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THERMAL DEFORMATION ANALYSIS OF LARGE SCALE STRUCTURES
SUBJECTED TO SOLAR RADIATION HEAT

(Abridged Translation from the Proceedings of JSCE, No/120/V-13, Aug. 1990)
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SYNOPSIS

The thermal deformation analysis of a large scale concrete structure subjected to solar radiation
heat is carried out. The heat input caused by the solar energy has been formulated considering the
shading effect of surrounding obstacles. In the heat transfer analysis, the newly developed shape
function has been incorporated into the FEM program. FEM analysis using this shape function
can predict measured temperatures of a large scale concrete structure fairly well regardless of con-
siderably rough mesh discretization. Finally the deformation of the structure due to temperatures
is calculated and compared with the measured deformation.

H. Yoshida is the president of Nagoya Institute of Technology, Nagoya, Japan. He received his
Doctor of Engineering Degree from the University of Tokyo, in 1963. His main research activities
are in the area of chemical admixtures for concrete, uses of slag and special cement, and massive
concrete. He is a member of JSCE, JCI, and ACI.

T. Tanabe is a professor of civil engineering at Nagoya University, Nagoya, Japan. He received his
Doctor of Engineering Degree from the University of Tokyo, in 1971. He is the chairman of JCI
committee on the thermal stresses of massive concrete structures. His main research is directed to
the dynamic failure mechanism of RC structures. He is a member of JSCE, JCl, IABSE, and ACI.

J . Niwa is an associate professor of civil engineering at Nagoya University, Nagoya, Japan. He
received his Doctor of Engineering Degree from the University of Tokyo, in 1983. He specializes in
reinforced concrete design and analysis for shear and torsion, application of FEM, and durability
design. He is a member of JSCE, JCI, IABSE, and ACI.

K. Kayukawa is a research engineer at Hazama Corporation, Tokyo, Japan. He received his Master
of Engineering Degree from Nagoya University, in 1990. His research interests include structural
analysis of reinforced concrete. He is a member of JSCE and JCI.

*€=. =;5:§g;g;;;z:5:3;?§:=:i:£=E:ErErE=E- *=-.>11-- ' g‘§E$:§E=:;;;;g§;=I-"-5152555=;=5:;:;:;:5;3g:5:;5;" :<;:;.~:-:-:~'-'-.¢'.;:-..'t§:;:;:;:;:;:;:;. ‘1. '~>>:1:-:1:‘:~:~:-git:-:-:-:-:-:;q:;:~§§:;*'-‘~.,.' ~:-.;§;>:g:§;:;.;:;:;:$.;.;-;~;-3-;.; - -:' .' '1!-:-:-:-:-:-:»:~:-..k;:;.;:;:;:;:;:;:;.;.;.;>.-. .
" 'i'¢~:-:='<~1 ' 15' $1131‘1315751515151:-:=:1:1:§:§:1:§:1:1:k‘<:~'§A














