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Abstract. In order to improve the level of green construction in prefabricated 

construction projects, this paper takes prefabricated buildings as the research 

object, combines the current domestic new standards for green construction, 

and related expert experience and standards, and proposes an evaluation index 

system for the green construction level of prefabricated building construction 

projects. The combination weighting method of triangular fuzzy numbers and 

analytic hierarchy process (AHP) is used to determine the weights of the index 

system, and the grey relational analysis theory is used to establish a green con-

struction level evaluation model of prefabricated building construction projects 

based on grey relational analysis. The green construction level of the construc-

tion project is evaluated, and the operability and feasibility of the evaluation in-

dex system and evaluation model of the project's green construction level are 

verified through a construction project example. 

Keywords: Prefabricated buildings,Grey relational analysis,Fuzzy analytic hi-

erarchy process,Green construction. 

1 Introduction 

  

In recent years, with the promotion of sustainable development concepts, the con-
struction industry has gradually transitioned towards green and prefabricated build-
ings. Green buildings focus on energy conservation, environmental protection, and 
efficient resource utilization, aiming to reduce environmental impact while enhancing 
comfort and health in buildings. Government policies have facilitated rapid industry 
growth, driving the shift from traditional prefabricated components to modular inte-
grated structures, and introducing digital and intelligent technologies to boost effi-
ciency. Cost control and improved economic benefits, coupled with stringent quality 
monitoring during construction, ensure project reliability and durability. Meanwhile, 
prefabricated buildings reduce environmental impacts during construction, minimize 
dust, noise, and waste emissions, and improve energy efficiency.Now, the application 
of this model has been expanded to public facilities and industrial buildings in addi-
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tion to residential buildings,becoming a key driving force for the transformation of the 
construction industry and the implementation of green development concepts.Scholars 
at home and abroad have also invested a lot of research in the field of green construc-
tion of prefabricated buildings.Habib[1] integrated building information modeling 
(BIM) with carbon emission assessment in the field of green construction,focusing on 
the important contribution of BIM-promoted digital construction strategies to the 
carbon emissions of prefabricated buildings,and conducted a detailed case study on 
the application of this method in the C-house of Southeast University in Nan-
jing,China.Fan[2] analyzed the existing problems in the evaluation status of domestic 
prefabricated buildings, and proposed a green evaluation method for prefabricated 
buildings based on four aspects: green design, intelligent construction,prefabricated 
building quality and comprehensive benefits.The DEMATEL method was used to 
optimize the index weights, and the AHP-entropy weight method was used to calcu-
late the index system weights. Taking the public rental housing project in Shaanxi, 
China as an example, the method was applied for research. Li[3] pointed out that the 
climate in the cold and dry plateau region in western China is cold and dry, and the 
ecological environment is easily affected by construction and other human activi-
ties.From the perspective of green construction,taking the tunnel construction practice 
in the cold plateau region as the construction background,the key points of green con-
struction were put forward, and a comprehensive evaluation system for green build-
ings integrating five first-level evaluation indicators of saving land, energy, water 
resources, materials and human resources and protecting personnel health and the 
environment was constructed. Jia[4] pointed out that there is a lack of scientific and 
systematic evaluation tools for green buildings, and used a subjective and objective 
comprehensive weighting method. The mutual information method was used to elimi-
nate the possible information overlap between the indicators in the evaluation system. 
Ma[5] pointed out that the basic construction has serious environmental damage and 
resource waste. Taking large-scale channel green construction as the research object 
and the "Green Building Evaluation Standard" (GB/T 50378-2019) as the standard to 
formulate the evaluation index system, and using the uncertain AHP-
multidimensional cloud model for green building grade evaluation, it plays a guiding 
role in the green construction of large-scale channels. Mo[6] in order to promote the 
green development of urban engineering construction, used a comprehensive evalua-
tion model and a measurement model based on super efficiency slope to evaluate and 
argue the green development status of urban engineering construction in the middle 
and lower reaches of the Yangtze River from 2011 to 2020. Proposed countermeas-
ures and suggestions for promoting green urban development. Qiao[7] in order to re-
duce greenhouse gas emissions in the construction industry and promote the sustaina-
ble development of green buildings. By exploring five key areas of environmental 
sustainability, economic benefits, socio-cultural impact, technological innovation, 
health and well-being, an evaluation framework was innovatively established. 
Zhang[8] used BIM technology to promote the refined production of prefabricated 
buildings and improve the quality of finished products. Through BIM, collision detec-
tion and visual collaboration of coastal prefabricated buildings were realized, and 
good social and economic benefits were achieved. In summary, previous studies often 
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focus on promoting the green and sustainable development of buildings or solving 
specific construction problems of prefabricated buildings, and there are still few stud-
ies on the evaluation of green construction of prefabricated buildings. 

