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Abstract: With the emergence of BIM technology,
the design concepts and methods of building structures
have also changed. For construction design work, it is
necessary to reasonably control the various elements
of building structure design and scientifically and
rationally design the building structure to facilitate on-
site construction. Based on this situation, the current
BIM technology plays an increasingly important role
in the process of building structure design and plays
an active role in promoting optimal building structure
design.
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1 Introduction

With the rapid development of China’s construction
industry, BIM technology is also rapidly developed
and applied in China. BIM technology brings new,
important and positive concepts to the building
structure design industry. Through the continuous
promotion and application of BIM technology, the
traditional two-dimensional plane building structure
design mode can no longer meet the needs of project
construction. Using the new design concept of BIM
technology, the three-dimensional design model has
entered the construction stage of the project, so that
the project has a more detailed database construction
level and a more detailed description of the building-
related information.

2 Architectural and structural design
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2.1 Three-dimensional effects

BIM technology is not a single technology, but a
collection of many new technologies and methods.
In BIM technology, 3D technology is an important
component. During the design process of a building
structure, 3D technology can be used to display the
structural model of the building in 3D, which the
designer can build with BIM technology. It can be
used to perform detailed follow-up observations
for each model unit, such as the building plumbing
system, water supply and drainage system . Also,
in the process of examining the 3D form model of
the building structure, detailed information about
specific structural units can be obtained and scientific
dispositions can be used to mitigate potential safety
risks and other potential problems. Structural
problems that arise in the actual model are likely to
occur during the actual process, so they can affect
the overall level of construction quality as well as
the social and economic benefits of the construction
project, and must therefore be addressed and carefully
resolved.

2.2 Promote uniformity in the design of building
structures

Thanks to the application of BIM technology, the
visual experience is improved not only by the use of
3D technology. In its application, BIM technology
can further contribute to the unification of a building’s
structural design by interrogating many structural
model units within the building structure in real time,
such as the exterior, light sources, material properties
and other elements. The role of BIM technology
in building design integration exists not only at the
design level of the building design drawings, but
also in the pre-processing calculation process of
the building structural model. BIM technology can
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calculate the data information of each structural unit
in the building structural design to show the actual
architectural effect and promote the realization of

integrated building design. A unified organizational
15

chart is shown in Figure
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Figure 1. Harmonized organizational chart

2.3 Promote harmonization of data and
information informatics

The advantage of BIM technology over the traditional
design mode is reflected in the information process-
ing capability. In order to support the development
of modern science and technology, BIM collects and
processes all engineering information in the design of
building structure, and quickly builds the data and in-
formation database of relevant structural units through
computer software to speed up the transmission and
processing of building engineering information. The
building structure itself is a large module composed
of multiple structural units, so all kinds of information
are closely related to the building design process. The
construction of an integrated database is very conve-
nient and can save the running time of building struc-
ture design. In practice, by implementing information
directional search, precise search and target search,
the accuracy of information in existing information
integration methods is effectively avoided, thus facil-
itating the effective development of building structure
design'®.

3 Application of BIM technology in

building structure design

3.1 Analysis of building structure function

The application of BIM technology can simplify and
optimize the numerous building structure performance
analysis tasks performed by relevant designers in the
traditional building structure design process, which
not only reduces the capital investment in project
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construction and design, but also effectively reduces
the economic efficiency improvement of the building
structure. The traditional design model has a great in-
fluence on the human factor, the workload is large and
complex, and the working condition of the relevant
personnel is very demanding.The application of BIM
technology can realize the analysis of the building
structure function by simply entering all the relevant
information into the BIM model, and at the same
time, effectively correct the building structure design
scheme is not enough to quickly optimize the structure
design scheme'. In the field of architectural design,
the company’s Revit software can simulate building
daylight analysis, building exterior and interior de-
sign; Insight software can use the advanced simula-
tion engine and building performance analysis data
integrated in Revit to design more energy-efficient
buildings. In the area of structural design, the compa-
ny’s Robot Structural Analysis software is based on
finite element theory and provides integrated, complex
nonlinear analysis and design that includes steel and
concrete structures.

