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Abstract

This thesis presents the compressive strength development and microstructure of cement mortar
with silica fume and nanosilica. Effects of particle sizes of nanosilica and replacement content on
the compressive strength of mortars were investigated. For economic consideration, the uses of
silica fume incorporating with nanosilica were also included in this work. Nanosilica with diameter
of 7, 12 and 40 nm were tested. In order to determine the suitable replacement content, percentage
of nanosilica by weight of cement were varied with 3, 5,8,10 and 12 % by weight of cement. To
obtain suitable mix proportion between silica fume and nanosilica, five different mixtures prepared
by partially replaced the silica fume with nano-silica by the ratio of 100, 70, 50, 30, and without
replacement, respectively. The obtained nanosilica particle sizes, the replacement and mix

proportion would lead to study of mortar’s setting time and microstructure.

The tested results indicated that particle sizes of nanosilica particle directly affected the mortar’s
compressive strength. For three percent of replacement, the nanosilica with particles sizes of 7, ‘12,
and 40 nm gave higher compressive strength at 28 days than that of the controlled cement mortar
about 1.11, 1.21, and 1.69 times, respectively. Mortar using 40 nm particle size had the most
homogenous microstructure. Therefore, the nanosilica with particle size of 40 nm was the most
suitable particle size. The replacement content of eight percent by weight of cement gave the

highest compressive strength of 455 kg/cm2 which was higher than the controlled mortar about 2.32
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times. Microstructure of mortar with eight percent nanosilica was homogenous and had good
correlation with its strength. The silica fume/ nanosilica ratio also affected the compressive
strength, setting time, and microstructure; the higher portion of nanosilica added, the higher

compressive strength, and the quicker setting time, and better homogenous microstructure.





