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ABSTRACT Epoxy resin has widely been used as adhesives and corrosion-resistant paints in the construction industry for many
years, since it has desirable properties such as high adhesion and chemical resistance. Until now, in the production of conventional
epoxy cement mortars, the use of any hardener has been considered indispensable for the hardening of the epoxy resin. However
we have noticed the fact that even without any hardener, the hardening process of the epoxy resin can proceed by the action of
hydroxides in cement mortars. As a result the disadvantages of the two-component mixing of the epoxy resin and hardener have
been overcome. The purpose of this study is to evaluate the mechanical properties and durability of epoxy cement mortar without
a hardener exposed at indoor and outdoor for one year. The epoxy cement mortars without and with a hardener were prepared
with various polymer-cement ratios, and tested for weight change, flexural and compressive strengths, water absorption, carbonation
depth and pore size distribution. Especially, the basic properties of the epoxy cement mortars without hardener are discussed in
comparison with ones with the hardener. From the test results, it is concluded that the epoxy cement mortars without a hardener
exposed at indoor and outdoor for one year have higher strength and befter durability than ones with the hardener within the

polymer-cement ratios of 10 to 20%.
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Table 1 Test variables in properties of epoxy cement mortars

H E
Factor ardener P/C  Curing agd xpo.sy.re T est
content condition| item
Level 2 6 4 2 6

Table 2 Properties of epoxy resin

Epoxide | Molecular Hue Density Viscosity
equivalent | weight | (Gardner) | (20°C, g/em’) | (20°C, mPars)
185 392 0.2-0.4 1.20 12,800

Table 3 Mix proportions of epoxy cement mortars
Cement: | Polymer | Hardener Water-cement| Air content| Flow

sand cement | content .

(by weight) ratio%) | (wegy | PIOU0 | 09 [ mm)
0 75.5 4.7 170
5 75.5 38 171
10 0 75.5 3.8 172
20 75.5 29 171
L3 40 75.5 2.6 172
80 75.5 26 173
5 68.0 141 169
10 65 70.0 12.4 166
40 80.5 6.6 170
80 80.5 54 170
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NHENS A5t AZEATH A4 40x40x 160 mm
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Table 4 Monthly weather observation data at outdoor exposure
site
Observation || June | July | Aug. | Sept. | Oct. | Nov. A
item Dec. | Jan. | Feb. | Mar. | Apr. | May. )
Mean air 194 1 20.1 | 223 | 19.8 | 13.8 | 10.1
12.0
temperature("C){| 3.8 | 1.1 | 1.7 | 3.5 | 123 | 16.5
Mean relative || 79 84 81 81 77 77 75
humidity(%s) [| 77 75 72 68 57 71
Precipitation |[179.5]155.0]151.1{132.5| 93.5 { 92.5 10726
total(mm) | 25.0 | 18.5 | 43.0 | 63.5 (225|960 |
Mean wind || 33 | 24 | 27 | 26 | 3.1 | 29
. 34
velocity(mv/s) | 3.7 | 33 | 5.5 | 3.9 | 4.1 | 3.5
Sunshine |[177.5]131.7[162.6|136.0|179.0|139.6 2,139.1
duration(h) |133.0|165.5/179.5(233.5|276.0{225.2|2,139.1
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Fig. 1 Weight change and exposure period of epoxy cement
mortars exposed to outdoor
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Fig- 2 Weight change and polymer-cement ratio of epoxy
cement mortars exposed to outdoor for one year
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Fig. 3 Flexural strength of epoxy cement mortars exposed at
indoor
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Fig. 5 Flexural strength of epoxy cement mortars exposed for
one year
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Fig. 6 Relative flexural strength of epoxy cement mortars
exposed for one year
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Fig. 7 Compressive strength of epoxy cement mortars exposed
to indoor
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Fig. 8 Compressive strength of epoxy cement mortars exposed
to outdoor
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Fig. 9 Compressive strength of epoxy cement mortars exposed
for one year
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Fig. 10 Relative compressive strength of epoxy cement mortars
exposed for one year
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Fig. 11 Water absorption of epoxy cement mortars exposed to
indoor
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