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A Study on the Heat Transfer Analysis and Thermal Stress Analysis
of Mass Concrete Structure by Finite Element Method
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Abstract

In this study, a program for evaluation of heat transfer and thermal stress of mass concrete is
developed and verified by 2-experiments (internally and externally restricted). Furthermore, the
result of the program is compared with those of ADINA-T and ADINA. As a result of the com-
parison, the proposed method produces comparable results with those from the popular programs
(ADINA-T and ADINA) and shows the usefulness of the developed program for the evaluation
of thermal stresses of mass concrete in both internally and externally restricted structures.
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[NPUTI1
Inputs data defining geometry,

Boundary conditions
and Material properties
I
INPUT2

Elements and Nodes generation
T
A

HGEN
Calulate heat flux vector{F)}
I
STIFF

Calculate heat conductivity
matrix(K ]
and heat capacity matrix [C]

NSTEP I
ASSEM

Euler and Modified Newton-Raphson
method
(K HTHCHE = (FIe (K T =(F*}
[
BANSOL
Evaluate nodal temperature
[K* T} = {F*}

I
PRINTV

Print out nodal temperature
T
[ END_

Fig. 1 Flow chart of heat transfer analysis by FEM
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Fig. 2 Schematic drawing of step-by-step method
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Fig. 4 Comparison of result from ADINA-T and this study
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Tabie 1 Adiabatic parameter

two-parameter three-parameter
K 60.98 60.98
a 1.39 1.65
i 1.73
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Table 2 Material properties

concrete rock
thermal
conductivity - 1.94 1.94
~ (kcal /mh)
heat transfer
(kg /n?htC) 10.0 10.0
specific heat .
(keal /kg'c) 0.24 0.25
thermal o
expansion 107° 10
(/)
density o
(kg /) 2300 1700
Poisson’s
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ratio [
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