Therefore,this paper combines the current development status and related measures 
of green construction of prefabricated buildings in China,constructs an evaluation 
index system for green construction of prefabricated buildings,uses AHP combined 
with triangular fuzzy numbers to determine the weights of evaluation indexes,and 
establishes a multi-level grey relational analysis evaluation model applied to the eval-
uation of green construction of prefabricated buildings.Quantitative evaluation of 
specific engineering projects is carried out to derive the green construction status of 
the engineering projects.It provides a detailed quantitative basis for the evaluation of 
green construction of prefabricated buildings,and also provides suggestions and refer-
ences for prefabricated construction units to carry out reasonable green construction 
of engineering projects. 

2 Green Construction Evaluation System of Prefabricated 
Buildings 

2.1 Green Construction Evaluation Index System of Prefabricated 
Buildings 

The selection of evaluation indicators is a key factor in the evaluation process of 
green construction of prefabricated buildings. Based on previous research, this paper 
selects four factors of water saving and water source utilization, land saving and land 
resource protection, material saving and material resource utilization, and energy 
saving and energy utilization as evaluation indicators. water saving and water source 
utilization focus on water resource management and water-saving technologies, aim-
ing to reduce water waste; land saving and land resource protection assess the effi-
ciency of land use and soil protection measures; material saving and material resource 
utilization examine the efficiency of material usage and its wastage, particularly the 
application of high-strength reinforced concrete and material recycling; energy saving 
and energy utilization emphasize the application of energy-saving equipment and 
efficient energy use.The factors summarized were combined with expert consultation, 
and the final evaluation index system was obtained by inviting relevant industry ex-
perts to repeatedly evaluate and summarize the results (as shown in Table 1). 

Table 1. Green Construction Evaluation System of Prefabricated Buildings. 

First-level IndicatorRK 
First-level 

WeightEK 
Second-level IndicatorRij 

Second-level 

WeightEkj 

Comprehen-

sive Weight 

Water Saving and Water 

Source Utilization𝑅𝑅1 
0.2417 

Water Metering Management 

Situation[9] 
0.3167 0.0765 

  
Situation[10] 

0.375 0.0906 

  Water-saving Construction Tech- 0.3083 0.0745 
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nology Advancedness[11] 

Land Saving and Land 

Resource ProtectionR2 

 

 

0.2583 

 

 

Rationality of Temporary Facilities 

Layout[12] 
0.3317 0.0856 

Compliance of Construction Land 

Area[13] 
0.3483 0.0899 

Scientific Nature of Soil Protec-

tion[10] 
0.32 0.0826 

Material Saving and 
High-strength Reinforced Concrete 

Material Resource 

UtilizationR3 

0.2625 
Usage Rate[11] 

0.3117 0.0818 

Distance of Building Materials 
  

from Construction Site[14] 
0.375 0.0984 

  
Usage Times and Loss Rate of 

Turnover Materials[14] 
0.3133 0.0822 

Energy Saving and 

Energy UtilizationR4 
0.2375 

Energy-saving Equipment Applica-

tion Situation[15] 
0.31 0.0736 

  
Insulation and Heat Insulation 

Material Usage Situation[11] 
0.3783 0.8984 

  
Standardization of Electricity 

Metering Management[11] 
0.3117 0.0740 

2.2 Green Construction Evaluation Grading Standard of Prefabricated 
Buildings 

The green construction evaluation system of prefabricated buildings is divided into 
four grades, and the standard combination A={A 1, A 2, A 3, A 4} is defined as 
A1=Excellent,A2=Good,A3=Medium,A4=Poor; the corresponding excellent is 4 
points, good is 3 points, medium is 2 points and difference is 1 point, and the middle 
decimal is standard.(As shown in Table 2.) 

