. 

Architectural 
Structure 
B1 

Mixed 
Structure 

C1 

Bucket Wooden 
Structure 

C2 

Mixed Structure 
C1 

1 1/3 

Bucket Wooden 
Structure 
C2 

3 1 

Table 4. Architectural Structure B1: secondary index 
comparison matrix. 

Architectural 
Style 
B2 

Overall 
Architectural 

Style 
C3 

Architectural 
Color 

C4 

Architectural 
Decoration 

C5 

Overall 
Architectural 
Style 
C3 

1 3 5 

Architectural 
Color 
C4 

1/3 1 3 

Architectural 
Decoration 
C5 

1/5 1/3 1 

Table 5. Architectural Style B2: secondary index 
comparison matrix. 

Architectural 
Layout 
B3 

Type I 
C6 

Type L 
C7 

Sanheyuan 
C8 

Siheyuan 
C9 

Type I 
C6 

1 1/3 1/5 1/7 

Type L 
C7 

3 1 1/3 1/5 

Sanheyuan 
C8 

5 3 1 1/3 

Siheyuan 
C9 

7 5 3 1 

Table 6. Architectural Layout B3: secondary index 
comparison matrix. 

4.2. Calculating the Index Weight 

The weight calculation of the index comparison 
matrix of Western Sichuan Linpan buildings A in 
Table 3 is as follows: 

1. Solving the vector of judgment matrix W:
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It shows that the comparison matrix of an index of 
Western Sichuan Linpan buildings A has satisfactory 
consistency. See Table 7 for calculation results. 

Primary Index Weight 

Architectural Structure 
B1 

0.105 

Architectural Style 
B2 

0.258 

Architectural Layout 
B3 

0.637 

Table 7. Primary index weight table. 

Category Secondary Index Weight 

Architectural 
Structure 
B1 

Mixed Structure 
C1 

0.250 

Bucket Wooden Structure 
C2 

0.750 

Architectural 
Style 
B2 

Overall Architectural Style 
C3 

0.637 

Architectural Color 
C4 

0.258 

Architectural Decoration 
C5 

0.105 

Architectural 
Layout 
B3 

Type I 
C6 

0.055 

Type L 
C7 

0.118 

Sanheyuan 
C8 

0.263 

Siheyuan 
C9 

0.564 

Table 8. Secondary index weight table. 

It can be seen from the weight of primary indicators 
that the degree of protection of Linpan buildings in 
Western Sichuan is: architectural layout (0.637), 
architectural style (0.258), architectural structure 
(0.105). From the results, the architectural layout 
occupies an important position in the protection of 
Linpan buildings in Western Sichuan. 

Through the same method, the secondary index 
weights of architectural structure B1, architectural 
style B2 and architectural layout B3 can be obtained. 
The calculation results are shown in Table 8. 

The comprehensive weight of each secondary index is 
the weight of the primary index corresponding to the 
secondary index × the weight of the secondary index. 
The comprehensive weight of each index is shown in 
Table 9. 
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Target Primary Index Secondary Index Comprehensive Weight 

Western 
Sichuan 
Linpan 
buildings 
A 

Architectural Structure 
B1 (0.105) 

Mixed Structure C1 (0.250) 0.0262 

Bucket Wooden Structure C2 (0.750) 0.0785 

Architectural Style 
B2 (0.258) 

Overall Architectural Style C3 (0.637) 0.1645 

Architectural Color C4 (0.258) 0.0667 

Architectural Decoration C5 (0.105) 0.0271 

Architectural Layout 
B3 (0.637) 

Type I C6 (0.055) 0.0350 

Type L C7 (0.118) 0.0750 

Sanheyuan C8 (0.263) 0.1678 

Siheyuan C9 (0.564) 0.3591 

Table 9. Comprehensive weight table. 

It can be seen from Table 9 that the total ranking is 
Siheyuan (0.3591), followed by Sanheyuan (0.1678), 
overall architectural style (0.1645), bucket wooden 
structure (0.0785), type L (0.0750), architectural 
color (0.0667), type I (0.0350), architectural 
decoration (0.0271) and mixed structure (0.0262). 
From the results, Siheyuan, Sanheyuan and overall 
architectural style occupies an important position in 
the protection of Linpan buildings in Western Sichuan, 
among which Siheyuan has the greatest impact. Of 
course, the protection of Linpan buildings in Western 
Sichuan needs to be tailored. Combined with the 
impact of various indicators on Linpan buildings in 
Western Sichuan, corresponding measures should be 
taken to protect Linpan buildings in Western Sichuan. 

