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ABSTRACT

The construction industry in China is transforming very rapidly due to the needs of
competition in the marketplace and the administration’s objective of higher-quality
growth. Even with these advancements, there are always issues that are getting in the
way of the project's advancement. Some of these difficulties are weakening resources,
having various norms, and not being held obliged adequately. The current research study
aims to analyse the influence of quality control on Chinese construction engineering,
especially on its integration with “Building Information Modelling (BIM) and Lean
Construction” procedures. This study utilised a research method referred to as
quantitative research. Data was collected from 812 industry professionals using
purposive sampling, and the results were analysed using SPSS version 25. Researchers
used statistical tools like factor analysis, analysis of variance, and descriptive statistics
to check the validity of constructs and test hypotheses. Significant evidence of a
relationship between quality control methods and better results in Chinese construction
engineering was shown by the ANOVA findings, which showed an F-value of 987.654 with
a p-value of.000. The results show how important quality control systems are for
improving the efficiency, cost-effectiveness, safety, and customer satisfaction of a
project. Research indicates that to address industrial challenges and ensure
environmentally friendly growth, quality control must be integrated into the project
lifecycle and bolstered by architectural data modelling, or BIM, and lean construction
methodologies. Also, using new technologies like cloud computing and big data, along
with old approaches, makes both accountability and decision-making better. To follow
international standards, construction companies should use digital tools to their
advantage, make quality control systems the same for everyone, and make staff training
a top priority.

Keywords: Chinese Construction Engineering; Building Information Modelling (BIM);
Lean Construction; Quality Control.

INTRODUCTION

The construction business, like many others, is seeing fiercer competition because of
the rising degree of economic marketisation. Sustainable development in the face of
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intense competition requires construction companies to constantly enhance their
management and operation modes, guarantee high-quality construction, increase
production efficiency, decrease resource waste, and lower production costs. Quality
management of engineering projects must place a premium on the execution of all-
encompassing quality control since it is the central goal and connecting element of
project management and because it has a direct impact on the safety of people's lives
and property (Evans & Farrell, 2023). It is critical to advance the bar for quality
administration in the building industry, particularly in light of the fact that "The Times" is
advancing and China has proposed a high-quality development of the sector. Firstly, in
engineering and construction, the design, supervision, and construction divisions,
among others, are responsible for ensuring the project's quality; yet they are frequently
motivated by personal gain and make unethical decisions. In their pursuit of short-term
advantages, they disregard the long-term usage of the project's value and safety, leading
to the establishment of loose quality specifications (Lekan et al., 2022). Secondly, there
are major issues with the implementation process, and sloppy application of standards
is commonplace, even if the relevant standards are created. The central focus of the
mentioned lean construction are the administration and stringent control of the whole
building process. Lean construction necessitates stringent cost management tactics,
such as, firstly, controlling expenses at each stage of the construction process through
improved budgeting and costing (Aburumman et al., 2024). A quality monitoring system
that rigorously controls work processes; the establishment of a quality traceability
process to achieve clear responsibility and accountability of problems; and the
cultivation of quality management consciousness among all staff are all features of Lean
Construction's quality management. A primary goal of construction project management
is to ensure that the project's budget, timeline, and quality are all in synchronisation.

BACKGROUND OF THE STUDY

Currently, most China's construction companies are continuously working to enhance
their engineering project quality management system. The many stages of a systematic
project, including planning, research, demonstration, design, construction, completion,
and maintenance, must be intimately interconnected for the project to be considered a
whole. But the construction unit's quality management throughout the many stages of
the projectis a self-sufficient system; it doesn't rely on or interfere with any other system.
Simultaneously, there will be formal quality management, and there will be stages that
are neglected when it comes to the project's quality (Li et al., 2020). Therefore, quality
control must be applied all the way through engineering project construction. An
unavoidable catastrophe is developing in engineering construction processes due to the
site operators' and management's lack of quality consciousness. All parts of engineering
construction have been affected by this lack of quality idea, which has greatly limited
efforts to increase engineering quality and efficiency. As a result of the ongoing
technology transformation, cutting-edge tools like cloud computing and big data are
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quickly permeating many different sectors (Xing et al., 2021). Although technology
empowerment has helped the construction sector achieve intelligent upgrading, there
are still numerous hurdles to overcome in the transfer from traditional management to
digitalisation. The contemporary tendency of growth in China's building sector is
characterised by the continued use of the conventional management style by many
building construction businesses (Cisterna et al., 2022). In conclusion, there is an
immediate need to innovate the management mode and upgrade the application of
technology, as many building construction enterprises in China that follow the traditional
management mode encounter numerous problems and challenges throughout the
project's lifecycle. This is mainly caused by the absence of big data, cloud computing,
and other related advanced technologies.

