Journal of the Korea Institute for Structural Maintenance and Inspection pISSN 2234-6937
Vol. 18, No. 6, November 2014, pp.114-122 eISSN 2287-6979
http://dx.doi.org/10.11112/jksmi.2014.18.6.114

JI13Hsie] SE0L AT YU ME 232/ MRS HSEHTIL

Performance Based Evaluation of Concrete Material Properties from Climate Change Effect on
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Abstract

Currently, global warming has become a serious problem arising from the usage of fossil fuels such as coal and petroleum.
Moreover, due to the global warming, heat wave, heavy snow, heavy rain, super typhoon are frequently occurring all over the
world. Due to these serious natural disasters, concrete structures and infrastructures are seriously damaged or collapsed. In order
to handle these problems, climate change oriented construction technology and codes are necessary at this time. Therefore, in this
study, the validity of the present concrete mixture proportions are evaluated considering temperature and humidity change. The
specimens cured at various temperature and humidity conditions were tested to obtain their compressive and split tensile strengths
at various curing ages. Moreover, performance based evaluation (PBE) method was used to analyze the satisfaction percentage of
the concrete cured at various condition. From the probabilistic method of performance evaluation of concrete performance,
feasibility and usability can be determined for future concrete mix design.
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Fig. 2 Parameter levels of concrete mixture properties

Table 1 Climate change temperature and humidity combinations
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Table 2 Concrete mix proportion

. 3
Ag;fg;jte 5(1:::11)[) (AL;O; w/c S/a Unit g/ L
(mm) w c s g MPa
25 12 5 55 42 183.4 333.45 677.26 1013.58 27
Table 3 Experimental results
Case Tempfzrature Humidity (%) WC (@) Compressive strength (MPa) Splitting tensile strength (MPa)
(0 3days Tdays 28days 3days Tdays 28days
Control 20 95 55 17.06 22.99 3111 1.58 2.18 3.24
1 8 40 55 8.32 13.57 18.51 1.09 1.37 1.78
2 8 65 55 13.21 15.42 22.83 1.09 1.37 2.25
3 8 95 55 16.74 22.70 31.37 1.75 2.19 2.1
4 12 40 55 8.72 14.30 19.4 1.04 1.55 1.85
5 12 65 55 15.43 18.06 22.88 1.43 1.68 2.02
6 12 95 55 18.32 23.70 30.73 1.57 2.20 2.79
7 35 40 55 15.12 17.74 24.08 1.74 1.87 2.27
8 35 65 55 19.9 23.18 27.65 2.33 2.57 2.84
9 35 95 55 20.19 24.47 33.63 2.10 2.40 2.6
10 40 40 55 17.11 18.16 23.33 1.99 1.97 2.22
11 40 65 55 17.97 20.34 23.76 2.82 2.21 2.78
12 40 95 55 19.1 22.83 24.16 1.90 2.57 2.52
13 45 40 55 18.81 21.73 19.62 2.02 2.03 1.95
14 45 65 55 18.94 23.21 24.88 2.06 2.08 2.13
15 45 95 55 19.08 23.3 27.29 2.06 2.13 2.21
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Fig. 3 Compressive and tensile strengths versus temperature and humidity
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