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Experimental study on durability of concrete
carbonation at different stress states

LUO Xiaoyong,ZOU Hongbo ,SHI Qingliang

(School of Civil Engineering and Architecture,, Central South University , Changsha 410075 , China)

Abstract ; This paper studied the concrete damage mechanisms under both stress and carbonation at the same time.
High-speed carbonation experiments were performed on specimens without stress, with tensile stress and with com-
pressive stress. Carbonation depths of the concrete were measured for stress level of 0,0.15,0.3,0.45,0.6,0.75
times of tensile / compressive design strength. The results show that tensile stress and compressive stress can accel-
erate or decelerate the concrete carbonation, and carbonation increases with compressive stress. The fact indicates
that stress has great impact on concrete carbonation durability. A model forecasting the concrete carbonation depth
under atmospheric environment was established considering the actual condition and stress influence coefficients.
Comparison of the calculations with test results validated the model’ s efficacy.
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Fig.3 Comparison of carbonation depth change

curves at no stress state
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Fig.5 Comparison of carbonation depth change curves

at the different pressure stress states
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Fig.4 Comparison of carbonation depth change

curves at 0. 6f, pressure stress state
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Fig. 6 Comparison of carbonation depth change curves

at the different tensile stress states
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