The piano, as a popular and all-ages musical instrument is particularly important in the
future development of art teaching in colleges and universities. The introduction of
multimedia technology into piano teaching in colleges and universities is important
means to meet the needs of art teaching in the current era. The piano, as a popular and
all-ages musical instrument, is particularly important in the future development of art
teaching in colleges and universities. The introduction of multimedia technology into
piano teaching in colleges and universities is important means to meet the needs of art
teaching in the current era.

PURPOSE OF THE RESEARCH

The fundamental objective of this study is to evaluate the impact that quality control has
on the efficiency and long-term viability of Chinese building engineering, with a specific
emphasis on the incorporation of BIM and Lean Construction methods. The purpose of
this study is to evaluate how efficient quality control systems can handle chronic
industry difficulties such as resource waste, inadequate responsibility, conflicting
standards, and escalating project prices. This is happening considering China's rapid
economic expansion and the growing demand for high-quality infrastructure. The
purpose of this study is to determine whether there is a substantial connection between
quality controltechniques and improved project outcomes, such as increased customer
happiness, safety, and efficiency. This will be accomplished through the utilisation of
quantitative techniques and statistical tools. Ultimately, the purpose of the study is to
provide insights that can assist construction businesses, policymakers, and
stakeholders in developing comprehensive quality control systems that are in line with
the objectives of technological advancement and sustainable development.

LITERATURE REVIEW

Total quality management (TQM) is essential when it comes to construction. It brings
more than just preserving the way of raw materials, instruments, and employees
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regularly. It also needs strict, authentic, and stringent management of every stage of the
building procedure (Alnajjar et al., 2025). This is desired at creating ensure that every step
of the assignment, from the foremost planning to the final judgment, is done to the
highest possible norms for quality of building. Architectural concrete's suitability,
longevity, exhibition expenses, and financial results were the issues of a more premature
study that utilised a case investigation in China. It seeks to accelerate production while
reducing maintenance costs, guaranteeing consistent material quality, and decreasing
versatility in power and uniqueness among concrete representations. It also highlights
the crucial function of construction concrete in modernised construction technology,
economic creative ideas, and configuration. This research exposed all entire
complications and presented discernment into quality assessment in concrete
constructionin Heqing, Pudong, Shanghai (Deng et al., 2024). Preserving long-lastingand
steady arrangements in Shanghai's construction climate needs continuous attention to
concrete quality. Highlighting the importance of assessing environmental factors in
quality confirmation, the present research study also estimated the robustness of
substantial installations in salty resources of water and Freezy thrawn positions. The
standardisation of construction engineering in China and the systematic review that goes
intoits evaluation have both been the topic of prior research. The research was organised
into five different levels, each of which conforms to a distinct aspect of construction
quality administration (Yuan et al., 2022). Lastly, the performance of the CQMS is
discussed and evaluated using an experimental multiterminal DC indication assignment
in China mentioning like an appropriate example. The results indicate that this
assessment analysis might serve as an indicator for CQMS in construction engineering,
and they also reveal the amount and difference of CQMS. In order to address the
numerous issues plaguing China's present assignment quality administration,
another article has outlined the lean construction theory, thoroughly explaining its
conceptual meaning, lean construction engineering, and its score in the building sector
(Li, 2024). It then goes on to analyse the current state of quality administration in
construction enterprises and offers optimisation suggestions targeting appropriate
quality assessment, 6S location administration, quality assessment systems, and
quality management systems. This will help the construction industry develop to a high
standard.

