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Temperature and Strain Development Characteristics of Tunnel Concrete Based on

Double Grating Sensors

FANG Jianping', ZHANG Mengxi’, YAO Xiaonan’
(1.Quzhou Traffic Design Co., Ltd., Quzhou,Zhejiang 324000, China; 2.School of Mechanics and Engineering Sciences,

Shanghai University, Shanghai 200444, China)

Abstract: In order to better prevent tunnel concrete from cracking, the development law of concrete
temperature and strain was studied. Based on the connection project of Sanjiang Middle Road in the Smart New
City of Quzhou, a data acquisition system was established to monitor concrete temperature and strain on site.
The defects of the traditional method that the temperature and strain monitoring are insensitive, and the
monitoring data is discontinuous were overcome. In addition, the high-performance double grating
temperature-strain sensor was used to simultaneously monitor the temperature and strain at the same position,
and the temperature compensation method was used to overcome the influence of the ambient temperature on
the monitoring results and improve the accuracy of the monitoring results. The monitoring results were
analyzed to reveal the development law of temperature and strain during tunnel concrete construction. The
analysis shows that the change of temperature with time can be divided into the initial stage, rapid heating
stage, slow cooling stage, and stable stage. The variation trend of strain is similar to that of temperature, and
the strain peak appears slightly later than the temperature. Due to the influence of various factors such as
maintenance conditions, boundary conditions, and reinforcement arrangement, the strains of different
measuring points are quite different in the horizontal direction.
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Figure 1 Working principle of double grating

temperature-strain sensor
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Figure 2 Principle of temperature compensation
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Figure 3 Concrete temperature-strain data

acquisition system
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Figure 4 Cross-section of measuing point layout (unit:mm)
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Figure 5 Sensor buried in the field
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Figure 6 Time curves of temperature at central measuring

points in different parts
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Figure 7 Time curves of temperature at surface

measuring points in different parts
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Figure 8 Internal and external temperature difference

of different parts
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Figure 9 Distribution of temperatures at different

measuring points along horizontal direction
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Figure 11 Time curves of strain at central measuring
points in different parts and internal and external

temperature difference
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Figure 12 Strain monitoring results of measuring point 20*
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