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Influence of aggregate type on the properties
of traditional sticky rice-lime mortar
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Abstract; The properties such as surface hardness, compressive strength, freeze-thaw resistance and other
properties of the prepared glutinous rice mortar were determined by mortar performance. The influence of
the species of aggregate, the size of the particle and the amount of the aggregate on the properties of
glutinous rice mortar are discussed and its action mechanism is explored by means of SEM and XRD.
Results show that the addition of silica sand, river sand and brick grain improve the shrinkage and freeze-
thaw resistance. Among the three aggregates, brick grain make the freeze-thaw resistance of sticky rice-
lime mortar increased by 125% compared to blank sample. However, with increase of aggregate particle
size and bone ash ratio, the compressive strength, freezing-thawing resistance and shrinkage of aggregates
decreased. Therefore, for the protection practice of brick cultural relic, it is suggested that the brick grain
is added as the aggregate, the grain size is controlled to be within 3 mm, and the aggregate to lime ratio
below 2:1, which is the optimal way to improve the performance of glutinous rice mortar.
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Fig. 1 Self-made compressive strength tester
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Table 1 Material formula of imitation mortar

I T %*im kI BRI W
M1 Tk K5 A [iZN 0.8 41
M2 Tk K A5 H PN AR 1~2 0.8 1 31
M3 Tk K A5 H [N SEE 1~2 0.8 1 31
M4 Tl RS A3 ik it kL 1~2 0.8 1 21
M5 Tk A5 H3 [N AIERp 2~3 0.8 1 28
M6 Tl K5 A [iZN AR 3~5 0.8 1 25
M7 Tk RS A [iZN bOE 1~2 2 31
M8 Tl K A5 H YN FOE 1~2 3 30.5
M9 Tk K5 H [N FEE 1~2 4 31
M10 Tl K5 By [N FEE 1~2 5 31
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Fig. 2 Influences of aggregate types on consistency
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Fig. 5 Experimental results of frost resistance of

glutinous rice mortar with different kinds of aggregates
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and compressive strength of glutinous rice mortar
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