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Microstructural Mechanism of EVA and Silane Emulsion Improving
Waterproof Mortar
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Abstract: Influence of ethylene-vinyl acetate copolymer(EVA) and silane emulsion on the mechanical properties
and frost resistance of the high toughness waterproof mortar was investigated through four-point bending test, bonding
test, freeze-thaw cycle test, thermogravimetric analysis, mercury intrusion test and scanning electron microscopy.
The results show that EVA has little effect on the bending properties at late age, but significantly improves its bonding
strength. With the increase of EVA content, the porosity of mortar initially increases and subsequently decreases,
and the frost resistance decreases at first and then increases. The inclusion of silane emulsion significantly reduces
the adhesion of hydration products on poly vinyl alcohol(PVA) fibers, resulting in the decreasing of bending properties
of mortar. By contrast, at high dosages of silane emulsion, the interfacial roughness between fiber and matrix increases
obviously, which is beneficial to increasing the bending properties. The incorporation of silane emulsion alleviates
the expansion stress caused by water freezing due to the increasing capillary pores, which significately improves the
frost resistance.
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Table 1 Physical properties of P-O 42.5 cement

Setting time/min

Measured flexural Measured compressive

Density/  Specific surface Normal Soundness/ strength/MPa strength/MPa
(geem ) area/(m’kg ') consistency/% mm
Initial Final 3d 28d 3d 28d
3.08 376 28.5 1.0 185 250 5.7 8.2 30.5 48.2
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Table 2 Performance parameters of PVA fiber
Diameter/mm Length/mm Density/(gecm ) Elastic modulus/GPa  Tensile strength/MPa Elongation/ %
0.039 12 1.2 40 1600 7
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Fig. 1 Effect of EVA emulsion on F-¢ curves of high
toughness waterproof mortar
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Table 3 Parameters of bending properties of high toughness

waterproof mortar

Bending Maximum Bending
Time/d wyea/ Y strength/  displacement/  toughness/
MPa mm (kJ'm™)
0 13.652 1.834 144.889
3 1 13.570 1.697 119. 331
2 12.434 1.673 96. 747
0 10. 066 1. 309 54.306
28 1 9.891 1.244 50. 949
2 9. 844 1.212 56. 157
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Fig.2 Effect of EVA emulsion on interface bonding strength and shrinkage of high toughness waterproof mortar
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Fig.3 Effect of EVA emulsion on the frost resistance
of high toughness waterproof mortar
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Fig.5 Effect of EVA emulsion on the pore structure of high toughness waterproof mortar (28 d)
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Fig. 6 Effect of EVA emulsion on microstructure of high toughness waterproof mortar and its working mechanism (28 d)
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Fig. 7 Effect of silane emulsion on bending properties

of high toughness waterproof mortar
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Fig. 8 Effect of silane emulsion on bonding strength and shrinkage of high toughness waterproof mortar
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Fig. 10 Effect of silane emulsion on chemical bound water
and Ca(OH), in hardened cement pastes (28 d)
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Effect of silane emulsion on frost resistance of high toughness waterproof mortar and working mechanism
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Fig. 11  Effect of silane emulsion on pore structure of high toughness waterproof mortar (28 d)
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