RESEARCH QUESTIONS
What is the impact of quality control on Chinese construction engineering?
RESEARCH METHODOLOGY

Research Design
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The quantitative data were analysed by the researcher using SPSS version 25. An interval
of 95% confidence interval and distinct odds ratio were utilised to indicate the strength
and direction of the statistical link. Because the distinct p-value was smaller than 0.05,
researchers may say that the finding is statistically appropriate. To get to the meat of the
data, descriptive statistics were employed. To determine the reliability and validity of the
data, quantitative methods were applied to organised tools such as surveys.

Sampling

The study employed a purposive sampling method to identify individuals who possessed
information or experience with Chinese construction projects utilising Building
Information Modelling (BIM), Lean construction, or Quality Control. Utilising the Rao-soft
methodology, researchers established a study population of 785 individuals. This plan
was utilised to make sure that only persons with the right skills filled out the survey. 1000
questionnaires were delivered to chosen personnel from the construction industry,
project sites, and consulting firms. The researcher received 898 responses in total;
however, only the ultimate sample size of 812 was retained and 86 were eliminated due
to inaccuracies or omissions in some responses. Therefore, the final sample size is 812.

Data and Measurement

A questionnaire survey designed to gather insights from knowledgeable professionals in
the construction sector functioned as the principal instrument for data collection. The
first part of the survey asked for basic information about the participant, and the second
part asked for ratings on a 5-point Likert scale of how well BIM, Lean, and quality control
worked together. Secondary data from trustworthy sources, like internet databases and
industry reports, was used to support the major conclusions with more information.

Statistical Software
The statistical analysis has been accomplished by utilising SPSS 25 and MS Excel.
Statistical Tools

A thorough investigation was done to help the researcher comprehend the data better.
The researcher conducted factor analysis to make sure the construct was legitimate and
ANOVA to see whether there were differences between groups. Descriptive and
inferential statistics were used to learn more about the trends, patterns, and correlations
in the sample that was chosen on purpose.

CONCEPTUAL FRAMEWORK
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Factor Analysis: Factor Analysis (FA) aims to identify latent variables within observable
data. In the scarcity of distinctive visualised indicators or diagnostic determinants,
evaluations are typically conducted utilising regression coefficients. The objective of
modelling is to identify vulnerabilities, infractions, and connections that may be
observable. The Kaiser-Meyer-Olkin (KMO) Test is employed to assess distinct datasets
derived from multiple regression studies. The theoretical framework and its sample
parameters have been demonstrated to be acceptable approximations. The data can
indicate the presence of duplication. Reducing the proportions enhances the clarity of
the information. KMO provides the researcher with a value ranging from 0 to 1. A KMO
value ranging from 0.8 to 1 indicates an adequate sample size.

Kaiser says that these are the limits that are allowed: Here are the standards for approval
that Kaiser has set: A pitiful 0.050 to 0.059, below average 0.60 to 0.69. Middle grades
often fall within the range of 0.70-0.79. With a quality point score ranging from 0.80 to
0.89. They marvel at the range of 0.90 to 1.00.

Testing for KMO and Bartlett’s Sampling Adequacy Measured by Kaiser-Meyer-Olkin:
0.874

The results of Bartlett's test of Sphericity are as follows: Approx. chi-square= 3252.968

df =190; sig =.000
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Table 1. KMO and Bartlett's Test.
EKMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. | 0.874

Bartlett's Test of Sphericity Approx. Chi-Square 3252968

df 190

Sig. 000

The mentioned value typically facilitates the management of acquired claims for
purposes of the selected sampling. The researchers utilised the “Bartlett's Test of
Sphericity” to assess the significance of the significant relationship indicators. A Kaiser-
Meyer-Olkin value acquired 0.874 determines that the acquired sample is appropriate.
The significant p-value acquired from Bartlett's Sphericity test is about 0.00. The
favourable result of Bartlett's Sphericity test indicates about the correlation matrix is not
a distinctive matrix.

