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12.

Influence of Steel Ratio on the Temperature Field
Distribution of Concrete Section

YANG Qing-wen, XU Yu-ye, ZHENG Yong-lin, LUO Yi

(College of Civil Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract; The circular section of steel bar is equivalent to a square section with the same area, and the analytical model
for two-dimensional temperature field of concrete section with steel bar or shaped steel was established using quadrangular
element. Then the influence of the steel ratio of longitudinal reinforcement and shaped steel on the temperature field dis-
tribution was investigated. The results of numerical examples show that: the influence of reinforcement ratio on the tem-
perature field distribution of concrete section is little and is neglectable. The temperature of cover concrete is decreased by
reinforcement while that of core concrete is increased. The shaped steel ratio has great influence on the temperature field
distribution of concrete section. When the fire exposure time is 112 min, the temperate differences at the center of flange
and the centroid of cross section are 17.1 ‘C and 98.7 C, respectively. It is necessary to consider the influence of shaped
steel on the temperature field distribution in the fire resistance analysis of steel reinforced concrete (SRC) members under
elevated temperature. The mechanical behaviour of core shaped steel can mostly be recovered in the residual strength eval-
uation of SRC members.

Keywords: concrete; temperature field; steel ratio; influence law; fire behavior
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