Table 2. Green Construction Evaluation Grading Standard of Prefabricated Buildings 

A1 A2  A3 A4 
Excellent Good Medium Poor 

4 3 2 1 

3 Determination of Weights Based on Fuzzy Analytic 
Hierarchy Process 

3.1 Triangular Fuzzy Number Concept 

The determination of the weights of green construction evaluation indicators of pre-
fabricated buildings mainly depends on the improved subjective weighting method. 
The Analytic Hierarchy Process (AHP), founded by Thomas Saaty in the 1970s, is a 
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multicriteria decision-making tool that parses complex problems by constructing hier-
archical models, structures the decision-making process, and determines the im-
portance of each factor through pairwise comparison. The advantage of this method is 
that it can systematically integrate qualitative and quantitative information, provide a 
transparent and scientific decision-making path, and effectively gather expert opin-
ions. However, this method relies on subjective judgment, and the results obtained 
may be affected by personal preferences, thereby weakening its objectivity. There-
fore, this paper introduces the concept of triangular fuzzy numbers. Triangular fuzzy 
numbers, originating from the fuzzy set concept first proposed by American cybernet-
icist L.A. Zadeh in 1965, capture uncertainty and fuzziness with its intuitive three-
parameter design, while ensuring computational convenience. This characteristic 
ensures that the analysis of complex problems is easy to understand and convenient to 
operate, and can be seamlessly integrated into the decision-making process, effective-
ly quantifying expert opinions and preference information. Therefore, this paper in-
troduces the concept of triangular fuzzy numbers on the basis of AHP to obtain the 
weights of green construction evaluation indicators of prefabricated buildings that 
combine subjective and objective factors. 

3.2 The Steps for Determining Weights Using Triangular Fuzzy 
Number AHP 

Construct a 0.1-0.9 Scale Meaning Table (as shown in Table 3).  

Table 3. 0.1-0.9 Scale Meaning Table 

Scale Meaning 
0.1 When compared, the latter is extremely important 
0.2 When compared, the latter is strongly important 
0.3 When compared, the latter is significantly important 
0.4 When compared, the latter is slightly important 
0.5 When compared, both are equally important 
0.6 When compared, the former is slightly important 
0.7 When compared, the former is significantly important 
0.8 When compared, the former is strongly important 
0.9 When compared, the former is extremely important 

Ask Relevant Experts to Score. And construct a triangular fuzzy number judgment 
matrix based on the average score, represented as N, with elements  Qij

t = �Iijt Uij
t Cijt �. 

Calculate the Weights:  The weight calculation in this paper is based on the gen-
eral formula proposed in previous studies (as shown in formula 1).If B =
�dij�n×n

is a fuzzy complementary matrix,and X = (X1, X2. . . , Xn)is the weight vector 
of B. 
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𝑋𝑋𝑖𝑖 =
∑ 𝑑𝑑𝑖𝑖𝑖𝑖+

𝑛𝑛
2−1

𝑛𝑛
𝑖𝑖,𝑖𝑖=1

𝑛𝑛(𝑛𝑛−1)   (1) 

Conduct the Consistency Test. For formula (2), whether the weight value is reason-
able, using the consistency test. The compatibility indexes I(G, W∗),and feature ma-
trix W∗ are defined, and the compatibility index of the judgment matrix and feature 
matrix is calculated, as shown in (2), (3) and (4). 

𝐼𝐼(𝐺𝐺,𝑊𝑊∗) = 1
𝑛𝑛2
∑ �𝑡𝑡𝑖𝑖𝑖𝑖 + 𝑥𝑥𝑖𝑖𝑖𝑖 − 1�𝑛𝑛
𝑖𝑖,𝑖𝑖=1  (2) 

𝑤𝑤𝑖𝑖𝑊𝑊∗ =
𝑤𝑤𝑖𝑖+𝑤𝑤𝑖𝑖

  (3) 

𝐺𝐺 = �𝑡𝑡𝑖𝑖𝑖𝑖�𝑛𝑛×𝑛𝑛
,𝑊𝑊∗ = �𝑥𝑥𝑖𝑖𝑖𝑖�𝑛𝑛×𝑛𝑛

 (4) 

Where, G and 𝑊𝑊∗ are both fuzzy complementary judgment matrices. If the com-
patibility index value is 𝐼𝐼(𝐺𝐺,𝑊𝑊∗) is less than the specific threshold α (general α =1), 
the judgment matrix is considered a satisfactory consistency matrix. 