INDEPENDENT VARIABLE

Quality Control: Usually, the purpose of putting in place a quality management system
is to ensure that businesses make sufficient efforts to successfully fulfil the quality
standards that are expected by their customers. Increasing the level of satisfaction
experienced by customers is critical to the long-term success of construction
businesses, and fulfilling specific quality criteria can be of assistance in this regard. In
the disciplines of engineering, manufacturing, and industry, quality is not the opposite of
bad or better than anything else. Quality is sometimes defined as being good enough for
its intended use (fitness for purpose) but also meeting the needs of the client. Quality
control is a system that allows organisations to examine the consistency of all variables
that are involved in the product to ensure that it is consistent (Patel & Pitroda, 2021). To
successfully develop a quality control system, a corporation must first determine which
fundamental requirements the product or service must adhere to. Using large-scale data
processing to keep an eye on road construction could make quality control and quality
assurance much more effective. Conversely, conventional techniques for storing,
organising, and analysing construction data depend on paper documents and a limited
quantity of electronic files. This leads to limited data use, unclear data features, and a
loss of data value. Particularly for manufacturers, quality controlis an integral aspect of
the production process. To maintain high-quality products, the corporation must adhere
to quality control, which is an extensive procedure in and of itself (Han et al., 2023). The
key to the company's competitive performance is setting and achieving these quality
standards. The loss of clients is conceivable if the quality of the production output falls
short of the standards set by the company.
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DEPENDENT VARIABLE

Chinese construction engineering: The trend of information data's quick increase
mirrors that of our society's rapid development. The increasing complexity of modern
building projects also calls for a more rigorous use of classic cost control techniques.
The future of the Chinese construction sector is going digital. The building industry is one
of the most important parts of China's economy. The construction industry can make
more money and improve its fundamental skills by changing and updating. Still, the
construction business has a lot of problems, such as a lack of standardisation, poor
technical progress, and a lack of new development drivers (Wang et al., 2023). The "14th
Five-Year Plan" for China specifically encourages digital industrialisation and industrial
digitisation. The plan intends to copy the deep integration of the electronic and real
economies. The environment of building projects is complicated and subject to change,
and digital transformation is a long-term and sustainable process. Lack of key
technology, low financial ability, insufficient data volume, and many other challenges are
plaguing the construction industry's digital transition. Digital investment in the
construction industry accounts for just 0.10 per cent of overall output value, according
to the China Industry Management Network. This is much lower than the global average
of 0.30 per cent (Zhang et al., 2023). BIM innovation, which is being used in China to
improve project management, is currently experiencing an unstoppable trend in the
construction industry. Project expense control has also improved over time, thanks to
big data and other technical advances. So, BIM software makes it more common to use
big data in project cost management. This lowers the costs of managing a project and
raises the value of the project.

Relationship between Quality Control and Chinese construction engineering: Many
people, many management aspects, and many stages make up power engineering's
complexity in China. Using the G1 method and the cloud model method, people assess
the power engineering construction quality management standardisation (CQMS) to
raise the bar for power engineering quality management and bring it into full
standardisation. The first step is to develop an assessment index system that considers
entity performance, management behaviour performance, and organisational
performance as it relates to the quality of power engineering construction. This method
is founded on systematic thought and practice in China (Yuan et al., 2022). Afterwards,
the evaluation process is put into action using the cloud model approach, and the
weights of each index are determined using the G1 method. To reflect the five levels of
construction quality management, the findings are categorised into five distinct
categories. Finally, the performance of the CQMS is discussed and evaluated using an
evolutionary multiterminal DC analysis assignment in China as an influential
representation. The acquired findings demonstrate that this practical assessment
approach can serve as an indicator for CQMS in Chinese construction engineering, and
they also reveal the amount and difference of CQMS. Faster construction, less resource
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consumption, and enhanced quality control are some of the advantages that
sophisticated techniques like prefabricated and precast concrete structures offer (Deng
et al., 2024). They are becoming more popular in China. Involving sustainable raw
materials and substantial heat “Portland cement” into concrete offers the promise of
sustainability advantages, as demonstrated in recent research in China. These materials
also have practical concerns and environmental benefits.

