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Research Progress of Similarity of Resistance to Chloride Ingress into Concrete Exposed to
Marine Environment
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(1. Department of Civil Engineering, Qingdao University of Technology, Qingdao 266033, Shandong, China;
2. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, Liaoning, China)

Abstract: Chloride-induced corrosion is one of the major deterioration mechanisms of reinforced concrete that may seriously affect
the durability of the structures in marine environment. The deterioration of concrete durability as a long-term process is usually
investigated by lab-scale artificial acceleration simulation. However, there is no normative standard in the corresponding test methods,
test systems and acceleration factors in the indoor simulation and coastal exposure research on concrete durability, thus restricting the
engineering application of the research results. It is necessary for the durability of concrete structure research more practical
engineering significance to establish the similarity relationship of chloride ion ingress into concrete between the coastal exposure
environment and the indoor simulated environment. It could accurately evaluate the durability and predict service life of concrete
structures in the marine environment. From the viewpoints of single factor and multi-factor effects, the available experimental,
theoretical analysis and numerical simulation of the similarity of chloride ion ingress into concrete were introduced, respectively. The
research findings on the similarity of chloride ion ingress into concrete exposed to marine environment were summarized. The
relevant discussion and expectation of this subject were conducted, thus providing a basis for future theoretical research and practical
engineering application.
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Table 1 Research on the influence of laboratory test parameters on the similar relationship between indoor simulation and

marine exposure test

Solution Time ratio of . o . .

. Period/d Similarity relationship References
concentration dry to wet

4% NaCl 4:3 7 Relationship of chloride threshold between laboratory and exposure test: cfie1q=0.786¢1,,—0.373. [29]

4% Comp Sel 5:1 2 Chloride diffusion coefficient of concrete exposed to the marine and indoor simulated environment [45]
satisfies the logarithmic function: Dparine=kInDindoortB.

5% NaCl 23:1 2 Convection zone depth in the field is twice that of the real-sea exposure; the peak chloride 23]
concentration is 1.7 times; and chloride diffusion coefficient is 1.84 times.

The time function of corrosion parameters exhibits a linear relationship between natural weathering (30]
and indoor salt spray environment.

4275 3 The correlation of chloride erosion in concrete between natural and artificial simulated environments [46]
was established.

1: 1 1 The time similarity coefficient for prestressed concrete varies smaller when the time decay [47]
coefficient linearly varied with the square root of prestress.

12.5% NaCl 11:1 2 The convection depth for the artificial simulation test and the natural tidal environment was about 4 mm. [24]
The peak chloride concentration and diffusion coefficient have similar rules; the similar multiples [25]
increase with increasing of water-cement ratio.

The time-varying character of chloride diffusion coefficient was similar. [34]
The peak chloride concentration in the artificially simulated tidal zone is 2.65 times that of the (48]
marine tidal environment; the chloride diffusion coefficient is 3.03 times.

14.5% Comp Sel 5:1 2 The dynamic elastic modulus conforms to the exponential function under two environments; the (49]

acceleration coefficient for the indoor dry-wet cycle test is 2.3-2.7.
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