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Abstract:

Engineering management is the key to the successful
implementation of projects, but it has always faced
problems such as low efficiency and limited intelligence
level. The rise of generative artificial intelligence has
brought new opportunities for the development of
the industry. The main goal of this study is to deeply
explore the application test methods and impact of
generative artificial intelligence in the field of engineering
management, and explore the feasibility of applying
generative artificial intelligence in the field of engineering
management to optimize the planning, execution,
monitoring and summary process of engineering projects.
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1. Introduction

In the context of globalization and digitalization,
engineering management, as a core area of interdis-
ciplinary integration and practice, is facing unprece-
dented complexity and challenges. From super-large
infrastructure projects to multinational collaborative
scientific and technological innovation projects, tra-
ditional management methods show efficiency bottle-
necks and insufficient intelligence when dealing with
dynamic environments and complex tasks. How to
improve the accuracy and efficiency of engineering
management has become a key issue that needs to be
solved in academia and practice.

In recent years, the rise of generative artificial intel-
ligence (Generative Al) has provided a cutting-edge
solution to this problem. As an important branch of
artificial intelligence technology, generative artificial
intelligence is centered on large language models
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(LLMs) and has the ability to understand, generate,
and analyze complex text information from massive
data. Its significant application results in many fields,
such as medical diagnosis, intelligent education, and
decision support, highlight its potential in cognitive
automation. Especially in the information-intensive
field of engineering management, the introduction of
generative artificial intelligence may bring about a
paradigm shift, not only providing strong intelligent
support for project planning, resource allocation,
and risk control, but also significantly improving
overall management efficiency and team collabora-
tion through the deep integration of automation and
knowledge-driven.

Unlike other fields, the complexity of engineering
management is reflected in the real-time analysis
of dynamic variables, the coordinated promotion of
multi-level decision-making, and the deep integration



of interdisciplinary knowledge. When facing these chal-
lenges, traditional technical frameworks are often unable
to cope with them due to data silos, insufficient analytical
capabilities, and slow response speed. The intervention of
generative artificial intelligence technology can fill this
gap in the following ways: first, with natural language
processing as the core, realize the automation of document
generation, communication optimization and knowledge
sharing; second, through risk prediction and situation
modeling capabilities, provide dynamic support for deci-
sion-making in complex environments; third, combine the
knowledge graph of specific engineering fields to custom-
ize and optimize management tools, thereby significantly
improving data utilization and practice conversion rate.
At present, the research on generative artificial intelli-
gence in the field of engineering management is still in its
early stages, and there is still a lot of room for exploration
in the verification of relevant application scenarios, the
development of methodology and the in-depth exploration
of technical potential. This study aims to promote the in-
depth application of generative artificial intelligence in
engineering management and proposes a multi-dimen-
sional practical testing framework, including but not lim-
ited to project planning, risk assessment, communication
record analysis and decision support. By proposing the
integration of mainstream large language models such
as ChatGPT and ERNIE-Bot, as well as Llamalndex and
FAISS similarity search technology, an intelligent solu-
tion based on Prompt Engineering and local knowledge
base is constructed. This study proposes a comprehensive
evaluation method combining quantitative and qualitative
methods to systematically verify the feasibility and effec-
tiveness of generative artificial intelligence in actual engi-
neering management scenarios.

The innovation of this study lies in: on the one hand, it
proposes to build a full-chain application testing frame-
work based on generative artificial intelligence for the
field of engineering management; on the other hand, it
proposes a customized technical path that combines se-
mantic retrieval and domain knowledge, providing a new
perspective and technical tools for solving the pain points
in the field of engineering management. This study ex-
pands the theoretical boundaries of the engineering man-
agement application of generative artificial intelligence
and provides a practical method for promoting the intelli-
gent and innovative development of the industry.

2. Overview of research status

With the rapid development of artificial intelligence
technology, generative artificial intelligence (GAI) is
gradually becoming an important force in promoting in-
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novation and change in engineering management. In the
international academic community and industry, GAI has
been widely explored for its potential in core areas such as
project planning, risk assessment, and resource optimiza-
tion. Combined with Large Language Models (LLMs) and
Natural Language Processing (NLP), the application of
GAI in engineering management not only accelerates the
intelligent transformation of traditional processes, but also
provides new methods for the optimization of complex
decisions. technical path.

2.1 Cross-field breakthroughs in generative ar-
tificial intelligence

The breakthroughs made by generative artificial intelli-
gence in recent years have shown its disruptive potential
in many fields. In the medical field, GAI is used for auxil-
iary diagnosis, medical image generation and personalized
treatment plan design, significantly improving medical ef-
ficiency and patient experience™. In the field of education,
it promotes the precision of education by automatically
generating personalized learning content and intelligent
assessment tools™. In the financial industry, GAI com-
bines deep learning and knowledge graphs for real-time fi-
nancial risk prediction and asset allocation optimization®.
Although research in the above fields has made significant
progress, the potential value of GAI in the field of engi-
neering management has not yet been fully explored.

