®

Check for
updates

Research on the Construction of Comprehensive
Evaluation System for Applicability of Assembly
Decoration in Residential Projects

Shaowen Wang!-*10000-0001-9685-485X] ' 7ixyjan Wu!, Xianlin Pan?, Li Xu!, Fang Wei'

Xinyu University, 2666 Sunshine Avenue, High-tech Zone, Xinyu City, Jiangxi Province,
338004, China
218 Gaoxin 2 Road, Nanchang City, Jiangxi Province, 330000, China

*shaowen wang@foxmial.com

Abstract. To address the dilemma of the low actual adoption rate of assembly
and decoration technology, a comprehensive, scientific, and integrated evaluation
system was constructed to provide a scientific basis for promoting and managing
the technology. The study adopted a research method combining the Delphi
method and the analytical hierarchy process. First, it organizes two rounds of
expert consultation. These consultations cover 20 experts in the field of assembly
and decoration. The study establishes a comprehensive evaluation system. This
system contains five first-level indicators (quality, cost, schedule, safety, and en-
vironment). It also contains 24 second-level indicators. Then, it allocates the
weights of the first-level indicators and the second-level indicators. The results
of the study show that the weight distribution for each dimension is as follows:
quality (17.31%), cost (11.96%), schedule (7.30%), safety (39.50%), and envi-
ronment (23.93%). Among all secondary indicators, the indicator of "safety and
security of construction personnel" (19.43%) has the highest weight proportion.
The research results identify the key factors that influence the adoption of assem-
bly and decoration technology in residential projects. This provides a scientific
basis for making decisions and effectively promoting the technology in the fu-
ture.

Keywords: Assembly decoration; Comprehensive evaluation system; Residen-
tial projects; Delphi method; Analytical hierarchy process

1 Introduction

Assembly technology has shown great potential in improving the quality of residential
projects, enhancing spatial flexibility and adaptability, and increasing construction ef-
ficiency, environmental protection, and energy savings. It has also been strongly sup-
ported by national policies due to its advantages of precise quality control. Compared
with traditional cast-in-place buildings, assembly technology can shorten the construc-
tion cycle by 25-30%, reduce construction energy consumption by about 20%, and re-
duce construction waste by more than 70%. At the same time, it can effectively alleviate
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dust and noise pollution. Its environmental benefits are highly compatible with the goal
of sustainable development. However, assembly decoration technology faces a low ac-
tual adoption rate due to a lack of public awareness. Although existing studies have
theoretically explored assembly decoration technology from the perspectives of policy-
driven mechanisms, technological integration and innovation, and sustainability bene-
fits, there are still obvious deficiencies in the construction of a technology applicability
evaluation system.

To address this research gap, the Delphi method and the Analytical hierarchy process
(AHP) were used to develop the evaluation system, offering unique advantages.
Through multiple rounds of expert consultation, the Delphi method can systematically
integrate the professional judgments of industry experts to ensure the comprehensive-
ness and authority of the evaluation indexes. The AHP method transforms the empirical
judgments of the expert community into a quantifiable weighting system through hier-
archical analysis and consistency testing. The combination of Delphi and AHP has been
utilized in healthcare decision making!!l, smart publishing!?, and fresh tomato quality
studies’], and has been shown to have the advantage of effectively dealing with com-
plex systems of indicators and improving the consistency and science of decision mak-
ing. It is especially suitable for such emerging fields as assembly decoration technol-
ogy, which can provide the industry with a set of systematic and scientific decision-
making tools to promote the promotion and application of the technology. Therefore,
constructing a scientific and systematic evaluation system for the applicability of as-
sembly decoration is important for both theory and practice. This research can fill ex-
isting deficiencies and provide the industry with a reliable technical evaluation tool.
This tool will help enterprises make decisions and promote the large-scale adoption and
practical application of assembly decoration technology. Ultimately, it will promote the
high-quality development of the construction industry.

2 Research Design

2.1  Research Methodology

By reviewing the literature, obtaining the first-level indicators and second-level indica-
tors of the comprehensive evaluation system for the applicability of assembly and dec-
oration in residential projects designing questionnaires and drawing on the Delphi
method for expert correspondence. The Delphi method is a structured approach to pre-
diction and decision-making that achieves consensus through multiple rounds of anon-
ymous expert consultation and feedback. Through iterative rounds of anonymous con-
sultation, collection of expert opinions, statistical analysis of data, and correction of
results through feedback, the Delphi method facilitates the gradual convergence of ex-
pert opinions and ultimately forms a scientific, highly consensual comprehensive eval-
uation system for the applicability of assembly and decoration in residential projectsl.

