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Abstract ; Railway subgrade design and construction is an important part of railway infrastructure construction,
which plays an important role in ensuring the safety and efficiency of railway operations. However, there are a se-
ries of problems and challenges, such as low design efficiency, difficult construction quality monitoring, poor de-
sign and construction coordination, which cannot adapt to the needs of efficient, accurate and sustainable railway
subgrade construction. The rapid development of BIM technology, as a new design and management tool, has be-
come an important auxiliary technology for modernized railway subgrade design and construction, which brings
great opportunities and challenges for the railway subgrade. This paper studies the application status of railway
subgrade design and construction based on BIM technology and discusses the challenges and development trends.
It found that BIM technology in railway subgrade design and construction has the advantages of improving design
accuracy, reducing errors and conflicts, and optimizing construction management. However, there are a lot of

challenges in technology, organization and management, and legal aspects. In the future, BIM technology in rail-
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way subgrade design and construction will develop in the direction of intelligence, collaboration and digitalization.
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(a) Subgrade farmly elements  (b) Subgrade assembly model

(¢) Subgrade drainage model (d) Subgrade subgrade model
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Fig.1 BIM model of railway subgrade
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Tab.1 Introduction of railway subgrade BIM modeling software and its functions

Number Software

Main function

1 Autodesk Revit

Revit allows users to create a variety of railway subgrade family models and improve effi-

ciency through parametric modeling.

2 Autodesk Civil 3D

Civil 3D provides a rich set of tools for creating and modifying terrain, designing cross sec-

tions and longitudinal sections, etc.

3 Autodesk InfraWorks

InfraWorks provides comprehensive terrain modeling and design tools, including route de-

sign, terrain analysis, and track geometry design.

4 OpenRail Designer

5 CATIA

It can be integrated with terrain data to ensure the design accuracy of railway subgrade line
and provides a range of subgrade modeling tools.

It can establish a template library of railway subgrade cross—section and subsidiary struc-

tures, and realize knowledge reuse and model update.

6 Bentley Rail Track

Bentley provides comprehensive railway subgrade design tools, including terrain modeling,
longitudinal section and cross section design.
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Fig.2 Collaborative design and conflict checking of interfaces between roadbed specialties
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Fig.3 Digital construction of subgrade based on BIM technology
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