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A Study on the Resistance to Seawater Attack of Mortars and Concretes Incorporating
Limestone Powder
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Abstract

This study aims to evaluate the resistance to seawater attack of mortars and concretes incorporating limestone powder
(0, 10, 20 and 30% of cement by mass). In order to achieve this goal, both chemical resistance by seawater and chloride
ions penetration resistance of mortars or concretes were regularly monitored. From the test results, it was observed that
the durability of cement matrix was greatly dependent on the replacement ratios of limestone powder. In other words,
performance of cement matrix with 10% limestone powder was similar to that of OPC matrix. However, it was found that
a high replacement ratio of limestone powder was ineffective to resist seawater attack.
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Table 1 Chemical composition, mineralogical compound and
physical properties of OPC and LS

Table 2 Concrete mixtures

Unit weight, kg/m®
W C LS S G

Symbols | w/b % |S/a, %

OPC 35 42 150 | 428 - 730 1012

LSC-10 35 42 150 | 385 43 732 1011

LSC-20 35 42 150 | 342 86 730 1008

LSC-30 35 42 150 | 299 | 128 | 728 1006

Chemical composition OPC LS
Si0z, % 21.7 0.51
AlOs, % 5.7 0.22
Fes0s, % 3.2 0.09
Ca0, % 63.1 54.4
MgO, % 2.8 0.62
SOs, % 2.2 -
LOL % 1.3 43.44
Mineralogical compound
GsS, % 54.9 -
GS, % 16.6 -
GA, % 10.3 -
CiAr, % 9.1 -
Physical properties
Specific gravity 3.15 2.71
Fineness, my/kg 328 2650
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Fig. 3 Compressive strength loss of mortar samples exposed to

synthetic seawater
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Fig. 5 XRD patterns of paste samples exposed to synthetic
seawater for 540 days
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