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How can indigenous engineering design software forge the "Chinese
cornerstone” of digital infrastructure?

ZHU Ming'"?, XU Yifei?, ZHAO Fei"*", YUAN Haifeng', QIU Ruicheng', CHEN Jie'

1. Research and Development Center of Transport Industry of BIM Technology Application, Sichuan Communication Surveying &
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China
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Abstract China has achieved remarkable accomplishments in infrastructure construction, with its scale and speed ranking among the
world's foremost. However, behind this rapid development, engineering design software, the "nerve center" of digital engineering, has
long been dominated by foreign products, creating severe "bottleneck" risks due to external dependencies. The inclusion of the "Issue of
Indigenous Engineering Design Software in the Infrastructure Sector”" among the Top Ten Engineering and Technological Challenges for
2024 by the China Association for Science and Technology (CAST) underscores the extreme urgency of addressing this "Achilles' heel".
This paper first reviews how foreign software established market dominance in China through first—mover advantages during the
technological evolution from 2D drafting to 3D modeling. It then provides an in—depth analysis of the multidimensional risks arising
therefrom, including threats to national information security, constraints on key core technologies, and stifled industrial innovation
vitality. Building upon this, the paper systematically evaluates the profound "growth dilemmas" currently faced by domestic software in
achieving autonomy in key core technologies, fostering a collaborative innovation ecosystem, and adapting to the strategic demands of
"new quality productive forces". In response to this situation, this paper focuses on the core question of "How can indigenous engineering
design software forge the 'Chinese cornerstone' of digital infrastructure?", rejecting superficial, symptomatic remedies and instead
endeavoring to explore systemic breakthrough strategies for developing indigenous and controllable engineering design software. It
emphasizes that this is not merely a technological challenge but a critical strategic imperative concerning the consolidation of national
digital sovereignty, the cultivation of new industrial growth drivers, and the shaping of future national core competitiveness. The aim is to
stimulate profound reflection within the industry on how to construct an autonomous, secure, and efficient "Chinese cornerstone" for
digital engineering, and to foster consensus that drives proactive practical actions.

Keywords indigenous engineering design software; digital engineering; infrastructure; top ten engineering and technological

challenges; information security

www.kjdb.org 23


http://www.kjdb.org

	1 辉煌基建之下，是否存在“隐形命门”
	2 谁掌控数字工程“命脉”
	2.1 国外软件何以独占鳌头
	2.2 “命脉”旁落我们痛在何处

	3 自主软件突围之路，为何步履维艰
	3.1 难以逾越的核心技术鸿沟
	3.2 难以联通的产业生态孤岛
	3.3 亟待纠偏的市场环境失灵
	3.4 人才引擎动力供给不足

	4 如何铸就自主可控的“数字基石”？
	4.1 “换道超车”的中国机遇何在？
	4.2 科研与市场如何同频共振？
	4.3 自主生态如何聚沙成塔？
	4.4 人才如何源远流长？

	5 自主软件能否驱动“新基建”的未来？
	参考文献