2.2 The role of GAI in the trend of intelligent
engineering management

Engineering management is an interdisciplinary field that
integrates technology and management. Its complexity
is mainly reflected in the dynamic project environment,
multi-disciplinary team collaboration and massive data
processing requirements. In recent years, intelligent trans-
formation has become the main development direction of
engineering management. Existing research focuses on the
application of machine learning and traditional data analy-
sis methods, such as construction progress prediction, en-
gineering quality control'”, and cost optimization. These
methods mostly rely on fixed patterns and structured data,
and are difficult to handle unstructured data (such as com-
munication records, contract texts) and multi-dimensional
dynamic information in projects.

Generative artificial intelligence, especially large language
models, is filling this gap with its unique advantages in
natural language processing and semantic understanding.
GAI’s core capabilities include knowledge generation, se-
mantic reasoning for complex problems, and human-com-
puter natural language interaction. These characteristics
provide new ideas for the intelligent development of
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engineering management, especially showing significant
potential in areas such as document generation, project
communication analysis, and dynamic risk assessment.

2.3 International research progress and domes-
tic technology layout

Internationally, GAI research in engineering management
has made initial progress. Johnston optimized the writ-
ing efficiency of project reports and schedules through
the automated text generation function of LLMs. Smith
and Brown™ applied generative artificial intelligence to
dynamic risk assessment, using real-time data to gen-
erate risk response strategy models, which significantly
improved the accuracy and flexibility of project manage-
ment. The application of GAN (Generative Adversarial
Networks) model further broadens the technical bound-
aries of engineering management. For example, GAN as-
sists in optimizing project planning by generating virtual
engineering design plans'®.

The research and application of generative artificial in-
telligence in China has also shown rapid development.
Baidu’s “Wen Xin Yi Yan”, Huawei’s “Pangu Model”,
Tencent’s “Hunyuan Model” and Alibaba’s “Tongyi Mod-
el” have all been exploratory applications in the field of
engineering management. Taking “Wen Xin Yi Yan” as an
example, the application of its knowledge enhancement
model in the construction of project knowledge base and
semantic retrieval has effectively improved engineering
data processing capabilities. Huawei’s “Pangu” large
model has outstanding performance in multi-modal data
processing, providing support for real-time monitoring
and decision-making at the engineering site.

2.4 Current research deficiencies and future
trends

The application of generative artificial intelligence in en-
gineering management still faces key challenges, among
which the reliability and interpretability of generated con-
tent are key issues. Engineering management highly relies
on accurate decision-making, which puts forward higher
requirements for generative artificial intelligence. Existing
models may still produce factual errors or lack of explana-
tion of content during the generation process, which limits
their effective application in actual scenarios.

The large language model mainly targets general fields
as its training target. Its knowledge coverage and reason-
ing capabilities in the field of engineering management
have not yet fully met professional needs, and the domain
adaptability of the model needs to be further enhanced.
Engineering management often involves complex dy-
namic scenarios, which challenges the real-time response

capabilities of generative artificial intelligence. Existing
technologies still have bottlenecks in computing efficiency
and dynamic adaptation capabilities, making it difficult to
fully meet actual needs.

Engineering management data is highly sensitive, which
places higher requirements on data privacy protection.
The application of generative artificial intelligence must
be carried out on the premise of ensuring data security.
This is not only the core issue of technology development,
but also the basic guarantee for its promotion in the indus-
try.

Future research should focus on the deep embedding of
domain knowledge and optimize semantic understand-
ing and reasoning capabilities by combining knowledge
graphs and large language models. Cross-modal data pro-
cessing technology also needs to be further explored to
adapt to multi-dimensional application scenarios in engi-
neering management. At the same time, a scientific effec-
tiveness evaluation framework is established to evaluate
the accuracy, reliability and application value of the gen-
erated content through a systematic method. Research on
privacy protection and technology ethics also needs to be
further strengthened to lay a solid foundation for the com-
prehensive application of generative artificial intelligence
in the field of engineering management and promote the
industry to move in a more efficient and intelligent direc-
tion.

3. Research significance

Engineering management is an important pillar of mod-
ernization construction and economic development. Its
core is to ensure that engineering projects can be com-
pleted with high quality within the established time and
budget through scientific methods, systematic technology
and the optimal allocation of resources. As the scale and
complexity of engineering projects continue to increase,
the traditional management model faces many bottlenecks
such as low efficiency and insufficient intelligence. These
problems directly affect the controllability and efficiency
of the project, and restrict the further improvement of en-
gineering management theory and practice. Against this
background, the rapid rise of generative artificial intelli-
gence provides a new intelligent solution for the field of
engineering management.

