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Flexural Behavior of Reinforced Concrete Beams Exposed
to Freeze—-Thawing Environments
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Abstract

Generally, reinforced concrete structures exposed to the outside temperature are affected by
freezing and thawing process during winter and early spring. These freeze—thawing process
can lead to the reduction in durability of concrete as cracking or surface spalling. This paper
is to study the flexural behavior of RC beams exposed to freeze—thawing environments. To
compare the difference in flexural behavior of RC Beams, limited tests were conducted under
different types of Longitudinal steel ratio and freeze—thawing cycles. For this purpose,
fourteen small—scale RC beams (100mnXx100mnX600mm) were strengthened in monotonic and
cyclic loadings, subjected to up to 150, 300 cycles freeze—thawing from —18~4C. It is thought
that experimental results will be used as basic data to evaluate flexural behavior of RC beams
exposed to freeze—thawing.
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Table 1 Summaries of specimens

Table 2 Mechanical properties of steel bars

Freeze— | Longitudinal
Specimen | Loading | Thawing steel o ol py
cycles (p)
MY
BF13-0 @ 0
M . 3-D6
BF13—-150 c 150 (0.0035) 0.13
M
BF13—-300 300
C
2-D10
BF41-0 M 0.0100) 0.41
2-D10,1-D6 0:0260
BF55—0 M 0 (0.0140) 0.55
M
BE75-0
C
L M - 3-D10 .
BF75-150 C 150 0.0190) 0.75
M
BF75—-300 c 300

1) Monotonic load 2) Cyclic load
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Fig. 2 Details and Configurations RC beams
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Table 3 Properties of concrete

. . | Relative
. Static | Dynamic .
Compressive Strain | elastic | elastic dynamic
Cycles | strength ) ) elastic

(x10-%) | modulus | modulus
AP (GPa) (GPa) mO(C;U)lUS
0,

0 30.41 2440 21.32 27.47 | 100.00

150 28.96 2344 24.79 24.18 90.24

300 28.57 2745 21.52 23.77 86.77
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Fig. 6 Compressive strength and Relative dynamic elastic
modulus of concrete
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Fig. 7 Monotonic Load—deflection curves of beams
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