The AHP method was proposed in 1950, the core of which is to decompose a com-
plex decision problem into a multilevel structural model, and hierarchically integrate it
through the correlation and affiliation between factors. This method uses a two-by-two
comparison to determine the weight values of each factor. It combines qualitative and
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quantitative analyses and is widely used in decision-making, optimization, resource al-
location, prediction, and evaluation. The AHP method was used to assign weights to
five primary and 24 secondary indicators, resulting in a comprehensive, scientific, and
systematic evaluation system for the applicability of assembly and decoration in resi-
dential projects. The specific process is shown in Figure 1.

- . Initial Expert consultation ..
bibliographic . P Determining
= identification of on refined - .
review o Lo indicator weights
indicators indicators

Fig. 1. Applicability Integrated Evaluation System Process

2.2  Questionnaire Production and Distribution

In this paper, the questionnaire is divided into two parts: the main body of the question-
naire and the self-assessment of experts, the main body of the questionnaire is the judg-
ment of the importance of each indicator (from “very unimportant” to “very important”,
respectively, assigned a value of 1-5 points), and the self-assessment of the experts
includes the basic information of experts, the basis for the judgment of the indicators
and the degree of impact, and the familiarity of the indicators. The self-assessment of
experts included the basic information of experts, the judgment basis and impact of
indicators, and the familiarity of indicators. The questionnaires in this paper were made
according to the five principles of validity, rigor, systematicity, scientific nature and
innovation, and they were distributed and collected mainly by e-mail.

2.3  Statistical Data and Indicator Screening

2.3.1 Subject of Correspondence.

A total of 20 domestic experts and scholars engaged in assembly decoration of resi-
dential projects were invited for this study, who are required to be engaged in the re-
search of residential assembly decoration for a long time, have practical experience in
the industry, and, in principle, have professional and technical titles of at least associate
senior level or hold key positions such as technical leader and chief engineer in well-
known enterprises in the industry, covering a number of regions in China where the
development of assembly decoration is leading (e.g., Beijing-Tianjin-Hebei, the Yang-
tze River Delta, Pearl River Delta, etc.), serving as members of the correspondence
expert group for this study. The basic situation is shown in Table 1.

Table 1. Basic information on experts

classifications Number of people  Percentage
30-39 4 20%
Age 40-49 10 50%
50 or more 6 30%

professor/senior engineer 4/3 20%/15%

Title . . . .
associate professor/associate senior engineer 13 40%/25%
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2.3.2 Determination of the expert Positivity Factor.

The expert activeness coefficient is an indicator that measures the degree to which
experts respond to research or survey activities. Its core reflects the degree of attention,
cooperation, and commitment that experts have for the research problem. This is usu-
ally expressed by the response rate of experts. The recovery rate of expert consultation
forms reflects the level of the expert activeness coefficient. The larger the value, the
more active the experts are in the research. A recovery rate of >70% can be regarded as
a relatively high level of activeness.

Number of Experts Effectively Participating

Expert positivity factor = X 100% )

Total number of invited experts

2.3.3 Determination of the expert Authority Factor.

The expert authority coefficient (Cr) is measured according to two factors: the ex-
pert's familiarity with the survey question (Cs) and the expert's judgmental influence
on the surveyed question (Ca).The Cs and Ca values are obtained from the expert's self-
assessment, and the scoring criteria are as shown in Table 2 and Table 3.The Ca value
is the summation of the corresponding scores for the self-assessment of the four dimen-
sions, namely, practical experience, theoretical analysis, peer understanding, and intu-
ition. The formula is as follows:

__(Ca+Cs)
T2

Cr

2

The magnitude of Cr is directly proportional to the level of expert authority, with Cr
> (.7 being generally considered reliablel3].