Calculate the Weights of the Criteria Layer and the Relative Weights of the Indi-
cators Layer Separately . 

Calculate the Absolute Weights of the Indicators Layer (criteria layer weights × 
relative weights of the indicators layer).  

4 Grey Relational Analysis Evaluation Model 

4.1 The Basic Idea of Grey Relational Degree Evaluation Model 

The basic idea of the grey relational analysis evaluation model is to find the evalua-
tion vector corresponding to the optimal construction project according to the actual 
grey background of the problem, and determine the optimal green construction evalu-
ation indicators of prefabricated construction projects and the superiority and inferior-
ity of the green construction levels of various prefabricated construction projects 
based on the size of the grey relational degree between each green construction evalu-
ation indicator of prefabricated construction projects and the corresponding optimal 
evaluation indicators. 

4.2 The Steps of Grey Relational Analysis 

Calculate the Grey Relational Coefficient. Let the relational coefficient be ∂ijl, , and 
the calculation process is as shown in formula 5.  

𝜕𝜕𝑖𝑖𝑖𝑖𝑖𝑖 =
𝑚𝑚𝑖𝑖𝑛𝑛
𝑖𝑖
𝑚𝑚𝑖𝑖𝑛𝑛
𝑖𝑖𝑖𝑖 ∆𝑏𝑏𝑏𝑏+𝜌𝜌

𝑚𝑚𝑚𝑚𝑚𝑚
𝑖𝑖

𝑚𝑚𝑚𝑚𝑚𝑚
𝑖𝑖𝑖𝑖 ∆𝑏𝑏𝑏𝑏

∆𝑏𝑏𝑏𝑏+𝜌𝜌
𝑚𝑚𝑚𝑚𝑚𝑚
𝑖𝑖

𝑚𝑚𝑚𝑚𝑚𝑚
𝑖𝑖𝑖𝑖 ∆𝑏𝑏𝑏𝑏

 (5) 



 

 

. . .
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Where, ∆bf= �Xojl − Xijl�.ρ∈(0, ∞), is the resolution coefficient. The resolution is 
best when ρ≤0.546, Therefore, ρ = 0.5. Thus, the correlation coefficient matrix is 
obtained: 

𝐴𝐴𝑖𝑖 =

⎣
⎢
⎢
⎢
⎢
⎡
𝐴𝐴1𝑖𝑖
𝐴𝐴2𝑖𝑖

.

.

.
𝐴𝐴𝑀𝑀𝑖𝑖⎦

⎥
⎥
⎥
⎥
⎤

=

⎣
⎢
⎢
⎢
⎢
⎡ 𝜕𝜕1𝑖𝑖1
𝜕𝜕2𝑖𝑖1
𝜕𝜕3𝑖𝑖1...
𝜕𝜕𝑚𝑚𝑖𝑖1

𝜕𝜕1𝑖𝑖2
𝜕𝜕2𝑖𝑖2
𝜕𝜕3𝑖𝑖3...
𝜕𝜕𝑚𝑚𝑖𝑖2

. . .

. . ....
.

𝜑𝜑𝑚𝑚𝑖𝑖2

𝜕𝜕1𝑖𝑖𝑖𝑖𝑘𝑘
𝜕𝜕2𝑖𝑖𝑖𝑖𝑘𝑘
𝜕𝜕3𝑖𝑖𝑖𝑖𝑘𝑘...
𝜕𝜕𝑚𝑚𝑖𝑖𝑖𝑖𝑘𝑘⎦

⎥
⎥
⎥
⎥
⎤

(𝑘𝑘 = 1,2, . . .𝑔𝑔) (6) 

Gray Correlation Degree was Calculated. 

𝑁𝑁𝑘𝑘 = 𝐴𝐴𝑖𝑖 × 𝑍𝑍𝑢𝑢𝑖𝑖 = 

⎣
⎢
⎢
⎢
⎢
⎡𝜕𝜕1𝑖𝑖1
𝜕𝜕2𝑖𝑖1
𝜕𝜕3𝑖𝑖1...
𝜕𝜕𝑚𝑚𝑖𝑖1

𝜕𝜕1𝑖𝑖2
𝜕𝜕2𝑖𝑖2
𝜕𝜕3𝑖𝑖3...
𝜕𝜕𝑚𝑚𝑖𝑖2

. . .

