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STUDY OF SERVICE LIFE AND SELECTION OF MIX RATIO FOR
CONCRETE COMPONENT WITH CIRCULAR SECTION BASED ON
CRITICAL CHLORIDE ION

* . . . . .
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(1. School of Architecture and Civil Engineering, West Anhui University, Lu'an, Anhui 237012, China;

2. School of Civil Engineering and Architecture, Guangxi University, Nanning, Guangxi 530004, China)

Abstract: The concrete structure under chloride ion is destroyed prematurely because of the lack of durability.
The reason is that the influence of structure shape and diffusion dimension on chloride ion diffusion is neglected
when the structure meets the durability design. The method for calculating the durability service life of circular
section under chloride ion erosion is proposed based on the critical chloride ion concentration . The orthogonal
test of durability is carried out and the concrete mix ratio of circular section members can be selected by
quantitative calculation of service life. Furthermore, efforts are made through giving examples in analysis of the
distribution rule of chlorine ion contained in the circular section members. The results show that circular section
members have better durability than rectangular section members. Therefore, it concludes that the circular
section member is more durable than rectangular section member. The circular section members can increase
the concrete mix ratio to meet the durability, reduce the difficulty of concrete configuration and reduce the
construction cost.
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Table 1 Experimental results of 6-hour electric flux and prediction of diffusion coefficient of concrete

4 KB EG MRS R TBE ch HUERE (O P EERE(10 ems) T-C600(a) T-1D(a) T-2D(a)
1 0.53 10% 0% 1797.5 5.51 26.75 30.97 12.73
2 0.53 15% 0% 24115 7.16 20.61 23.86 9.81
3 0.53 20% 10% 1087.7 3.61 40.81 4725 19.43
4 0.53 25% 20% 1522.9 478 30.86 35.73 14.69
5 0.47 10% 0% 1507.1 474 31.14 36.05 14.82
6 0.47 15% 0% 1562.8 4.89 30.19 3495 14.37
7 0.47 20% 20% 1282.8 4.14 35.66 41.28 16.97
8 0.47 25% 10% 597.7 2.30 64.05 74.16 30.49
9 0.43 10% 10% 914.4 3.15 46.82 5421 22.29
10 0.43 15% 20% 1608.3 5.01 29.45 34.10 14.02
11 0.43 20% 0% 1059.3 3.54 41.69 48.26 19.84
12 0.43 25% 0% 780.0 2.79 52.85 61.19 25.16
13 0.35 10% 20% 660.1 247 59.72 69.15 28.43
14 0.35 15% 10% 703.2 2.59 57.06 66.06 27.16
15 0.35 20% 0% 675.8 251 58.72 67.99 27.95
16 0.35 25% 0% 620.1 236 62.43 72.28 29.72
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Fig.1 The change of the depth with (Dt) ' in the concentration

of chloride ion
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Table 2 Parametric limits for rectangular and circular

cross-section structures under 100-year service life
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