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Abstract: In order to more accurately and reasonably evaluate the durability and service life of concrete in
western saline soil area, an indoor accelerated life test was designed to simulate the coupling effect of the four-
season damage factor in the saline soil area. Damage factors included compound salt erosion, dry-wet cycle,
freeze-thaw damage and solar radiation. The Gamma distribution, two-parameter Weibull distribution and three-
parameter Weibull distribution function were selected respectively for modeling. Prior hypothesis test was
conducted through the probability graph. The maximum likelihood method and correlation coefficient optimization
method were used for parameter estimation. Based on reliability life curve, density curve and failure rate curve, the
reliability of concrete under the coupling action of multiple damage factors was evaluated comprehensively. The
results show that Gamma distributions and Weibull distributions have high fitting accuracy for the samples of
concrete accelerated life data. The reliability curve of three-parameter Weibull distribution is faster in transition
stage, and the symmetry of density curve is not strong. The Gamma distribution is the closest to the reliability of
the two-parameter Weibull distribution model. The reliability curve is smoother in the transition stage, the density
curve is more symmetrical, and the failure rate curve increases at a faster rate in the later stage. Among the three
types of distribution models, two parameter Weibull distribution has the shortest time and the lowest reliability life
in the first stage, and the failure rate increases in power-law form in the later stage. Two-parameter Weibull
distribution model is more consistent with the deterioration law of concrete under the comprehensive action of
multiple damage factors. Considering the difficulty of parameter estimation in the three-parameter Weibull
distribution model, the durability life of concrete can be directly evaluated by two-parameter Weibull distribution
model. When the reliability level is 0.4, the reliability life is the closest to the accelerated life of concrete, and
reliability is taken as the end symbol of the concrete life under the coupling action of multiple damage factors of
saline soil.
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Table 1 Mix proportion and physical properties of concrete

VR LA EE (kg m™)

IENES RS K BB R AR K Rk 3d5RZ/MPa 28 diEE/MPa  PIAE/mm
C30 300 100 1155 664 170 6 15.8 322 170
C40 360 90 1167 634 158 9 20.6 41.1 170
C50 425 75 1173 647 150 13 27.3 543 175
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