Table 2. Scoring table for experts' familiarity with survey indicators

Familiari Very fa-  Relatively fa- Generally fa- Not very fa-  Not fa-
vy miliar miliar miliar miliar miliar

Expert self as-
sessment

1.0 0.8 0.6 0.2 0.0

Table 3. Scale of expert judgment on the basis of the surveyed indicators and the degree of
their impact

Judgment basis Large Middle Small
Practical experience 0.5 0.4 0.3
Theoretical analysis 0.3 0.2 0.1
Peer understanding 0.1 0.1 0.1

intuitive understanding 0.1 0.1 0.1

2.3.4 Methodology for the Treatment of Indicators.

Following the assessment of experts, indicators with a score of ¥>3 (where higher
scores indicate greater importance) and a CV of <0.25 (where lower CV values indicate
more concentrated expert opinion) will be retained, while the others will be excluded.
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The scoring data provided by the experts were then subjected to analysis using Excel
spreadsheets to calculate the x,CV, CR, and other relevant metrics for each entry.

2.4  Calculation of Indicator Weights

This study chooses to use the AHP hierarchical analysis method to calculate the weights
of the evaluation indicators, and each indicator asks a number of experts to compare
with each other according to the importance scale, and then builds a two-by-two judg-
ment matrix, and then uses the sum and product method to derive the weights of the
indicators. The judgment matrices were constructed two by two between the first-level
indicators and between the second-level indicators, and the experts were asked to score
them according to the scales in the above table 1~9 according to the actual importance
relationship, and then the sum of the judgment matrices A was calculated by the sum-
product method:

w =Z?:1aijl. = 1,2,...,n (3)
Then normalized to obtain the weight vector:

— Iitiaj)
i = %n n .
Yk=12j=13ij

“

The consistency test of each judgment matrix is performed by multiplying the orig-
inal matrix by the vector w with the help of Amax (Amax 1S the maximum eigenvalue of
the matrix). The consistency judgment index is denoted as CR, and the specific formula
is as follows:

_ Amax—n
Cl = (&)

_a
T RI

CR (6)

n is the order of the judgment matrix, CI stands for consistency index, CR stands for
consistency ratio, and RI stands for average random consistency index, which can be
obtained by checking the table, as in Table 4. If CR < 0.1, the judgment matrix is con-
sidered to be consistent. On the contrary, the elements in the matrix need to be read-
justed!!,

Table 4. Consistency test value
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3 Design of the Indicator System

Given that China's assembly decoration technology system is in the standardization
construction stage, and academics have not yet formed a systematic, multi-dimensional
residential project performance evaluation framework, this study is based on the theory
of industrialization of construction normative and full life cycle management perspec-
tive, through the systematic combing of the relevant literature combined with the Min-
istry of Housing and Construction's “Assembly Decoration Technical Regulations” of
the mandatory provisions of the requirements of the final establishment of the quality,
cost, schedule, safety, and environmental five core dimensions of the construction of
residential project assembly decoration applicability comprehensive performance eval-
uation system. The five core dimensions of quality, cost, schedule, safety and environ-
ment are used to build a comprehensive performance evaluation system for the applica-
bility of assembly decoration in residential projects. Li Pengxia believes that quality is
an important factor in the selection of assembly decoration technology. Compared with
traditional construction methods, assembly decoration involves prefabrication of deco-
rative parts in factories, which ensures the consistency of the size, quality and accuracy
of each decorative part and guarantees the quality of the decoration/®. According to
Jiang Hongwei, cost is the most important factor affecting assembly decoration tech-
nology, which brings significant short- and long-term economic benefits to projects by
reducing direct costs, accelerating capital turnover, improving standardization and in-
creasing sustainability!”]. Liu Meixia believes that schedule control is the outstanding
advantage of assembly renovation, and its modular design can realize the synchroniza-
tion of factory prefabrication and on-site construction, which can shorten the overall
construction period™®!. Dong Zhigui believes that safety is an important factor in assem-
bly decoration technology, which mostly chooses heat preservation and energy-saving
materials in construction, and can effectively reduce all kinds of safety risks during the
structural design, prefabricated parts manufacturing, processing and assembly of the
overall building!. Jiang Hongxiang believes that the environment is an important fac-
tor in assembly decoration technology, because assembly decoration emphasizes pre-
fabrication in factories, which can reduce on-site construction time and avoid the waste
of resources and environmental pollution that are common in the traditional building
construction process, thus realizing the goal of green building!'”. The comprehensive
evaluation system for the applicability of residential project assembly decoration con-
structed in this paper is shown in Table 5.

