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Service Life Prediction of Ultra-high Performance
Concrete Based on Chloride Ion Permeation Mechanism
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(1. Department of Civil Engineering, Harbin Institute of Technology, Weihai, China, 264209 ;2. Anshan Yuanda
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Abstract ; Based on the existing concrete life cycle prediction theory , the life cycle prediction of ul-
tra-high performance concrete members with special structure is carried out according to the exper-
imental results. The chloride penetration test of ultra-high performance concrete (UHPC) speci-
mens was carried out,in which the chloride ion concentrations at different depth were measured.
Functions between the chloride ion concentration and depth are established. Chloride ion diffusion
coefficient of ultra-high performance concrete is calculated theoretically,and the service life of ul-
tra-high performance concrete could be calculated. The results show that, even if the reinforced
protection layer is smaller,in the environment of seawater intrusion or deicing salt environment , ul-
tra high performance concrete product service life could be more than 50 years, which means that
the UHPC has the value of engineering utilization. Chloride ion permeation mechanism could be
used as an effective means of life cycle prediction of UHPC.
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point distribution
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Table 2 Chloride content at different penetration depth of specimens
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A6 0.45 0.24 0.18 0.13 0. 06 0. 04 0.03 0
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Fig.3 The relationships between chloride content
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Table 3 Chloride diffusion coefficient of UHPC

specimens obtained by energy spectrum

method
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Al 0.051 09
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Fig. 4 The predicted life of the pole along with the

change of chloride ion concentration on

the surface
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Table 4 Service life of different protective layer

thickness under different conditions
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Fig. 5 Chloride ion concentration in shallow layer of concrete after 100 days of deicing salt
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