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Fig.3 Sensor layout of bridge C(cm)
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Fig.4 Vertical measured temperature variation curve
of the right web of bridge A
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Fig.6 Measure temperature curve of bottom

plate (in summer)
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Tab.1 The value of vertical temperature difference
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Tab.2 Lateral temperature stress of the bottom plate under different temperature gradients MPa
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Study on Bottom Plate Measured Vertical Temperature Gradient of Continuous Box
Beam Bridge in Shaanxi Province

WU Xiaoguang, HE Pan, HE Qilong, FENG Yu

(School of Highway, Chang’an University, Xi’an 710064, China)

Abstract: In order to establish the measured temperature gradient field of continuous box girder bridges in dif-
ferent areas of Shaanxi Province, three representative continuous girder bridges in northern Shaanxi, central
Shaanxi and southern Shaanxi were selected for one year continuous observation. By fitting the measured tem-
perature data, three temperature gradient models were established. The results showed that the vertical maxi-
mum temperature difference of continuous box girder bridge in three areas in Shaanxi Province was different.
According to the specifications set concrete pavement, the maximum temperature of northern region was
18.6 °C; the maximum temperature of central Shaanxi was 21.2 °C; the maximum temperature of southern
Shaanxi was 22.9 “C, but were less than the standard value of 25 “C. Different from the normative provisions,
the measured data show that there was vertical temperature difference in the bottom plate of the box girder, the
maximum positive and negative temperature differences of the bottom plate in the three regions were 3.5 C
(-3.1%C),2.8C (-2.9C) and 1.5 C (-1.5 C). Based on the measured temperature gradient, the
finite element model of the box girder closure section was established, and the measured temperature effect was
analysed. The results showed that in the negative temperature gradient, not taking into account the effect of
vertical temperature gradient of the bottom plate, the force would have a negative impact for bottom plate, im-
partial security. It was suggested that the vertical temperature gradient of the bottom plate should be considered
comprehensively in the design checking of continuous (rigid frame) box girder bridge.

Key words: bridge engineering; continuous box girder bridge ; finite element model; bottom plate temperature

gradient; temperature effect



