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Key Technologies and Application of Intelligent
Precast Girder Yard for Highway Box Girders

LIANG Chao, MAO Jiangming, LAl Shiguang, DING Shihong, FU Lihong
( China Railway Fourth Engineering Group Co., Lid., Hefei, Anhui 230000, China)

Abstract: Addressing issues such as the unreasonable layout of traditional girder yards, process
dependence on manual labor, and lagging data management, an intelligent development path centered on
digital drive, process optimization, and green intensification is proposed. By constructing a “four-line
and three-zone” spatial layout, the core equipment such as automated steel skeleton production lines,
fully automatic hydraulic formwork system, intelligent pouring, curing, tensioning, and grouting are
integrated, and combining with intelligent manufacturing execution system to achieve digital control
throughout the entire process. Practice shows that the intelligent girder yard significantly improves
production efficiency and product quality, with a 51% reduction in overall labor in the girder yard, a

33% reduction in the production cycle of a single beam, and a reduction of about 50% in energy

consumption for curing.
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Fig.1 Layout of smart precast girder yard
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Fig.2 Layout of reinforcement cage automated

production line
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Fig.3 Equipment of bottom-web reinforcement

cage automated production line
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Table 1 Productivity for reinforcement cage

automated production line
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Fig.4 Structure of hydraulic outer formwork
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Fig.5 Demoulding for integral hydraulic inner formwork
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Fig. 6 Self-propelled traveling bottom formwork segment
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Fig.7 Structure of variable end formwork
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Fig.8 Concrete pouring system
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Fig.9 Smart curing system
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Fig. 10 Self-propelled smart tensioning robot
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Fig. 13 Management structure of the smart

manufacturing execution system
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Fig. 14 Digital twin of reinforcement cage

automated production line
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