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Frost Resistance of Wet-Mixed Plastering Mortar
Prepared by Full-Component Recycled Sand

CAO Fubo ,WEI Ziyvang ,WANG Chenxia ,FANG Zhihao

(College of Civil Engineering, Inner Mongolia University of Science and Technology ,Baotou,China,014010)

Abstract ; Frost resistance of recycled wet-mixed plastering mortar prepared by full-component
recycled sand is studied to provide reference for its application in low temperature areas. The frost
resistance of wet-mixed plastering mortar with different mix ratios after 25 freeze-thaw cycles was
studied by using full-component recycled sand and mechanism sand as fine aggregate, fly ash and
recycled brick powder as mineral admixture, mass loss rate ( Am,, ) and strength loss rate ( Af, ) as
indicators of freeze-thaw damage. Experimental results are that mortar consistency has a good
linear relationship with Am, , Af,. When the type of aggregate and admixture is constant, the
smaller the cement sand ratio of the specimen, the more serious the freeze-thaw damage is. The
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ratio of water dosage and ignition loss of the recycled brick powder are smaller than those of fly
ash when they have the same fineness. Recycled brick powder has better pozzolanic activity and it’
s improvement on frost resistance of mortar is better than that of fly ash. The full-component
recycled sand has higher water absorption than that of the mechanism sand. When the cement sand
ratio and admixture are the same,as consistency increases,the growth rate of the Am,, and Af,, of
the all-component recycled mortar are higher than that of the mechanism mortar. The cement sand
ratio of recycled wet-mixed plastering mortar should not be less than 1/7. The effect of recycled
brick powder on frost resistance of mortar is better than fly ash. The gap of frost resistance between
recycled wet-mixed plastering mortar and mechanism mortar can be greatly reduced by combining
of recycled brick powder and whole component recycled sand. It can also meet engineering needs
and solid waste reuse objective.

Key words: recycled wet-mixed plastering mortar; full-component recycled sand; freeze-thaw

cycles;mass loss rate ; strength loss rate
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Table 1 Basic properties of fine cement
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Table 2 Physical properties of fine aggregate

FM HER ok R ok

VEPRL A
s WY i f R
Rk R
(kg-m~3) (kg-m™3) % % %
2415y

2.8 2 549 1589 2.4 9.3 6.8
AR

HLElRS 2.9 2 506 155 9.7 83 1.4

R3OS AR R R SEA R RE

Table 3  Basic properties of fly ash and recycled

brick powder %
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Table 4 Chemical composition and mass fraction of

fly ash and recycled brick powder %
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Fig.1 Recycled brick powder and whole component
regenerated sand
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Table 5 Specimen parameter design table
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Table 6 Test mix proportion of wet mixed mortar
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J-1/5-F 1:5 1708 0 205 137 0 4.27
J-1/5-Z 1:5 1708 0 205 0 137 4.27
Q-1/5-F 1:5 0 1708 205 137 0 4.27
Q-1/5-Z 1:5 0 1708 205 0 137 4.27
J-1/6-F 1:6 1757 0 176 117 0 3.66
J-1/6-Z 1:6 1757 0 176 0 117  3.66
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Q-1/6-Z 1:6 0 1757 176 0 117 3.66
J-1/7-F 1:7 179% 0 154 103 0 3.21
J-1/7-Z 1:7 17% 0 154 0 103 3.21
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Q-1/7-Z 1:7 0 1794 154 0 103 3.21
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Fig. 2 Relationship between measured consistency and mass loss rate
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Fig. 3 Relationship between measured consistency and strength loss rat
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Table 7  Regression relation between freeze-thaw
damage and measured consistency
4% BN [l )25 I A
C-Am, y=0.0447x-2.3053 R?=0.915
J-1/5-F
C-Af, y=0.2053x-4.3614 R?=0.871
C-Am, y=0.0514x-1.6114 R?=0.812
J-1/6-F
C-Af, y=0.1749x+2.350 8 R?=0.801
C-Am, y=0.0575x-0.8825 R?=0.998
J-1/7-F
C-Af, y=0.1927x+4.5936 R*>=0.884
C-Am, y=0.0402x+2.0932 R?=0.887
J-1/5-Z
C-Af, y=0.2014x-4.4642 R?=0.856
C-Am, y=0.0514x-1.7404 R?=0.882
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C-Af, y=0.1764x+1.6346 R*=0.890
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C-Af, y=0.2452x-2.7613 R?>=0.975
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Fig. 4 Law of mass loss of standard consistency wet-mixed mortar after freeze-thaw cycles
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Fig. 5 Law of strength loss of standard consistency wet-mixed mortar after freeze-thaw cycles
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