Generative artificial intelligence is based on deep learning
technology and has powerful language generation, knowl-
edge integration and autonomous learning capabilities
through training on large-scale data. In terms of document
management, document processing in traditional engi-
neering projects relies on manual writing and proofread-
ing, which is not only inefficient but also prone to uneven



quality due to subjective factors. Generative artificial
intelligence can generate engineering reports, technical
solutions and project documents in a fast and high-qual-
ity way, realize automatic generation and consistency
optimization of content, significantly reduce document
processing costs, and improve management efficiency.
In multilingual team collaboration, generative artificial
intelligence has real-time translation and context under-
standing capabilities, which can solve cross-language
communication barriers and improve the collaborative
effectiveness of global projects.

In the field of risk management, potential risks in engi-
neering projects are complex and diverse. Traditional risk
identification and prediction methods rely on expert expe-
rience and static models, which have problems of insuffi-
cient accuracy and timeliness lag. By integrating historical
data and real-time information, generative artificial intel-
ligence can dynamically identify risk points and generate
predictive analysis reports, providing an intelligent risk
warning mechanism for projects. Its powerful reasoning
and simulation capabilities can support the generation of
complex risk scenarios and comparison of multiple op-
tions, significantly enhance the project’s ability to resist
risks, and improve the scientificity and efficiency of emer-
gency decision-making.

At the knowledge management level, the traditional engi-
neering knowledge management system is still insufficient
in knowledge mining, sharing and real-time updating,
and it is difficult to meet the needs of complex engi-
neering projects for efficient knowledge acquisition and
application. Generative artificial intelligence can build a
real-time updated intelligent knowledge base through the
mining and analysis of massive data, providing accurate
knowledge recommendations and scenario-based appli-
cation support. Its personalized response capabilities can
customize solutions for specific projects or fields, thereby
achieving all-round optimization of engineering knowl-
edge management.

The theoretical significance of this study is to expand the
research scope of generative artificial intelligence, deepen
its application exploration in the field of engineering man-
agement, and provide new perspectives and methods for
intelligent management theory. At the practical level, this
research aims to design a generative artificial intelligence
application framework for engineering management,
proposes to verify its role in project efficiency improve-
ment, risk control optimization and resource management
improvement through practice, and provides an imple-
mentable technical path for the industry. At the social
level, the introduction of generative artificial intelligence
is expected to improve the overall benefits of engineering
projects, promote the digital transformation of the in-
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dustry, reduce resource waste and human errors, thereby
contributing to sustainable economic development and
technological progress.

4. Application test methods

Building a high-quality local knowledge base is an im-
portant basis for evaluating the effectiveness of generative
artificial intelligence in the field of engineering manage-
ment. The content of the knowledge base covers various
documents such as project plan templates, construction
specifications, risk assessment reports, meeting minutes
and industry standards. All documents are transformed
into searchable index data after vectorization, and ad-
vanced knowledge indexing tools such as Llamalndex
are used to establish an efficient index structure. In order
to achieve fast retrieval and efficient matching, FAISS
technology is introduced to locate relevant information
resources. The knowledge base adopts a dynamic update
mechanism to expand content and maintain the latest
status. New engineering management cases and industry
standards are vectorized through automated processing
processes and integrated into the existing index system to
ensure that the knowledge invoked by generative artificial
intelligence remains at the cutting edge.

In order to improve the applicability of generative artifi-
cial intelligence in the field of engineering management,
this study designed a series of standardized templates
through Prompt Engineering technology, combining
specific task requirements and knowledge base content,
covering project plan generation, construction progress
reports, risk assessment and resource allocation Optimi-
zation and other scenarios. Prompt template design pays
special attention to the accurate expression of user needs
and the efficient integration of knowledge base informa-
tion. When generating a project plan, the template extracts
relevant case and template information, and generates
high-quality input based on schedule requirements, re-
source allocation and other needs to ensure that the output
documents are professional and practical.

ChatGPT (such as GPT-4) and ERNIE-Bot were selected
for comparative analysis. Through deep integration with
the local knowledge base, the understanding and response
efficiency of issues in the field of engineering manage-
ment were improved. The model call combines the knowl-
edge base retrieval results and pre-training capabilities to
conduct in-depth analysis of the accuracy, consistency,
completeness and differences in language expression of
the content for task scenarios such as document genera-
tion, risk assessment and decision support.

