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Abstract. Major infrastructure projects (MIP) are of great importance to the global economic and social
development. Major infrastructure projects such as large bridges, urban high-speed railways and highways
are characterized by large scale, advanced technology and complex processes. This requires the efficient use
of major engineering techniques, so that MIP can be successfully implemented. In addition, there is a need to
reduce environmental pollution and save resources and energy to achieve sustainable high-performance
construction goals. This paper mainly conducts related research on the integration and synergy relationship
of MIP technology. In order to obtain a good MIP technology effect, it is necessary for each participating
stakeholder to strengthen their own synergy relationship.

Introduction

Major engineering technologies need to be highly integrated and involve a large number of stakeholders.
MIP technology integration synergy relationship formation mechanism refers to the way of integrating
collaborative operations around MIP technology activities''). Therefore, in the process of integrating MIP
technology, it is necessary to meet the condition of coordination. By integrating the model of collaborative
interaction, it can effectively address the requirements of MIP technology integration and participation in
many stakeholders, and promote the further development of major engineering technologies. Therefore, the
integration of synergistic major engineering integration model can promote the development of this major
project in the direction of high efficiency, energy saving and environmental protection. This has very
importar[lzt] practical significance for the further development of the global major engineering construction
industry.

MIP technology integration features

The integration of MIP technology needs to be completed in cooperation with various stakeholders through
major projects, and the integration of various stakeholders will constitute MIP technology. Major project
construction activities involve multiple production links such as design, construction and maintenance. It has
the characteristics of large investment scale, long construction period, many parties involved in interest, and
a wide range of specialties. These characteristics have led to a surge in the number of MIP technical tasks
and participating organizations, and the components are complex and variable®®. The integration of MIP
technology and its relationships constitute a complex system. The system consists of multiple components or
elements, each of which produces characteristics of a particular functional system through interactions and
interdependent relationships'™®.

Factor complexity. The construction of major projects involves a number of tasks and sub-tasks, and
there is an interdependence between tasks. The high dependence of major engineering tasks". This leads to
the collaboration and cooperation of each link in the process of technology integration. The high degree of
dependence of the integration task will inevitably lead to the complexity of the relationship between the
participating stakeholders, as shown in Fig 1.
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Figure 1. The relationship between the participating stakeholders

MIP technology integrates system elements with complex interactions such as resource exchange,
knowledge sharing, technology transfer and information transfer'®. This affects the quality and speed of the
flow, which affects the integration behavior of the system. The more complex the system components are, the
more frequently information, energy, and material exchanges occur. Thus, the knowledge flow, resource flow,
and information flow formed by the mutual relationship between elements are more complicated.

Functional specificity. The requirements of MIP technology are taken as the overall input of major
engineering systems, and the mechanical equipment and materials, technology, capital, information and
human resources required for technical integration activities are specific inputs. After a series of information
transfer, task execution, resource integration, process processing, and finally, it outputs integrated products
that meet the requirements. This process embodies the MIP technology integration system as a whole, and
finally achieves the overall goal of MIP technology through a series of functions!”.

The integration of complex interests

The major engineering team is a non-independent economy with the goal of completing major projects and
the formation of a coalition of independent participants with different tasks. Since the participating parties
are independent organizations, they have their own interests and expected benefits in the MIP construction
process. They are just a consortium formed for the temporary construction of the MIP. It has the
characteristics of one-time, temporary and many stakeholders. This has led to more frequent, dynamic and
complex cross-organizational cooperation activities for building MIPs. Its characteristics mainly occur in the
three stages of MIP pre-determination, design and construction. The integration interests of different stages
of MIP are different, and the importance of different stakeholders in different stages is different, as shown in
Fig 2.

Figure 2. The integration interests of different stages of MIP are different

It describes the dynamic evolution of the role of technology integration stakeholders at different stages of
a major project. In the design and construction phases of the MIP, the design unit and the construction unit
act as the core stakeholders of the integration™. Then, the chief architect or engineer and the general
contractor work together as system integrators. This has resulted in two major system integrators for major
projects, dispersed throughout the design and construction phases. In the major engineering design phase, the
design unit formulates an integrated design plan to achieve the technical goals, and clarifies the technical
integration content and technical indicators. At this stage, the design organization organizes relevant
technical research to ensure that the design plan is consistent with the technical integration goal. At the same
time, the technology integration content is adjusted according to the changes in MIP requirements. This
approach combines resources and reduces conflicts between stakeholders. In the construction phase, the
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general contractor integrates the technologies of all parties and integrates the work related to technology
integration into the general contracting scope. There are levels and transitions between the integrated
stakeholders. The design unit and the construction unit work independently and cooperate with each other.
On the whole, they are relatively independent from each other, but they are closely related in the specific
engineering stage'.