. . .

. . ....
.

𝜑𝜑𝑚𝑚𝑖𝑖2

𝜕𝜕1𝑖𝑖𝑖𝑖𝑘𝑘
𝜕𝜕2𝑖𝑖𝑖𝑖𝑘𝑘
𝜕𝜕3𝑖𝑖𝑖𝑖𝑘𝑘...
𝜕𝜕𝑚𝑚𝑖𝑖𝑖𝑖𝑘𝑘⎦

⎥
⎥
⎥
⎥
⎤

×

⎣
⎢
⎢
⎢
⎢
⎡
𝑉𝑉𝑢𝑢1
𝑉𝑉𝑢𝑢2
𝑉𝑉𝑢𝑢3

.

.
𝑉𝑉𝑈𝑈𝑖𝑖𝑘𝑘⎦

⎥
⎥
⎥
⎥
⎤

=

⎣
⎢
⎢
⎢
⎡
𝑛𝑛1𝑘𝑘
𝑛𝑛2𝑘𝑘
𝑛𝑛3𝑘𝑘.

.
𝑛𝑛𝑛𝑛𝑘𝑘⎦

⎥
⎥
⎥
⎤

 (7) 

Where 𝑁𝑁𝑘𝑘 is the gray correlation degree of the ijl evaluation index to the optimal 
index sequence; the weight 𝑉𝑉𝑢𝑢𝑖𝑖 is determined by fuzzy hierarchy analysis. 

5 Empirical Analysis 

5.1 Project Overview 

For the residential project of a city in China, the land area of this project is 37101.00 
㎡, the total construction area is about 104200.72 ㎡, the above-ground construction 
area is about 81809.00 ㎡, and the underground construction area is about 22391.72 
㎡ (including the civil air defense construction area of 4908.54 ㎡), mainly including 
1316-17-storey high-rise residential buildings and podium. The structure type is shear 
wall structure. According to the actual site conditions of the partial construction, the 
construction part is defined as N1, N2, N3, N4, N5 respectively. The five sites are sum-
marized to carry out the relevant evaluation of the green construction status, and the 
more objective evaluation results can be obtained. 

5.2 Determination of the Index Weight 

For the residential project of a city in China, the land area of this project is 37101.00 
㎡, the total construction area is about 104200.72 ㎡, the above-ground construction 
area is about 81809.00 ㎡, and the underground construction area is about 22391.72 
㎡ (including the civil air defense construction area of 4908.54 ㎡), mainly including 
1316-17-storey high-rise residential buildings and podium. The structure type is shear 
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wall structure. According to the actual site conditions of the partial construction, the 
construction part is defined as N1, N2, N3, N4, N5 respectively. The five sites are sum-
marized to carry out the relevant evaluation of the green construction status, and the 
more objective evaluation results can be obtained. 

According to the Evaluation and Score of the Index by the Three Experts, the 
Criterion Layer Judgment Matrix is Constructed by Taking the Average Value of 
the Score.(As shown in Table 4). 

Table 4. The quasi-lateral layer judgment matrix 

R 𝑅𝑅1 𝑅𝑅2 𝑅𝑅3 𝑅𝑅4 
𝑅𝑅1 (0.5,0.5,0.5) (0.5,0.6,0.7) (0.25,0.35,0.45) (0.35,0.45,0.55)
𝑅𝑅2 (0.3,0.4,0.5) (0.5,0.5,0.5) (0.55,0.65,0.75) (0.45,0.55,0.65)
𝑅𝑅3 (0.55,0.65,0.75) (0.25,0.35,0.45) (0.5,0.5,0.5) (0.55,0.65,0.75)
𝑅𝑅4 (0.45,0.55,0.65) (0.35,0.45,0.55) (0.25,0.35,0.45) (0.5,0.5,0.5) 

The Maximum Possible Estimates are Extracted from the Quasi-lateral Layer 
Matrix to form a Fuzzy Complementary Judgment Matrix. 