3.2 Coordinating the structural design of
buildings

In order to completely guarantee the construction
quality of the construction project, BIM technology
is used to process and analyze the building structure
information in the application process, and the BIM
model information is timely and accurately transmit-
ted to the building structure designers through soft-
ware interaction. In the process of transmitting this
information, different building structures correspond
to different BIM technology models. Intermediate data
processing computer software can be used to process
the auxiliary data to ensure the accuracy and effective-
ness of the information transfer process. In addition,
in the process of coordinating the design of building
structures, attention must be paid to the scientific and
effective management of the database of BIM models
so that all building structure designers can identify and
receive information as quickly and efficiently as pos-
sible ¥, The effective transfer of information among
building structural designers can effectively improve
building efficiency by achieving perfect coordination
between structural functions and decorative works,
water supply and drainage works, and outdoor work.
Take Autodesk Software’s products as an example:
in the area of structural steel design, the company’s
Advance Steel software uses Revit two-way links to
collaborate on structural steel nodes, thereby increas-
ing design efficiency. In the field of structural build-
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ing design, Revit can use working sets according to
project complexity, volume rules, number of workers,
and project functions to collaborate on design, thereby
improving design efficiency.

3.3 Information Sharing of Building Structural
Models

Design tools based on BIM technology play an im-
portant role in the structural transformation of build-
ings. This software enables efficient model setting,
simulation analysis, rational calculations and fast
design generation. The interaction and storage of in-
formation plays an important role, BIM technology
can not only effectively integrate such building struc-
ture information, but also combine different building
modules of the same project in a short time, and the
central server function can fully integrate the internal
design, building structure design and electromechan-
ical design. It is like a huge database to be merged.
The organic combination of multi-unit modules al-
lows designers to access relevant information directly
through a network connection, thus effectively sup-
porting design work". The process is implemented as
follows: (1) A central file database is created using a
central server on a local area network (LAN) as a car-
rier. (2) Designers use their own BIM core modeling
software as a tool to build building information mod-
els by connecting to the central database. Each of the
different professional modules can use the central file
to effectively share information in the design of the
building structure with other professional designers.
As an example, the Revit software can export com-
mon data files in the following formats: DWG, DXF,
SAT, DWF, FBX, and IFC.

3.4 Anatomy of the construction site and building
structure

The overall construction quality of an excellent con-
struction project comes from a sound structural design
plan on the one hand and from the construction site
on the other. At the same time, the possibility of in-
terference from other factors at the construction site
is much greater than in structural design work, so it
is necessary to consider the environmental factors at
the construction site. BIM system integrates infor-
mation systems with geographic information in order
to build a model of the building project based on the
conditions at the construction site. At the same time,
designers can modify the site construction based on
relevant materials in order to effectively match the
structural design of the building with the site construc-
tion, thus improving the overall construction quality
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of the project. Autodesk Software, for example, uses
InfraWorks to simulate a model of a proposed build-
ing in existing natural conditions using GIS data, pro-
viding an outstandingly realistic visual experience and
communicating design intent. Navisworks software
is also used to integrate design and construction data
into a single model, resolving conflicts and issues pri-
or to construction, thus enabling effective integration
of site and design.

3.5 Application of Structural Modeling in Steel
Buildings

Steel structures are one of the most widely used struc-
tural forms in current construction projects and one
of the most promising for the future. In the process
of modeling steel structures using BIM technology,
the designers of building structures can easily access
information parameters such as reinforcement and
connections, especially to better control the number of
bolts commonly used in steel structures. At the same
time, there are various forms of connections in steel
structures "’ When determining a particular design
plan, the height of the beams must be considered to
ensure that the connecting components meet the rel-
evant design requirements ', Using BIM techniques,
designers can design connectors by modifying the rel-
evant parameters, which greatly improves efficiency.
Finland’s Tekla is a structural steel detailing software.
It creates a 3D model and then automatically gener-
ates structural steel detailing and various reports to
achieve a convenient view of the function. The soft-
ware can synchronize the output of the steel structure
components, parts and accessories (bolts, materials,
surface area of components) reports. It provides data
support for the subsequent steel structure deepening
design and parts procurement and processing.

4 Conclusion

In summary, the wide application of BIM technology
to construction projects can not only reduce project
costs, but also implement the concept of sustainable
development and improve building efficiency. How-
ever, at present, BIM technology still faces some
problems in the application, such as: model data can
only be one-way communication between different
companies’ software, the component database is small
and can not completely cover all products in the mar-
ket, etc. Through continuous accumulation of BIM
technology application experience, similar problems
can be gradually reduced. By accumulating experience
in the application of BIM technology and gradually
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reducing similar problems, BIM technology can play
a better role in the design of building structure, and re-
alize the optimization of building structure design and
the improvement of building quality.
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