The MIP technology integration system is coordinated and interacted by Systems Integrators,
subcontractors, suppliers, research institutions, governments, and users. Different stakeholders play different
roles and have obvious boundaries. The connection medium of the stakeholders is also different. Any change
in one stakeholder or subsystem will affect the entire system. The MIP technology integration system is a
combination of multiple interconnected subsystems. Subsystems are diverse and interrelated in complexity.
Its overall performance cannot be equated with a simple sum of individual subsystems.

Ways to integrate collaborative interaction with MIP technology

Interested parties actively participating. The technical integration of major projects also has great
differences at various stages. This also requires creating a MIP organizational environment with a good
integration atmosphere and building a long-term strategic partnership with MIP stakeholders. This will
promote more participation of stakeholders in the technical integration of this major project. Because the
technical integration of major projects has a large number of participating stakeholders, it also requires the
existence of an integrated leading organization, and on this basis to build a suitable relationship model. Then,
based on the effective integration of all parties' resources, it realizes the synergy between organizational
integration and technology integration.

Reasonable choice of partners. In order to achieve integrated and collaborative cooperation, it is
necessary to make reasonable choices for partners. Moreover, it needs to fully consider the market
competitiveness of partners, the experience of cooperation and integration, and the willingness of leadership
to integrate. This kind of non-contractual relationship can guarantee the stability and continuity of
cooperation between the major projects involved in the stakeholders!'”. After building a system relationship
with a partner, it also requires proper relationship management. Through scientific and rational organization
and management, it can effectively reduce the risks and conflicts that may exist in the integration process,
and further strengthen the resource sharing and information communication capabilities among the various
participants. It can be said that through a reasonable organizational relationship management model, it can
more effectively integrate various knowledge resources and ensure the stability of resource flows between
organizations.

Integrating Internet resources. In recent years, the global Internet technology has been developed to a
certain extent, and it has been widely used in major projects. The main components of MIP technology
include construction units, general contractors, design consulting units, and research institutions. It is
dependent on major projects, but is independent of a construction activity of MIP. In the process of
integration and construction, it needs to take the needs of major projects as their own guidance. Moreover, it
aims to achieve a good MIP technology effect by integrating technology. With the help of Internet
technology governance and maintenance, it can also promote open communication and collaboration across
organizations. It is also an effective way to achieve collaborative integration of MIP technology.

Synergistic research on MIP technology integration

Evolutionary path of collaborative integration. If the various stakeholders cannot complete the
corresponding integration work separately, it is necessary to carry out the technical integration of major
projects through the mode of mutual cooperation. In order to achieve a synergistic effect of good technology
integration, it is necessary to carry out research work on integrating synergies from multiple aspects.
Moreover, it needs to sort out the cluster collaborative integration, and then summarize the evolutionary path
of collaborative integration, as shown below.
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Figure 3 Analysis of the evolutionary approach of collaborative integration

Integrating the synergy dimension of stakeholders. With the continuous development of open
integration, the technical integration of major projects needs to be completed by different disciplines,
different levels and different types of organizations. This also requires a focused study of the
multidimensional interests of the various stakeholders involved. In the integration system, the synergy
mechanism between the various stakeholders involved needs to have a positive impact on the integration.
Moreover, it needs to take the difference between various stakeholders and the dynamic balance of synergy
as the core part.

It can be divided into two aspects, horizontal and vertical. Among them, horizontal collaborative
integration refers to the coordination among various stakeholders among organizations, and needs to study
the operational mechanism and performance model. Vertical collaborative integration refers to the synergy
between various stakeholders in the supply chain. It mainly needs to study and analyze the collaborative
integration model, integration ability and various influencing factors of various participating stakeholders.

Conclusion

In order to ensure the smooth implementation of the project, all stakeholders of major projects must
continuously integrate and optimize related technologies, and thereby improve economic and social benefits.
In order to obtain a good MIP technology effect, it is necessary for each participating stakeholder to
strengthen their own synergy relationship. In addition, this requires technology integration to enable the full
play of the role of the various parties, and to enhance the technical integration of the entire major project,
thereby escorting the healthy and orderly development of major infrastructure projects.
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