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Constitutive Law of Attacked Concrete Materials

LIU Han-kun, LI Jie

(Department of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: Due to nonuniform corrosion across the section of specimen, it is very difficult to obtain constitu-
tive law of attacked concrete. A method combining experiment and simulation was proposed to solve the
problem. Firstly, with Fick’s Second Law, it modifies the meso-scope constitutive law of attacked mortar
and ITZ, with which the stress-strain curves of specimen exposed to sodium sulfate-bearing solution is
simulated by using CT technique. Secondly, the strength reduction ratio of mortar and 1TZ are identified
with comparison of experiment results. Thirdly, with corrosion harmonization, the method simulates the
constitutive law of uniformly attacked concrete. In view of the work above, it gives a procedure to analyze
the constitutive law of attacked concrete in any location of concrete structure at any ionic mass fraction.

Key words: concrete; sodium sulfate attack; X-ray microtomography; Fick’s Second LLaw; meso-scope con-

stitutive law; simulation
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(a) Uncorroded cross section (from CT)

(b) Partly corroded cross section
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Fig. 1 Attacked structural element

(c) Perfect uniformly corroded cross section
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Fig. 2 Cross section of different corrosiom
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Fig. 6 Meso-scopic constitutive law before and after attack
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Table 1 Feasibility analysis of experiment and simulation
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