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KEY INTELLIGENT TEMPERATURE
CONTROL TECHNOLOGIES FOR CRACKING
PREVENTION OF BULK CONCRETE
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] It proposed the intelligent temperature control mode
architecture, and achieved the depth sensing and perceiving
comprehensive interconnection,real—-time analysis and
intelligent control of all factors of temperature control in the
whole processof engineering construction; built nine key
models for intelligent temperature control, such as ideal
temperature process, concrete temperature forecast and
water flow forecast, and realized the real-time calculation
of various types of temperature control parameters and
temperature stress; developed ten intelligent temperature
control outfits adaptive to the harsh construction environment,
including portable temperature acquisition equipment, water—

; . s air two—phase flow spraying equipment, high—precision
‘{,.,,,',:',',f:’,;'::,,,“ - digital measurement and control unit, reversing device, etc.;
' : developed intelligent temperature control software kits for
cracking prevention of bulk concrete, and achieved automatic
acquisition and high—efficient management of temperature
control information, advanced warning of cracking risks and

decision intervention in temperature control construction.

[ Influence ]

Targeting the dam cracking problem worldwide, the research group has developed intelligent temperature
control model kits, software systems and hardware equipment for concrete dams within 16 years, so as to
achieve refined intelligent regulation of all factors—mixing, placing area, water cooling and heat preservation -
of concrete dams in the full links and whole process. Currently, the technology has been successfully applied in
a dozen key hydropower projects in China, such as Jinping First Stage, Ludila, Zangmu, Zangmu, reconstruction
of the Fengman dam, Huangdeng, Dahuagiao, Datengxia, Yangfanggou, Daguo, providing vigorous technical
support for the construction of concrete dams, and achieving outstanding anti—cracking and social benefits. The
technology has enabled temperature control of concrete dams to achieve the quantitative shift from the traditional
manual mode to the advanced intelligent mode, which has comprehensively improved the temperature control
anti—cracking level of concrete dams and taken lead in the industry. The research group has issued nearly 100
academic papers, applied for 60 national invention patents, and received two advanced practical promotion
certificates from the Ministry of Water Resources as well as one special prize at provincial and ministerial levels.

Main Contributor : Zhang Guoxin, Liu Yi, Li Songhui, Zhang Lei, iu Youzhi, Wang Zhenhong
Zhu Zhenyang,Yang Ping, Zhang Yan, Qiu Yongrong

Award-winning Unit : Research Center for Sustainable Hydropower/Department of Structures and Materials




