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Chemical Analysis

S|02 A|203 Fe,O; CaO MgO T|20

6 35 19 41 15 5

Table. 1. Chemical and physical properties of cement
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Fig. 2. Sand aggregates
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VA- 120
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VA s om0 20 M7 s 2.75
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EVA 120
o5 38 550 209 6 137.5 2.75

Table. 3. Mixture proportions
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EVA VA
Appearance White powder  White liquid
Density 1.06 1.06
pH 7 4-5
Particle size 90um 200 um
Solid% 99+1% 50+1%
Transition glass +15 ¢ 128 ¢

Temperature

Table. 2.physical properties of polymers
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Abstract

Nowadays, the utilization of polymer modified cement base materials in waterproofing coatings and mortars is spreading.
However, the influence of polymers on some types of special cements has not been investigates appropriately. In the current
study due to the characteristics of calcium aluminate cement such as fast hardening and accelerating, the effects of some types
of polymer materials on the properties of polymeric modified mixtures have been investigated. To this purpose the
incorporation levels were 5, 15 and 25 percent by weight of cement. The water to cement ratio in all the mixtures was also
0.38. In order to keep the water content of the mixtures in a constant level, the water content of superplasticizer and the latexes
(vinyl acetate and ethylene vinyl acetate) was considered as a part of the mix water. It should be mentioned that the polymers
were replaced with sand. In this experimental study, a combination of dry and wet curing conditions was utilized. For this aim,
after demolding of the specimens, they were cured in water for 6days, and after this period the specimens were cured in dry
conditions at temperature of 25 degree of Celsius. The mechanical properties which studied in this research were compressive
strength, flexural strength and flexural toughness. The shrinkage of the specimens has also been measured. It should be noted
that in this study, the rapid chloride migration test was used to evaluate the durability properties of the cement base mixtures
against diffusion of chloride ions. The results indicate that use of the polymers could improve the mechanical characteristics
such as flexural strength and durability in regards of chloride ion diffusion as well as length change due to shrinkage. The
polymer materials in calcium aluminate cement based mixtures have deceleration effect on cement hydration which results in
lower compressive strengths compared to the plain mixture, which this effect is more evident at higher replacement levels.
Despite the considerable reduction in compressive strength results at early ages especially for the mixtures with high contents
of polymers, the differences at later ages were significantly lower. For instance, at 5% incorporation level, similar results with
the plain mixture were obtained. In contrast to the compressive strength test results, high levels of polymer materials increased
the flexural as well as flexural toughness in comparison with the plain mortar. It is noteworthy that incorporation of ethylene
vinyl acetate in the mixtures could provide improved characteristics compared to the mixes with vinyl acetate at replacement
levels of 5% and 25%. However, at 15% replacement level, similar results were obtained for the aforementioned polymers.
The rapid chloride migration coefficient in the plain mix increased with age. However, using the polymers compensated for
this effect and lower permeability values were obtained at later ages. It should be mentioned that the Rapid Chloride Migration
Test coefficients were so low that the mixtures could be considered as relatively impermeable mortars. The shrinkage was also
influenced by content of the polymer materials and those with higher contents have reduced length change.

Keyword: Calcium Aluminate Cement; Vinyl Acetate; Ethylen Vinyl Acetate; Mechanical Properties; Shrinkage,
Durability
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