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Compressive Behavior of Concrete with Loading and Heating
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Abstract

The performance deformation of concrete can be caused by many factors such as load, thermal strain and creep at high
temperature. Japan, Europe and America have been doing various experimental studies to solve these problems about
thermal properties of concrete at high temperature, each study has generated different results due to a heating methods,
heating hours, size of specimens and performance of a the loading, heating method, size of specimen and heating machine.
There has been no unified experimental method so far. Therefore, this study reviewed experimental studies on the
strength performance of concrete subject to heating and loading method. As a result, compressive strength of specimen
prestressed increase in the temperature range of between 100C and about 4007C. Also, results can be analyzed as
compare equation of compressive strength at elevated temperature with CEN and CEB code.

Keywords : Performance deformation, Thermal properties, Strength performance of concrete, CEN code
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(a) Direct heating (b) Indirect heating (c) Heat transmission

Fig. 1 Heating method
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Fig. 2 Temperature distribution with heating velocity
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Table 1 Procedure for steady—state test
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Table 2 Exisitng research results regarding loading condition
Contents
. Compressive . . .
Researcher
strength Test method Temperature Heatlbng V.EIOSIW Concrete Sp ccimen
(C/min.) size (mm)
(MPa)

Kim 40~ 80MPa Stressed 20~700C 0.77°C /min @ 100%200
HAR 60~ 100MPa Unstressed 20~800C 1°C/min HSC @ 100%200
(S 35~110MPa Unstressed 20~700C 1C/min ) @ 75%150
W i 35~90MPa Residual 20~600C 1.67C/min @ 100x200

Table 3 Design of experiments
Test item Test content
Temperature Room condition(20C), 100, 200, 300, 400, 500, 600, 700C

Loading method

Stressed(S), Unstressed(U), Residual (R)

Compressive strength

30~50 MPa, 50~ 80 MPa, 80~110 MPa
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