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Mechanical and Durability Characteristics of Latex Modified Repair Mortar for
Agricultural Underwater Concrete Structure
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Abstract

The most agricultural concrete structures for the irrigation and drainage are exposed to the underwater condition
at the irrigation period and they take the influence on very severe cold in the winter. Therefore, it is impossible
to use repair materials used to the general concrete structures. The research need the development of the repair
material for a performance enhance of the agricultural underwater concrete structures. This research evaluated
the mechanical and durability performance of the latex modified repair mortar for underwater concrete structures
which peformed the repair in the underwater according to the characteristic of the agricultural concrete structure.
The latex modified repair mortar is a material that minimize the effect of the ecosystem, environment and the
segregation. In this research, the construction condition of the latex modified repair mortar for agricultural concrete
structures was considered and the test specimens made in the underwater condition. Test results was then com-
pared with target performance and commercial repair mortar.
Experimental test results indicated that the mechanical and durability performance of latex modified repair
mortar for agricultural underwater concrete structure satisfied all target performance. Also, the latex modified repair
mortar resulted in better repair performance than the commercial repair mortar.

Keywords : Agricultural underwater concrete structure, Durability performance, Latex modified repair materials, Mecha-
nical properties
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Table 1 Target properties of latex modified repair

materials
Properties Test conditions Target value
Compressive strength | 28 curing days > 50 MPa
Flexural strength 28 curing days > 10 MPa
Bond strength 14 curing days >2MPa
. ... JAASHTO T 159
Chloride permeability ASTM C 1202 1,000 cotumbs
. . CaCly > 80% residual strength
Re&stax;gfuté)oihelmcal NaSOq > 80% residual strength
HoS04 > 65% residual strength

Table 2 Physical and chemical properties of cement

Setting tirme Compressive
 |Fineness| Specific [Stability| strength(MPa)
Physical | (o) | gravity | (9 |niial] Final| 3 | 7 | 28
properties (min) | (min) |days|days|days
3,449 | 315 | 007 {245 |5:40|23.0(305(39.4
Chemical|  Loss on ignition(%) MgO(%) SO3(%)
properties 1.3 2.8 2.1
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Table 3 Chemical composition of fine aggregate
Si0; | Al:Os | FexOs | CaO | KO | NayO | TiG; | Total
9.0 | 20 1.0 0.1 0.5 0.2 0.2 100
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Table 4 Physical properties of Latex

Concentration| Specific Surface tension| Particle |Viscosity
%) gravity (dyne/cm) | size (A) | (cps)

46.9 1.02 {1055 30.565 1793 | 4433

pH
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Table 5 Chemical composition of silica fume
Si0; AlaOs KO0+ Na0 Ca0+MgO
Min.90 Max.2 Max.2 Max.5

Table 6 Properties of antiwashout admixture

Specific

. ClI” content(%)
gravity

Ingredient | Appearance Viscosity

Hydroxyethyl | White colored

cellulose(HEC)|  powder L3 40000~60000 Less than 1
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Table 7 Mix proportion of latex modified repair
materials for under water concrete

. Silica Antiwashout
Cement:Sand | Latex fume(@) | admixture(Wx%) W/C
1'L5 5% 10% 1.3% 0.33
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