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Development of PBD Method for Concrete Mix Proportion Design Using
Bayesian Probabilistic Method
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ABSTRACT Recently, Performance Based Design (PBD) method has been studied as a next generation structural design
method, which enables a designed structure to satisfy the required performance during its service life. One method of deciding
whether the required performance has been satisfied is Bayesian method, which has been commonly used in seismic analysis. Gen-
erally, it is presented as a conditional probability of exceeding some limit state (i.e., collapse) for a given ground motion. In PBD
of concrete mixture design, the same methodology can be applied to assess concrete material performance based on some con-
ditional parameters (i.e. strength, workability, carbonation, etc). In this paper, a detailed explanation of the procedure of drawing
satisfaction curve by using Bayesian method based on various material parameters is shown. Also, a discussion of using the devel-
oped satisfaction curves for PBD for concrete mixture design is presented.
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Table 1 Experimental data of w/c, unit water and slump

wic (%) Unit water (kg/m3) Slump (mm)
155 61
165 90
400
175 170
185 190
155 140
165 150
50
175 195
185 209
155 169
165 179
60
175 190
185 210

Bayesian S/4|HS &85 4s7|0e Z32|E viEHAA Y T | 173



Table 3 Success/failure status of “w”

400 T T T T T T T
Ir : : : Ir : : w (kg/m’) Number of data points sorf
H T be—do i 139.5 1 0
| | : : 140.5 1 0
: 140.5 1 0
: 140.5 1 0
|
: 198.5 1 1
: 198.5 1 1
' 198.5 1 1
Unit water (kg/m")
Fig. 4 Standard normal distribution of “unit water”
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Fig. 5 “w” and “w/c” -slump curve Fig. 6 Satisfaction curve for w parameter
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