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Currently, global warming has advanced by the usage of fossil fuels such as coal and petroleum. and the atmosphere temperature in
the world of 100 years(1906~2005) has been risen 0.74°C + 0.18°C, IPCC announced that the global warming effect of last decade was
nearly doubled compared to the changes(0.07°C+0.02°C/10year) in the past 100 years. Moreover, due to the global warming, heat
wave, heavy snow, heavy rain, super typhoon, were caused and are increasing to happen in the world continuously causing damages
and destruction of social infrastructures, where concrete structures are suffering deterioration by long-term extreme climate changes.
to solve these problems, the new construction technology and codes are necessary. In this study, to solve these problems,
experiments on a variety of cases considering the temperature and humidity, the main factors of climate factors, were performed, and
the cases are decided by temperature and humidity. The specimens were tested in compressive strength test and split tensile test by
the curing age(3,7,28 days) morever, performance based design(PBD) method was applied by using the satisfaction curve developed
from the experiment date. PBD is the design method that gathers the current experimental analysis and past experimental analysis
and develops the material properties required for the structure, and carries out the design of concrete mix, and it is recently studied
actively worldwide. Also, it is the ultimate goal of PBD to design and perform on structures have sufficient performance during usage
and to provide the problem solving for various situations, Also, it can achieve maximum effect in terms of functionality and economy.
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Fig. 1. Parameters for various levels of concrete
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Fig. 2. Procedures of PBD Method
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Table 1. Procedures of Satisfaction Curve

Step Instruction

Sufficient data collection of concrete material,
1 complementary data development by using standard
normal distribution function for insufficient data set

Determination of satisfaction state of each data
2 (success / failure) by the pre-established provisions of
the material performance

3 Create satisfaction curve of using the Bayesian method
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Table 2. Monthly mean temperature over the past 10 years of the Korea(Seoul) - (Korea Meteorological Administration)

2011 2010 2009 2008 2007 2006 2005 2004 2003 2002 o
14 -7.2 -4.5 -2 -1.7 0.4 -0.2 -2.5 -1.5 -2.5 0.3 -2.14
2¥ 1.2 1.4 2.9 -1.2 4 0.1 -1.9 2.3 2.7 29 1.44
3¢ 3.6 43 6 7.3 6.1 5.2 4.1 6.3 6.5 7.6 5.7
44 10.7 9.8 12.7 14.1 11.4 11.6 13.2 13.1 132 13.6 12.34
54 17.9 17.2 19.1 17.7 18.1 18.4 17.7 17.6 19.6 18.2 18.15
6Y 22 234 22.4 21.5 232 21.8 22.7 232 21.5 222 22.39
74 24.6 25.8 24.3 25.1 242 23.1 253 24.8 23.8 252 24.62
84 25.8 26.5 25.7 253 26.5 27 25.1 26.1 24.1 242 25.63
9¢ 21.8 21.8 21.8 22 21.5 21.1 21.8 21.7 20.9 21.6 21.6
109 14.2 14.5 16 16.1 15.1 17.9 14.7 15.2 13.9 12.8 15.04
114 10.7 6.5 6.8 7.6 6.7 0.4 8.6 9.1 9.5 4 6.99
124 -0.9 -1.3 -1 1.1 1.8 1.4 -39 1.9 0.7 1.7 0.15

Table 3. Monthly mean humidity over the past 10 years of the Korea(Seoul) - (Korea Meteorological Administration)

2011 2010 2009 2008 2007 2006 2005 2004 2003 2002 o
14 54 65 50 50 56 57 52 59 60 63 56.6
2¥ 55 59 57 46 53 53 49 56 62 55 54.5
34 51 59 52 56 60 51 54 49 58 55 54.5
44 54 54 54 50 53 55 53 51 60 53 53.7
54 56 62 59 58 62 57 55 68 57 62 59.6
6 67 62 66 65 61 68 69 64 69 61 65.2
74 79 73 76 78 75 82 76 82 75 74 71
8 74 78 69 69 75 69 75 70 77 79 73.5
9¢ 58 72 64 64 74 58 71 69 72 67 66.9
104 55 61 62 62 63 62 65 54 61 60 60.5
114 60 55 64 58 55 58 55 66 66 55 59.2
124 50 56 60 56 60 59 51 56 59 59 56.6

Table 4. Climate factors

Temperature, Humidity Condition
17C 21C 26C
65% | 77% | 53% | 65% | 77% | 53% | 65%

53% 77%
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Table 6. Compressive strength, Splitting tensile strength result
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