Table 5. Preliminary draft of a comprehensive evaluation system for the suitability of assembly
and renovation for residential projects

First questionnaire results Secondary indicators Source of the indicators
Compre- prefabricated components quality (A1)
hensive assembly quality (A2) t
Evalua- Quality (A) professionalism of the construction personnel (A3)
tion Sys- machinery and equipment utilization (A4) 2l

tem for quality testing and acceptance (A5) [13]
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Applica- on-the-spot survey(A6)

bility of civil construction cost (B1) [14]
Assem- installation cost (B2)

bled Dec- Cost (B) management cost (B3)

oration in design cost (B4) [15]
Residen- cost of measure items (B5)

tial Pro- standard duration (C1)

jects (K) actual duration (C2) [14]

Progress (C)
working hour efficiency (C3)

process lagging (C4) [16]
safety of construction personnel (D1)

safety of materials and components (D2)

Safety (D) reasonable setup and regular inspection of fire fighting equip- t
ment (D3)
safety of construction site environment (D4) [18]
air pollution (E1)
noise pollution (E2) [14]
Environment (E) resource saving (E3)
indoor environment (E4) [13]
natural environment (E5) [16]

4 Analysis of Results

4.1  Analysis of Expert Motivation and Authority

In the first round, 20 questionnaires were sent out and 15 were recovered, with a recov-
ery rate of 75%, and in the second round, 15 questionnaires were sent out and 13 were
recovered, with a recovery rate of 86.7%. The recovery rates of the two rounds were
greater than 70%, which indicates that the experts attached great importance to the
study. The average authority coefficient of experts, Cr = 0.9 > 0.7, indicates the author-
ity of the experts in rating the importance of the quality indicators in this study. Experts'
evaluation: eight experts were familiar with the survey indicators and five were more
familiar with them(Figure 2).In addition, practical experience > theoretical analysis >
intuitive understanding > peer understanding, as shown in Figure 3 indicating that in
this questionnaire, experts prioritized their own practical experience in the research
field and communicated less with their peers about the “Comprehensive Evaluation of
the Suitability of Assembled Decoration for Residential Projects” when they made their
evaluations.
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8
6 5
4
2 0 0 0
0
Very familiar ~ Relatively Generally Not very Not familiar
familiar familiar familiar
Fig. 2. Expert familiarity with survey indicators
12 10
10 7
8 5 ® . 5 5
4 3 3 3
1
: : n B
2 - N B
Practical Theoretical Peer intuitive
experience analysis understanding understanding

Fig. 3. Basis for expert judgment on indicators

4.2  The Delphi Method frames a Comprehensive Evaluation System for the
Suitability of Assembly and Renovation for Residential Projects

According to the experts' opinion, the indicator “customer satisfactionA7” was added
to the quality dimension. According to experts' two rounds of importance scores, after
two questionnaire surveys of secondary indicators, the importance score of secondary
indicator A6 in A quality is 2.615, and the coefficient of variation after two question-
naire surveys is >0.25, so it is deleted, and the importance scores of secondary indica-
tors in other first-level indicators B, C, D, and E are all greater than 3, and all of them
are retained. In summary, this paper constructs a comprehensive evaluation system for
the applicability of assembly and decoration in residential projects with 5 first-level
indicators and 24 second-level indicators, as shown in Table 6.

Table 6. Results of expert importance scoring

. . . Second questionnaire re-
. . . Lo First questionnaire results
dimensionality level indicator level sults
X SDV Ccv X SDV cv

Quality (A) Al 4.077 0.862 0212 4 0.816 0.204
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A2 3.538 0.66 0.187 3.692 0.48 0.13

A3 3.692 0.751 0.203 3.615 0.62 0.18

A4 3.692 1.032 0.279 3.769  0.832 0.221

A5 3.923 0.862 0.22 3846  0.801 0.208

A6 2.692 1.437 0.334 2.538 1.266 0.359

A7 4 0.913 0.228 3846  0.899 0.234

B1 3.462 0.66 0.191 3.615 0.65 0.18

B2 3.692 0.63 0.171 3.385 0.65 0.192

Cost (B) B3 3.385 0.506 0.15 3538 0.519 0.147
B4 3.462 0.66 0.191 3385 0.768 0.227

B5 3.462 0.66 0.191 3385 0.768 0.227

Cl 3.385 0.506 0.15 3538 0.519 0.147

C2 3.769 0.599 0.159 3923 0.641 0.163

Progress (C)

C3 3.462 0.519 0.15 3.308 0.63 0.191

C4 3.462 0.66 0.191 3.615 0.65 0.18

D1 4.385 0.65 0.148 4.385  0.506 0.115

D2 4.154 0.689 0.166 4 0.577 0.144

Safety (D)

