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Fig.2 Hydration heat exothermic ratio curve of concrete
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Fig.5 Theoretical exothermic curve of hydration heat
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Fig.6 Layout of temperature sensors (unit: cm)
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Fig.7 Real hydration heat exothermic curve of concrete
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Fig.8 Stress distribution of diaphragm
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Analysis and control of hydration heat of
cast-in-place diaphragm of segmental
precast box girder

Chen Yang', Zhong Yao’, Zheng Kaiqi',
Shen Bin’, Meng Shaoping'

(1. National Engineering Research Center for Prestressing, Southeast University, Nanjing 210096, China;
2. Nanjing Major Road & Bridge Construction Commanding Department, Nanjing 210033, China)

[Abstract] For the pier segment of the segmental precast bridge, the diaphragm is often casted in place to
reduce the lifting weight. Considering the volume of the diaphragm, it belongs to massive concrete, in which
concrete hydration heat may cause excessive tensile stress in some parts. Without right control measures often
lead to cracking of the precast segments during the construction phase. Based on three-dimensional transient tem-
perature field theory, numerical simulation with ANSYS was performed, to investigate the distribution law of
hydration heat temperature and stress. The analysis shows that, the tensile stress at the outside of the webs is suf-
ficient to lead to concrete cracking, longitudinal micro-cracks along the webs is also observed during the hydra-
tion heat test. With the distribution of temperature and stress obtained from numerical simulation, a series of con-
trol measures were proposed and adopted to the Fourth Nanjing Yangtze River Bridge approach project, which
were proved to be feasible and effective.

[Key words] concrete box girder; hydration heat; temperature field; stress field; cracks
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