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A Study on the Early Strength Prediction of Epoxy Resin Mortars
by the Maturity Method
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ABSTRACT

The objectives of this study were to compare the development of compressive strength
of epoxy resin mortars used as repairing materials with respect to maturity, and to
propose a predictive model for strength development of epoxy resin mortar.

A series of tests were carried out for the hardener contents of 30, 40 and 50 percentage
of resin and compressive strengths were meéasured at the age of 6, 12, 24, 72, 120 and 168
hours respectively under the cure temperature of 0, 10, 20 and 30TC. The datum
temperature was estimated by measured strengths, and the maturity is calculated with the
estimated datum temperature. The compressive strength of epoxy resin mortar could be
predicted by regression analysis from the maturity-compressive strength relationship.
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Table 1. Properties of epoxy resin

' Appearance | Epoxy equivalent (g/eq) |Viscosity (cps at 25T ){Chlorine Content (wt%)| Specific Gravity (207C)
! transparent 195~215 800~ 1600 1.75~1.95 1.15
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Table 2. Properties of filler and fine aggregate

Ttem Specific gravity Absorption(%) Water content (%) Unit weight(g/cm®) Size
Filler 0.75 0.20 0.1 and less 1.1 =< 30pm
Fine agg. 2.60 275 0.1 and less 1,500 < 5 mm
4, MYy
Table 3. Mix proportions of epoxy resin mortars
(Unit : %)
41 229 Az Binder Filler Fine
waHe wius FYAT G5 S5 a1 Epoxy resin|Catalyst a;)ent (phr)=* aggregate
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Table 4. Ambient temperature vs. compressive strength of epoxy
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Table 6. Regression analysis of coefficient of slope of strength and datum temperature.
Hardener Coefficient of slope of strength Y= aX® + bX + ¢ for Fig. 2 Datum
contents Ambient temperature (C) b Coefficient of temperature
(phr) 0 10 20 30 a ¢ correlation (C)
30 45.03 | 106.09 | 126.96 | 37.39 |-0.3766] 11.277 | 41.514 0.9583 -3.31
40 61.69 | 9823 | 7550 |27.08 |-0.2124] 5.1068 | 63.364 0.9788 -9.02
r 50 56.27 | 8458 | 65593 [31.379(-0.1475| 3.4546 | 59.276 0.9772 -11.51
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Table 7. Constants of regression analysis of Linear

for

= curves maturity vs. compressive
6. 2 & strength
Linear curve ( Y = aLn(X) + b )
Fr= AL E W) 23] AA o ZA] 3 . th;rd[er(le‘r” Coefficient of
s 03_?1.‘,_ SRR ¢ ALY content tpar a b correlation
% ol g8 o EA 2 REEY 7] B AdF 30 292.42 | -881.16 0.83
of B8 Aoz 1 AYE 2FsA e groh 40 33864 | 12231 0.86
50 273.18 | -1040.5 0387
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Fig 3. Maturity vs. Compressive strength of epoxy resin

mortar with hardener content of

30, 40 and 50%
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