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Figure 1  Group photo of the main technical personnel at the
opening ceremony of the Beijing—Zhangjiakou Railway (From the
left in the front row, they are: Zhai Zhaolin, Chen Xilin, Zhan
Tianyou, Yan Deqing, and Yu Renfeng) [©
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The Peking-Kalgan, or Ching-Chang, Railway that
is being now built is entirely in the hands of Chinese,
there being not a single foreigner connected in any way
with the construction from its very conception. The
work is under the superintendence of Taotai Chan Tien-
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London, a returned American student, who graduated
from the Shefield Scientific Department of Yale
University, U. S. A., in 1881 where he obtained his
degree of Bachelor of Philosophy. A portion of the
Ching-Chang Railway is to be tunnelled a distance of
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nearly a hundred feet at the Pata Pass, or Pataling, near
the Great Wall. When completed the new line will have
cost the Chinese something about seven and a-half
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Figure 2 Schematic diagram of route selection for the Fengtai
Shacheng section of the Beijing—Zhangjiakou Railway!'*!
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Abstract: Engineering is a product of the interaction between humans and nature, and engineers play a leading role in the
implementation of engineering. The engineers spirit is a meaningful research goal,and it is reflected in the construction process
and also in the communication between engineers. By studying the history of engineering, we can summarize the spirit of
engineers. The Beijing—Zhangjiakou Railway is an important railway in the history of Chinese railways. This article explores
the engineers spirit by examining the work of engineers in the history of the Beijing—Zhangjiakou Railway. Based on letters,
diaries, and research results, classify and discuss them, and summarize several characteristics of engineers spirit. Provide
reference for future research. Through research, the paper believes that in the process of the Beijing—Zhangjiakou Railway, the
engineering team represented by Zhan Tianyou demonstrated the spirit of engineers in the engineering practice process, which
includes the following points: (1) The patriotic spirit: The Beijing—Zhangjiakou Railway was built in the late Qing Dynasty.
Zhan Tianyou was not afraid of difficulties, overcame difficulties, and considered the country. His patriotism is reflected in his
letters to friends. Take pride in the work you are engaged in. (2) The spirit of striving for excellence: In the construction of the
Beijing—Zhangjiakou Railway project, engineers such as Zhan Tianyou were very precise in budget estimation and constantly
improving in technology, reflecting the rigorous spirit of the engineers. By selecting railway routes, excavating the Badaling
Tunnel, conducting multiple surveys, and selecting the optimal route, zero deviation was achieved in the project. (3) Team spirit:
In the Beijing—Zhangjiakou Railway project, the team was composed of the most outstanding engineers from China at that
time, actively participating in the construction of the project. Each engineer has clear division of labor, clear responsibilities, and
teamwork, becoming one of the first railway engineers in China. (4) Pragmatic spirit: Engineers do not blindly pursue advanced
production tools, but make choices based on the actual situation of workers. In engineering, use explosives with higher safety to
avoid accidents. Zhan Tianyou cautiously adopts a "Z" shaped route and adds tunnels according to local conditions. (5)
Reflection spirit: As a decision-maker in the project, Zhan Tianyou was well aware that taking the Qinglongqiao as the route for
the Beijing—Zhangjiakou Railway was not the best solution from an engineering perspective. The spirit of engineers is a whole.
Engineers have their unique qualities, especially their practicality and sociality. The spirit of engineers keeps pace with the times,
but its eternal connotation will not change. Extracting the spirit of engineers from the history of engineering can not only
explore the historical context of the spirit of engineers, but also provide reference content for the spirit of engineers.

Keywords: engineer spirit; history of engineering; Beijing—Zhangjiakou Railway; Zhan Tianyou



