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The Early Strength Prediction of Epoxy Mortars by the Maturity Method
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Abstract

The ohjectives of this study are to compare the development of compressive strength of

epoxy mortars used as repairing materials with respect to maturity, and to propose a

model predicting strength development of epoxy morlars,

A series of tests are carried out for the hardener contents of 30, 40 and 50 percentage

of epoxy resin and compressive strengths are measured at the age of 6, 12, 24, 72, 120

and 168 hours respectively under the cure temperature of 0, 10, 20 and 30°C. The datum
temperature is estimated by measured strengths, and the maturity is calculated with the

estimated datum temperature. The compressive strength of epoxy mortars can be predicted

by regression analysis from the maturity-compressive strength relationship.
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Table 1. Properties of epoxy resin

Specific L Chlorine Epoxy
) Viscosity
gravity (cps at 25C) Content | equivalent | Appearance
{20C) (wt%) {g/eq)

115 800~1600 (1.75~195! 195~215 | transparent

L, EEH 2 2
FAAE FTVHLH(Ca000) & AL,
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Table 2. Properties of {iller and fine ageregate

It Sge Specific | Absarption | Water content
1
- gavity | (%) (%)
Filler | =30#m| 075 0.20 <01
Fine agg. | £5mm | 260 2.75 <0.1
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Table 3. Mix proportions of epoxy resin mortars
(Unit : wt. %)

Binder Fine
Hardener contents |Filler
Epoxy resmn (phr)* aggregate
30
15 40 15 70
50

Note, *phr : Parts per hundred parts of resin.
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Table 4. Ambient temperature vs, compressive strength of epoxy mortars with various hardener contents.

Compressive strength ( kgf/cm® )
Hardener Ambient
content (phr) | temperature (C) Curing period ( h )

6 12 24 72 120 168

0 0 0 42 296.9 416.2 510.8

10 0 0 3252 599 769.0 9113

% 20 168 214.1 5234 803.9 936.6 10214
30 690.2 728.3 818.7 9152 9263 975.8

0 0 0 43 3%5.1 503.6 5756

10 0 0 3686 553.2 013.9 9325

10 20 2904 436.9 5964.3 770.3 9545 947.8
30 657.2 7417 792.7 840.4 856.5 8788

0 0 0 04 3311 480.0 5428

10 0 o 261.1 467.5 746.9 736.5

%0 20 2259 3586 4336 6454 674.6 7138
30 414.8 472.8 538.8 612.9 661.1 688.4
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Fig. 1. Compressive sirength vs. curing period of epoxy mortar with hardener content of 30, 40, 50%
various ambient temperatures
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Table 5. Constants of regression equations for Fig. 1

50%

2 4 6 8 10
Curing peried, vV x

at

Y=AVX+B
Hardener contents | Ambient temperature
(phr) () Constants Coefiicient of correlation
A B

0 45.03 -151.95 0.86

20 10 106.09 -280.78 0.94

20 126.96 -223.21 0.94

30 37.39 607.69 097

0 61.69 -221.19 0.96

40 10 98.23 -24343 0.88

20 75.50 151.18 0.96

30 27.08 627.36 0.83

0 56.27 -189.86 0.87

0 10 84.58 -223.39 0.94

20 65.59 99.429 0.87

30 31.38 358.45 0.54
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Fig. 2. Coefficient of slope of strength vs. ambient temperature vs.

Ambient temperature, X(C)

of epoxy mortar with hardener content of

Table 6. Regression analysis of coefficient of slope of strength and datum temperature.

. oz ]
Hardener Coefficient of slope of strength Y= aX® + bX + ¢ for Fig. 2 Datum
contents Ambient temperature ('C) Coefficient of temperature
(phr) 2 b c correlation ()
0 10 20 30 T
30 45.03 106.09 | 126.96 | 37.39 | -0.3766 | 11.277 | 41.514 0.9583 -3.31
40 61.69 98.23 7550 | 27.08 |-0.2124 | 51068 | 63.364 0.9788 -9.02
50 56.27 8458 | 65593 |31.379|-0.1475| 3.4546 | 59.276 0.9772 -11.51
2 Hp2EHol 23t oAl 22l o ¥ 4WASE viTs ¥ 9 Fig 349 2ol n
4z £ Ag 069 A$7E /MR &2 FAAE Bk w

7 HMSE olZAoIM 4r"0f nx| B

ey AN A4 (22 FA EZE Ha
2% 4&e HEay] AANE oM nXE 2
Baord BTk ¥ APAME nx FRL 9l
ABA Arhel A7} 30, 40, 50%Y We) FE%

g 7o 48 AANE o143 49 n
:«la 0.1~108] BHeNN BeAFH Add Ay
xSt GAREY BAT TSR HARYS

gla B A7AREEEY T ZEE L AL
T o242 g3t Po] At & gt

Mp = 2T~ T,) - 45

2(4)9] IR o|EAE AR A EFA B
2E AA2rE A4S HIAE Table 79 vlet
Wik

- 104 -



A2 % o EFA EEHY 2773k o4 F

Table 7. Maturity of epoxy mortar

Hardener Ambient Maturity (C - h")
contents tempertature Curing period (h)
(phr) © 6 12 24 72 120 168
0 9.71 1472 2231 43.13 58.60 71.71
20 10 39.01 59.13 89.63 173.27 235.41 288.08
20 68.31 103.55 156.95 30341 41222 504.44
30 97.61 147.96 22426 43354 589.03 720.81
0 2643 40.07 60.74 117.41 159.52 195.21
10 55.74 84 48 128.05 24755 336.33 41157
10 20 85.04 128.90 195.37 377.69 513.14 627.94
30 114.34 173.31 262.69 507.82 689.95 844.30
0 33.71 51.10 7746 149.74 203.44 24895
10 63.02 95.51 144.77 279.87 380.25 465.31
>0 20 92.32 139.92 212.09 410.01 557.06 681.68
30 121.62 184.34 279.41 540.15 733.87 898.04
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Fig. 3. Coefficient of correlation vs. n for 4t of
maturity equation calculated by relationships
between maturity and compressive strength of
epoXy mortars
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Table 8. Constants of regression analysis of loga-
rithmic curves for maturity vs. compressive

strength
Logarithmic curve (Y =aln(X)+b)
Hardener
content (phr) a b Coefficient of
correlation
30 292.42 | -881.16 0.83
40 338.64 | -1223.1 0.86
50 27318 | -10405 0.87
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