D3 4.077 0.76 0.186 3.692 0.48 0.13

D4 4.231 0.725 0.171 4.154  0.801 0.193

El 4.077 0.76 0.186 4.077 0.76 0.186

E2 4.231 0.599 0.142 4.077 0.76 0.186

Environment (E) E3 4.077 0.76 0.186 4 0.816 0.204
E4 3.846 0.555 0.144 3846  0.689 0.179

E5 3.923 0.862 0.22 3.846  0.801 0.208

4.3  The Analytical Hierarchy Process to Calculate Weights

The five aspects of the dimensional layer were quantitatively represented using a 1-9
scale as shown in Table 7, while the indicator layer was scored using the average of the
expert importance ratings from the two rounds of questionnaires.

Table 7. Materiality scale

Scale Hidden meaning
1 The element Ci is of equal importance compared to the element Cj
3 Ci elements have a slightly stronger impact compared to Cj elements
5 Ci elements compared to Cj elements, with the former having a strong impact
. The influence of the Ci element is significantly stronger compared to that of
the Cj element.
9 Ci elements compared to Cj elements, the former's influence is absolutely
strong
2468 Ci elements compared to Cj elements, with the former having an impact be-
> tween the two neighboring classes mentioned above
1,1/2,,....  The ratio of influence of element Ci compared to element Cj is exactly the re-
1/9 ciprocal of ajj
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Firstly, according to the results of the questionnaire scoring, the first-level indicators
(Table 8) and second-level indicators (Table 9-Table 13) were constructed into six two-
by-two comparison matrices, and the weights of each indicator were calculated by the
sum-and-product method. And the results of consistency test were performed on them
one by onel'l. All results passed the consistency test.

Table 8. Judgement matrix for level 1 indicators

A B C D E Consistency test results
A 1 2 3 13 112
B 12 1 2 13 12 %:0101228
c 13 12 1 14 173 CR:0.0é5<0.1
D 3 3 4 1 2
E 2 2 3 112 1

Table 9. Judgement matrix for secondary indicators of quality

Al A2 A3 A4 A5 A6 Consistency test results
Al 1 3 2 2 5 12
A2 13 1 12 12 3 14 CI1=0.02
A3 12 2 1 1 4 1/3 RI=1.26
A4 12 2 1 1 4 12 CR=0.016<0.1
A5 1/5 13 1/4 14 1 1/6
A6 2 4 3 2 6 1

Table 10. Judgement matrix for secondary indicators of cost

Bl B2 B3 B4 BS5 Consistency test results
Bl 1 5 7 8 6
B2 1/5 1 3 4 2 CI=0.035
B3 1/77 1/3 1 2 12 RI=1.12
B4 1/8 1/4 12 1 1/3 CR=0.031<0.1
B5 1/6 12 2 3 1

Table 11. Judgement matrix for secondary indicators of progress

Cl C2 (C3 (4 Consistency test results
ctr 1 12 16 3 CI=0.045
c2 2 1 1/4 5 RI=0.89
C3 6 4 1 7 CR=0.051<0.1
c4 13 1/5 17 1
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Table 12. Judgement matrix for secondary indicators of safety