G = �
0.5
0.4

0.65
0.55

0.6
0.5

0.35
0.45

0.35
0.65
0.5

0.35

0.45
0.55
0.65
0.5

� (8) 

A Judgment Matrix was Constructed for Consistency Testing 

G = �
0.5

0.5166
0.5206
0.4956

0.4834
0.5

0.504
0.479

 0.4794 
0.496

0.5
0.475

0.5044
0.521
0.525

0.5

� (9) 

The consistency test was 0.07604＜0.1(One-time test is passed) 
The Criterion Layer Weight  𝑅𝑅1,𝑅𝑅2,𝑅𝑅3,𝑅𝑅4(0.2417, 0.2583, 0.2625, 0.2375). 
Follow the Above Steps Respectively. 

𝑅𝑅11 ,𝑅𝑅12 ,𝑅𝑅13(0.3167, 0.375, 0.3083) 

𝑅𝑅21 ,𝑅𝑅22 ,𝑅𝑅23(0.3317, 0.3483, 0.32) 

𝑅𝑅31 ,𝑅𝑅32 ,𝑅𝑅33  (0.3117, 0.375, 0.3133) 

𝑅𝑅41 ,𝑅𝑅42 ,𝑅𝑅43(0.31, 0.3783, 0.3117) 

5.3 Gray Correlation Degree Analysis 

Score According to the Criteria. According to the five construction sites distributed 
above(𝑁𝑁1𝑁𝑁2𝑁𝑁3𝑁𝑁4𝑁𝑁5 )Expert score according to the green construction evaluation 
standard of prefabricated construction projects (as shown in Table 2).(As shown in 
Table 5). 
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Table 5. Results of experts 

plan 𝑁𝑁1 𝑁𝑁2 𝑁𝑁3 𝑁𝑁4 𝑁𝑁5 
𝑅𝑅11 2.43 2.37 1.64 3.56 1.94 
𝑅𝑅12 2.96 1.65 2.85 2.15 2.34 
𝑅𝑅13 1.98 2.38 1.97 1.43 3.16 
𝑅𝑅21 2.45 3.21 2.64 2.36 2.54 
𝑅𝑅22 3.21 2.14 1.34 1.57 1.46 
𝑅𝑅23 2.31 2.23 2.37 1.85 2.37 
𝑅𝑅31 1.64 1.68 1.54 2.64 1.52 
𝑅𝑅32 2.57 2.69 2.63 2.54 2.51 
𝑅𝑅33 3.61 3.17 1.67 1.64 1.32 
𝑅𝑅41 2.49 1.98 2.58 3.19 2.54 
𝑅𝑅42 1.57 1.43 2.45 2.46 3.19 
𝑅𝑅43 2.64 2.67 3.61 1.84 2.67 

Scoring Results were Standardized. The scoring data of the five construction sec-
tions of the construction site are standardized to form the results (as shown in Table 
6). 

Table 6. Data standardization 

dimension 𝑁𝑁1 𝑁𝑁2 𝑁𝑁3 𝑁𝑁4 𝑁𝑁5 

𝑅𝑅11 1.0001 0.526416 0.0001 0.469 0.0001 
𝑅𝑅12 0.140841 0.022322 0.0001 1.0001 0.0001 
𝑅𝑅13 1.0001 0.966009 0.829645 0.0001 0.829645 
𝑅𝑅21 0.645261 1.0001 0.935584 0.0001 0.935584 
𝑅𝑅22 0.597115 1.0001 0.746369 0.0001 0.746369 
𝑅𝑅23 0.818941 0.0001 1.0001 0.094303 1.0001 
𝑅𝑅31 0.0001 0.451983 0.816 1.0001 0.0001 
𝑅𝑅32 0.038268 1.0001 0.0001 0.939031 0.038268 
𝑅𝑅33 1.0001 0.0001 0.915889 0.315889 1.0001 
𝑅𝑅41 0.012921 0.0001 0.128305 1.0001 0.012921 
𝑅𝑅42 1.0001 0.9951 0.7401 0.0001 1.0001 
𝑅𝑅43 0.0001 1.0001 0.602584 0.621218 0.0001 

Correlation Coefficient Matrix. Calculate the correlation coefficient based on for-
mula 5 with ρ = 0.5 to obtain the correlation coefficient matrix (as shown in Table 7). 

