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Influence of GLP on microstructure and its action mechanism of carbonation resistance
of concrete
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Abstract: The influence of ground limestone powder(GLP) which replaces cement by mass on mi-
crostructure and its action mechanism of carbonation resistance of concrete are analyzed. The al-
kaline matter reserved in pore solution of paste in concrete with different replacements of cement
by GLP by mass is observed through the pH value test. The influence of GLP on pore structure
characteristics of hydration products of concrete is investigated by method of mercury intrusion
porosimeter (MIP) and the carbonation resistance of GLLP concrete is tested. Results indicate that
the replacements of cement by GLP will affect the pH value of pore solution inside the concrete.
The pH value decreases with the increase of the replacements of cement by GLP. The reduction
of the alkaline matter reserved in per unit volume concrete weakens the carbonation resistance of
concrete. The replacements of cement by GLP change the distribution feature of classification po-
rosity of paste in concrete. The porosity and the classification porosity percent of harmful pore
with pore diameter in range of 50~200 nm increase significantly with the total porosity of paste in
concrete with GLP obviously increasing, weakening further the carbonation resistance of con-
crete. The carbonation resistance of concrete could be improved appropriately by increasing the

specific surface area of GLP and decreasing the water-bind ratio of concrete.
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Fig. 1 Particle distribution curve of cement and GLP
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Tab. 2 Mixture proportions of reference concrete

o e, KR KR BRI AR
Wit K " foimty  (kg/m')  (kg/m')  (kg/m')
1 0.312 156 500 567 1177
2 0. 350 156 446 621 1177
s 0.400 156 390 677 1177
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Fig. 2 Influence of GLP on pH value of pore solution

of paste in concrete
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Fig. 4 Relationship curve between the dosage of GLLP

and carbonation depth of concrete
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