D1 D2 D3 D4 Consistency test results

br 1 4 2 6 CI=0.027
D2 1/4 1 1/3 3 RI=0.89
5
1

D3 12 3 1 CR=0.03<0.1
D4 1/6 13 1/5

Table 13. Judgement matrix for secondary indicators of environment

El E2 E3 E4 E5 Consistency test results
El 1 3 13 1/5

5
E2 13 1 1/5 17 3 2;01'01428
B33 s 137 CR=0.043<0.1
E4 5 7 13 1 9

E5 1/5 13 1/77 1/9 1

To summarize, this paper obtained the weights assigned to the 5 primary indicators
and 24 secondary indicators, as shown in Table 14, the primary indicators quality
17.31%, cost 11.96%, progress 7.30%, safety 39.50%, environment 23.93%,the possi-
ble reason is that the safety (39.50%) and the environment (23.93%) are regarded as the
core control areas, and their weight is significantly higher than that of quality (17.31%),
cost (11.96%) and schedule (7.30%), reflecting that modern engineering construction
pays more attention to sustainability and risk prevention and control. The secondary
indicators of quality, prefabricated component quality 4.09%, assembly quality 1.49%,
professionalism of construction personnel 2.44%, machinery and equipment utilization
2.61%, quality testing and acceptance 0.71%, and customer satisfaction 6.00%, con-
clude that customer satisfaction (6.00%) is the key driver of the quality dimension,
while technical indicators such as prefabricated component quality (4.09%) and me-
chanical and equipment utilization (2.61%) account for a higher proportion, indicating
that quality control needs to balance objective criteria and subjective experience. Cost
secondary indicators civil construction cost 6.92%, installation cost 2.96%, manage-
ment cost 0.89%, design cost 0.57%, cost of measure items 1.41%, the results show
that the cost control focuses on the two major physical engineering aspects of civil
construction (6.92%) and installation (2.96%), and the management cost (0.89%) and
the design cost (0.57%) accounted for a relatively low percentage, suggesting that cost
Optimization should give priority to guarantee direct engineering input. Progress sec-
ondary indicators standard duration 0.90%, actual duration 1.57%, working hour effi-
ciency 4.42%, process lagging 0.41%, which means that progress management relies
more on working hour efficiency (4.42%) than duration itself (standard duration
0.90%), emphasizing that dynamic regulation of the construction process is more im-
portant than rigid time nodes. The secondary safety indicators of 19.43% for safety of
construction personnel, 5.38% for safety of materials and components, 12.22% for rea-
sonable setup and regular inspection of fire fighting equipment, and 2.47% for safety
of the construction site environment show that safety management is centered on the
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protection of personnel (19.43%) and fire-fighting system (12.22%), highlighting the
priority of “people-centeredness” and fire prevention and control. The environmental
secondary indicators of air pollution 3.32%, noise pollution 1.67%, resource saving
8.05%, indoor environment 10.02%, and natural environment 0.86%, which reflects the
dominance of indoor environment (10.02%) and resource saving (8.05%) in the envi-
ronmental dimensions, indicating that the green building concept has shifted from the
management of external pollution to the spatial livability and sustainable resource uti-

lization.
Table 14. Weighting of indicators
First questionnaire re- . Second questionnaire re- .
weights weights
sults sults

Al 4.09%

A2 1.49%

Quality (A) 17.31% 3 244%

uali 31%

v A4 2.61%

AS 0.71%

A6 6.00%

Bl 6.92%

B2 2.96%

Cost (B) 11.96% B3 0.89%

Comprehensive B4 0.57%
Evaluation System BS5 1.41%

for Applicability C1 0.9%

of Assembled

Lo C2 1.57%

Decoration in Progress (C) 7.30% )
Residential Pro- C3 4.42%
jects (K) C4 0.41%
D1 19.43%

D2 5.38%

Safety (D) 39.5%

D3 12.22%

D4 2.47%

El 3.32%

E2 1.67%

Environment (E) 23.93% E3 8.05%
E4 10.02%

ES 0.86%
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5 Conclusions

This study adopts a three-stage progressive approach to construct the evaluation sys-
tem: firstly, the initial set of indicators is screened by bibliometric method to form the
framework of the comprehensive evaluation system for the applicability of residential
assembly and decoration; then, two rounds of expert consultation are carried out by
using the Delphi method to amend and improve the indicator system; finally, the
weights of indicators at all levels are quantitatively determined by using the hierarchical
analysis method (AHP). The research results show that the system contains five core
dimensions: quality, cost, schedule, safety and environment, among which the weight
of safety dimension is the most prominent (39.5%). The ranking of the weights of the
second-level indicators reveals six key influencing factors: safety and security of con-
struction personnel (19.43%), rational allocation and regular maintenance of fire-
fighting equipment (12.22%), quality control of indoor environment (10.02%), effi-
ciency of resource saving (8.05%), cost control of civil construction (6.92%) and cus-
tomer satisfaction (6.00%).

It is noteworthy that the current system still has limitations in terms of dynamic
adaptability, and has not yet incorporated the iterative parameters of assembly technol-
ogy and the full life cycle assessment module. Nevertheless, it breaks through the lim-
itation of traditional single-objective orientation and realizes an innovative break-
through in evaluation model through the five-dimensional synergy mechanism of qual-
ity-cost-schedule-safety-environment. The results not only provide academics with au-
thoritative and practical multi-dimensional assessment tools, but also indicate priority
paths for technological bottleneck breakthroughs through the identification of key fac-
tors, which is of significant value for engineering practice.
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