The quantitative evaluation examines the accuracy, con-
sistency, completeness and language quality of the gener-
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ated content through a multi-dimensional scoring system.
Experts in the field of engineering management were
invited to use the Likert scale to score, count the scoring
data, and conduct mean comparison and variance analysis
to quantify the performance of the two models in different
tasks. Qualitative evaluation uses interviews and question-
naires to collect professional feedback from experts on
the generated content, analyze applicability and potential
room for improvement, and provide guidance for subse-
quent optimization.

The experimental process combines real project cases
and virtual task scenarios. On the one hand, it verifies
the application effect of generative artificial intelligence
in actual scenarios, and on the other hand, it explores the
performance boundaries and improvement directions of
the model. After the test, the Prompt template, knowledge
base content and model call configuration are optimized
through error analysis and feedback, and iterative testing
is carried out to ensure that the results are rigorous and
reliable.

The research is conducted on an integrated testing plat-
form, which integrates data preprocessing and vectoriza-
tion processing, model interactive interface, automated
prompt generation tools and result analysis modules. The
test results were analyzed from two dimensions: academic
value and practical value, focusing on summarizing the
contribution of generative artificial intelligence in the
field of engineering management, evaluating its applica-
tion effects in document generation, risk assessment and
decision support, and proposing a framework suitable for
industry practice. and suggestions to provide a basis for
promoting the intelligent development of the industry.

5. Impact

The application of generative artificial intelligence is re-
shaping the traditional model of engineering management,
and its impact penetrates into multiple levels such as work
efficiency, risk management, knowledge utilization and
resource optimization.

Generative artificial intelligence significantly reduces
human errors by automatically generating key docu-
ments such as project plans and risk assessment reports,
ensuring content consistency while increasing the speed
of document processing. Its multi-language processing
capabilities also make international team collaboration
smoother, optimize information transmission in cross-cul-
tural communication, and improve efficiency and quality.
Risk management has also ushered in new possibilities.
The past model that relied on experience and limited data
has gradually been replaced by intelligent analysis based
on big data and machine learning. The model can moni-

tor engineering data in real time, identify potential risks
in advance, and provide scientific response suggestions.
By simulating complex scenarios, artificial intelligence
provides managers with a more reliable basis for deci-
sion-making and helps reduce the impact of uncertainty
on projects.

In engineering projects, massive technical documents and
data are often difficult to use efficiently. Generative arti-
ficial intelligence can quickly analyze and extract key in-
formation, helping the team find solutions in a short time.
This dynamic knowledge application not only improves
the team’s responsiveness, but also promotes the sharing
and accumulation of knowledge, and the efficiency of
knowledge management will be significantly improved.
By analyzing historical data and real-time information,
generative artificial intelligence models optimize resource
allocation and construction processes, reduce waste, and
reduce project costs. This intelligent resource manage-
ment method provides higher economic benefits and better
controllability for engineering projects.

Generative artificial intelligence places new demands on
managers. The traditional experience-based management
model needs to transform into data-driven decision-mak-
ing, and project managers need to have stronger technical
understanding and data analysis capabilities. Issues of
model interpretability and application adaptability also
need to be addressed, which poses new challenges to tech-
nology development and industry practice.

From a larger perspective, this technology promotes the
digital and intelligent transformation of engineering man-
agement. Generative artificial intelligence enhances team
collaboration capabilities, provides technical support for
the execution of complex projects, and also promotes the
further development of engineering management theory
and practice. The paradigm shift brought about by tech-
nology is not just a simple improvement in efficiency, but
a reshaping of the way the entire industry operates. Gener-
ative artificial intelligence has brought profound influence
to the field of engineering management, expanded the
boundaries of management, and pointed out the direction
for future research and practice. As technology continues
to advance, its potential in engineering management will
continue to be tapped, injecting new impetus into the de-
velopment of the industry.

6. Conclusion

The rapid development of generative artificial intelligence
is injecting unprecedented innovative power into the field
of engineering management. Through its powerful natural
language processing, risk prediction and knowledge inte-
gration capabilities, generative artificial intelligence has



shown broad application prospects in improving project
management efficiency, optimizing resource allocation
and enhancing risk control. Although it still faces chal-
lenges such as insufficient domain adaptability and low
reliability of generated content, its potential in the intelli-
gent transformation of engineering management cannot be
ignored. This study proposes an application testing meth-
od for engineering management scenarios, and through
the combination of theory and practice, verifies the role of
generative artificial intelligence in promoting the industry.
In the future, with the continuous improvement of tech-
nology and the deep embedding of domain knowledge,
generative artificial intelligence is expected to play a more
important role in complex engineering projects. By pro-
moting the transformation of management paradigms, it
can not only provide more scientific and intelligent solu-
tions for engineering management, but also further assist
the sustainable development and digital transformation of
the industry. As a revolutionary technology, generative ar-
tificial intelligence will surely write a more brilliant chap-
ter in the innovation process of engineering management
theory and practice.
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