5. CONCLUSION

In this article, the Analytic Network Process is used to 
evaluate the Western Sichuan Linpan buildings 
protection, which can accurately present the 
correlation between indicators at all levels, and 
determine the impact of each index on the Western 
Sichuan Linpan buildings protection according to the 
comprehensive weight of each index, in order to 
determine the impact on the Western Sichuan Linpan 
buildings protection, in order to determine the factors 
that have a great impact on the Western Sichuan 
Linpan buildings protection. Provide basis for the 
protection of Linpan buildings in Western Sichuan. 

From the perspective of the Western Sichuan Linpan 
buildings protection, this article selects three criteria 
of architectural structure, architectural style and 
architectural layout, quantifies the indicators of 
Linpan buildings protection in Western Sichuan by 

using the Analytic Network Process, establishes the 
Western Sichuan Linpan buildings evaluation index 
system, analyzes in detail the 9 elements of the 
secondary indexes, the weight of the primary indexes, 
and sorts the indexes. The indexes that need to be 
protected are screened out. It can be seen that 
Siheyuan is still one of the key points of Western 
Sichuan Linpan buildings protection. At the same 
time, the qualitative and quantitative analysis of 
Western Sichuan Linpan building protection is also 
helpful to identify the value of Linpan buildings and 
provide guidance for the protection and utilization of 
Linpan buildings. 

ACKNOWLEDGMENTS 

Scientific research funds: 2022 Chengdu Philosophy 
and Social Science Planning Project (project number: 
2022BZ151), A Project Supported by SiChuan 
Landscape and Recreation Research Center 
(JGYQ2020010), School-Level Scientific Research 
Fund Project of Chengdu Agricultural College 
(20RW206) (22RW103) (22ZR114). 

REFERENCES 

[1] The General Office of the Chengdu Municipal
People's Government Forwarded the Notice of
the Municipal Construction Commission on
Promoting the Implementation of Linpan
Protection in Western Sichuan [DB/OL], 4
September 2008. (in Chinese)
http://gk.chengdu.gov.cn/govInfoPub/detail.acti
on?id=43960&tn=6

http://gk.chengdu.gov.cn/govInfoPub/detail.action?id=43960&tn=6
http://gk.chengdu.gov.cn/govInfoPub/detail.action?id=43960&tn=6


283 
Athena Transactions in Social Sciences and Humanities, Volume 2

Proceedings of the 4th International Conference on Architecture: Heritage, Traditions and Innovations (AHTI 2022) 

[2] Jing Wang, Zhenyu Zhou. Study on Protective
Development of the Linpan on Western Sichuan
Plain [C]. In: B. Lyu, D. Lin (Eds.), Proceedings of
the 7th International Conference on Economy,
Management, Law and Education (EMLE 2021),
Advances in Economics, Business and
Management Research, Vol. 649, pp. 277–281.
Amsterdam: Atlantis Press, 2022.

[3] Zhirong Fang. Basic Study on the Linpan Culture
at Western Sichuan Plain [D]. Thesis for Doctor's
degree of Engineering, supervisor: L. Xiankui.
Chongqing University, 2012. (in Chinese)

[4] Jing Wang, Zhanbiao Wu, Zhenyu Zhou. Study on
the Protection Status and Development of
Traditional Villages: Taking Huayu Village, Pingle
Town, Qionglai City as an Example [J]. Value
Engineering, 2019, 38(24): 109–110. (in Chinese)
https://doi.org/10.14018/j.cnki.cn13-
1085/n.2019.24.048

[5] Lianfang Wang, Shubai Xu. Introduction to
Analytic Hierarchy Process [M]. Beijing: China
Renmin University Press, 1990. (in Chinese)

[6] Shubai Xu. Principle of Analytic Hierarchy
Process [M]. Tianjin: Tianjin University Press,
1988. (in Chinese)

https://doi.org/10.14018/j.cnki.cn13-1085/n.2019.24.048
https://doi.org/10.14018/j.cnki.cn13-1085/n.2019.24.048