According to the discussion, involved researchers have developed the mentioned
hypothesis to examine the significant relationship among quality control and Chinese
construction engineering.

“Hoi: There is no significant relationship between Quality Control and Chinese
construction engineering.”

“Hi: There is a significant relationship between Quality Control and Chinese construction
engineering.”

Table 2. H1 ANOVA Test.

ANOVA
Sum
Sum of Squares df | Mean Square F Sig.
Between Groups 2,072,740.067 | 170 12,192,589 | 987.654 | .000
Within Groups 7.913.145 | 641 12.345
Total 2,080,653.212 | 811

This research supplies substantial results. The F value is 987.654, with a significant p-
value of around 0.000, determining statistical significance below the .05 alpha level. This
indicates that the “H;: There is a significant relationship between Quality Control and
Chinese construction engineering” is accepted, and the null hypothesis is rejected.

DISCUSSION

The results of this study provide more evidence that quality controlis significantly related
to the success of Chinese construction engineering projects. The data is validated and
made suitable for additional statistical testing according to the factor analysis results,
which have a KMO value of 0.874 and Bartlett's test significance of.000. Furthermore, the
null hypothesis was rejected due to the very significant effect demonstrated by the
ANOVA results, which had an F-value of 987.654 and a p-value of.000. This demonstrates
how importantitis to use quality control measures in China's construction projects. This
study corroborates existing research, demonstrating that quality control enhances
productivity, mitigates risk, and reduces long-term maintenance costs. Adding quality
control systems to BIM and Lean Construction makes the whole project more
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responsible, assists in maintaining prices down, and enables individuals to make more
profitable decisions. China's construction companies that have effective quality control
systems are more likely to reach or surpass their goals for security, ecological
sustainability, and consumer satisfaction. Another significant aspect is the congruence
of findings with China's continuous initiative for digitalised modification in the building
sector. The effect of analytics of big data, cloud computing, and BIM in improving quality
control shows that integrating technology is not only helpful but also necessary to solve
problems that keep coming up, such as wasting resources, having different standards,
and not being held accountable. The results show that quality controlis a link between
old building methods and new digital technologies, which helps companies stay
competitive in a world that is becoming more globalised. The research confirms that
thorough quality control is a vital factor for the success of building projects in China.
Improving quality control systems using digital tools and lean methods can lead to long-
term growth, higher production, and a stronger industry.

CONCLUSION

The current research study has aimed to analyse the influence of quality control on
Chinese building engineering, focussing on its linkages with BIM and lean construction.
The results show how important quality management is for making sure that
construction projects go smoothly and how it has helped China's construction industry
become more efficient, safe, and environmentally friendly over time. Businesses may be
able to make customers happier, lower risk, and get the most out of their money by using
quality control throughout the project lifecycle. The study also showed how important
digital transformation is for improving quality control. BIM, online computing, and
massive data sets are all instruments that help with accuracy, accountability, and
decision-making. They are in line with China's long-term goals for high-quality growth.
Quality control helps companies stay competitive in both the global and domestic
markets. It connects old ways of doing things with new ones. In the future, researchers
ought to try to build standardised quality control systems that make use of technological
advances in a wide variety of projects. To ensure that the transition to BIM and Lean
Principles is successful, construction businesses need to educate their employees to
ensure that they are conscious of quality and possess the necessary technical
capabilities. There is also the possibility that legislators may be of assistance by enacting
legislation and providing businesses with incentives that drive digitisation across all
industries while putting an emphasis on sustainability and excellence. In conclusion,
foreign studies that investigate China's building industry while contrasting it to the
construction industries of other leading economies should be of use to us in gaining an
understanding of global standards and principles. In conclusion, the strengthening of
quality control through the integration of digital technology and lean techniques should
position Chinese construction engineering for long-term resilience, greater
competitiveness, and sustainable growth.
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