Table 7. Correlation coefficient matrix 

dimension 𝑁𝑁1 𝑁𝑁2 𝑁𝑁3 𝑁𝑁4 𝑁𝑁5 

𝑅𝑅11 1 0.513644 0.3334 0.485038 0.3334 
𝑅𝑅12 0.367925 0.338414 0.3334 1 0.3334 
𝑅𝑅13 1 0.936527 0.746004 0.3334 0.746004 
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𝑅𝑅21 0.585067 1 0.886038 0.3334 0.886038 
𝑅𝑅22 0.553866 1 0.663565 0.3334 0.663565 
𝑅𝑅23 0.734278 0.3334 1 0.355744 1 
𝑅𝑅31 0.3334 0.477162 0.73112 1 0.3334 
𝑅𝑅32 0.342106 1 0.3334 0.891484 0.342106 
𝑅𝑅33 1 0.3334 0.856161 0.422318 1 
𝑅𝑅41 0.336274 0.3334 0.364562 1 0.336274 
𝑅𝑅42 1 0.990492 0.65809 0.3334 1 
𝑅𝑅43 0.3334 1 0.557242 0.569059 0.3334 

Correlation Coefficient Calculation. The gray correlation degree is calculated ac-
cording to formula 7, and combined with the relevant weight of the prefabricated 
construction risk evaluation index system (as shown in Table 1), the weighted correla-
tion coefficient matrix is obtained (as shown in Table 8). 

Table 8. The weighted correlation coefficient matrix 

dimension 𝑁𝑁1 𝑁𝑁2 𝑁𝑁3 𝑁𝑁4 𝑁𝑁5 
𝑅𝑅11 0.0765 0.039294 0.025505 0.037105 0.025505 
𝑅𝑅12 0.033334 0.03066 0.030206 0.0906 0.030206 
𝑅𝑅13 0.0745 0.069771 0.055577 0.024838 0.055577 
𝑅𝑅21 0.050082 0.0856 0.075845 0.028539 0.075845 
𝑅𝑅22 0.049793 0.0899 0.059654 0.029973 0.059654 
𝑅𝑅23 0.060651 0.027539 0.0826 0.029384 0.0826 
𝑅𝑅31 0.027272 0.039032 0.059806 0.0818 0.027272 
𝑅𝑅32 0.033663 0.0984 0.032807 0.087722 0.033663 
𝑅𝑅33 0.0822 0.027405 0.070376 0.034715 0.0822 
𝑅𝑅41 0.02475 0.024538 0.026832 0.0736 0.02475 
𝑅𝑅42 0.8984 0.889858 0.591228 0.299527 0.8984 
𝑅𝑅43 0.024672 0.074 0.041236 0.04211 0.024672 

Comprehensive Correlation Degree. Comprehensive correlation
score:( 𝑁𝑁1: 0.119695  𝑁𝑁2: 0.124666  𝑁𝑁3: 0.095973  𝑁𝑁4: 0.071659  𝑁𝑁5: 0.118386  ). 
From the above results, the ranking of the green construction level of each construc-
tion section of the construction project can be obtained 𝑁𝑁2＞𝑁𝑁1＞𝑁𝑁5＞𝑁𝑁3＞𝑁𝑁4."＞" 
indicates "superior to". The final result shows that the green construction level 𝑁𝑁1 of 
the construction section is superior to the other four construction sections, with the 
highest total score of green construction level, which is superior to other construction 
sections. 
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6 Conclusion 

This study constructs a green construction evaluation model for prefabricated build-
ings by integrating the triangular fuzzy number hierarchical analysis method and the 
grey relational analysis method, and proposes a specific evaluation index system. 
Through validation with actual projects, it has been proven that this model can effec-
tively assess the level of green construction in prefabricated buildings, providing sci-
entific and quantitative reference for construction units in practice. The research re-
sults show that evaluating the green construction of prefabricated buildings not only 
helps construction units identify shortcomings in environmental protection and re-
source utilization but also promotes the further application and promotion of green 
building technology. For industry professionals, applying this evaluation model can 
effectively improve the management level of green construction, promote the sustain-
ability of prefabricated buildings in practical development, enhance the environmental 
performance and resource utilization efficiency of construction projects, thereby ad-
vancing the overall progress of the green building industry. However, this study may 
not have covered all possible scenarios, and future research will further explore the 
applicability of the model under different circumstances. 
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