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Study on Influence of Temperature on Axial Force of Super-long
Concrete Supports in Large Foundation Excavation
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(1. Guangzhou Metro Design Institute Construction Drawing Consulting Co. , Lid. , Guangzhou, Guangdong 510010, China;
2. Guangzhou Metro Design & Research Institute Co. , Lid. , Guangzhou, Guangdong 510010, China)

Abstract; Taking a large foundation excavation project of the rail transit in Guangzhou as the research
object, the variation law of axial force of super-long concrete support under solar radiation in the
morning, afternoon, and evening of the summer was studied. The surface temperature of the support and
the support axial force data were obtained, and the correlation between the support axial force and the
temperature change was analyzed through on-site monitoring. The least square method was used to fit the
axial force and temperature, and the reliability of the fitting formula was verified by comparing the fitting
formula with the field monitoring data. The results indicate that the axial force of concrete support is
greatly affected by temperature. The temperature of the concrete support structure is greatly increased by
summer solar radiation, which leads to the increase in support axial force, with the maximum increase of
60%. Under the influence of temperature change, the change of axial force of concrete support has
hysteresis. After the temperature rises for 2 hours, the axial force of support changes obviously. The
fitting formula can accurately predict the change trend of concrete support axial force with temperature,
and the error is less than 5%.
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Fig.1 Aerial photo of foundation excavation
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Fig.2 Layout of support
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Table 1 Average temperature for each month in Guangzhou
At 1 2 3 4 5 6 7 8 9 10 11 12
K/ C 13.4 14.3 17.8 21.8 25.6 27.3 28.4 28.3 27.0 23.9 19.4 15.0
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Table 2 Statistics of total solar radiation in Guangzhou over the years and month by month
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Fig.3 Layout of trestle support axial force monitoring points
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Fig. 4 Curve of axial force and temperature

variation of A-trestle bridge mid-span
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Fig.5 Curve of axial force and temperature variation

of A-trestle bridge side-span
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Fig. 6
of B-trestle bridge mid-span
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Fig.7 Curve of axial force and temperature
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Fig.8 Curve of axial force and temperature

variation of C-trestle bridge mid-span
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Fig.9 Curve of axial force and temperature

variation of C-trestle bridge side-span
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Fig. 10 Fitting curve of axial force and temperature

variation of A-trestle bridge mid-span
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Fig. 11 Fitting curve of axial force and temperature

variation of A-trestle bridge side-span
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Fig. 12 Fitting curve of axial force and temperature

variation of B-trestle bridge mid-span
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Fig. 13 Fitting curve of axial force and temperature

variation of B-trestle bridge side-span
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Fig. 14 Fitting curve of axial force and temperature

variation of C-trestle bridge mid-span
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Fig. 15 Fitting curve of axial force and temperature

variation of C-trestle bridge side-span
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Table 3 Comparison of measured and predicted values of axial force for 60°C

A5 WAEARK LA A E/ KN S e K AB/KN T -5 S Y 2 8/ %
G1-24 y= 112.07x+5 896.7 12 621 12 955 2.58
G1-25 y= 130.21x+5 576.6 13 389 13 005 -2.95
G1-26 y= 136. 65x+7 190.2 15 389 15 709 2.04
A KR G1-27 y= 84.373x+9 108. 6 14171 14 882 4.78
G1-28 y= 131. 19x+6 138.2 14 010 14 255 1.72
G1-29 y= 128.76x+6 994. 6 14 720 14 150 -4.03
G1-30 y= 143.07x+7 017.9 15 602 15 897 1.86
Gl-14 y= 120.92x+4 619. 6 11 875 12 166 2.39
Gl-15 y= 149. 16x+6 359.3 15 309 15 783 3.00
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G1-39 y= 150.52x+6 912. 5 15 944 15 265 -4.45
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