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Strength Characteristics of Epoxy Cement Mortar without
Hardening Agent
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<Abstract>

The durable lifetime of RC structures is shortened by
various reasons, which are the generation of cracks in
construction and service term, the exterior deterioration
according to climatic condition, the surface damage due to
chloride attack and the corrosion of reinforced bars. The
durability of concrete structures is nevertheless able to be
increased by the method and the material of reinforcement
and repair. The epoxy resin is widely used for reinforment
and repair of concrete because of the superiority in
mechanical property, adhesive property, abrasion
resistance, impact resistance and chemical resistance. The
epoxy cement mortar with hardening agent has a lot of
disadvantages that are troublesome mixing Wwork,
weakened weatherability and high cost for hardening
agent. In this study, the mix proportion of mortar is
presented just only with epoxy resin and some
admixtures, and the test result of mortar without
hardening agent shows the higher strength than the
mortar with hardening agent. In the mix proportion, the
weight of epoxy resin must be less than 15% of the unit
weight of cement, and 10% of unit weight of cement is
adequate for the weight of admixtures.

Keywords : epoxy cement mortar, compressive strength,
durability, hardening agent reinforced concrete
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Table 1. Properties of Epoxy Resin

Epoxide | Molecular Hue D(;gféty V1(52%(:(S:1ty
equivalent| weight | (gardner) g/em’) MPa - s)
190 410 0.1~0.3 1.10 13,000

Table 2. Performance of Epoxy Resin

strength(N/mm?®)

Test Items Results Test Method
Flow(mm) 210 KS F 2476
Setting hours(hrs) 1.5/13 KS F 2560
Flexural .
Strength(N/mm?) 1 KS T 2477
Compressive 95 KS F 2477

No crack or

Impact resistance KS F 4041
spall
Length change(%) +0.05 KS F 4916
Abrasion 013 ASTM D
resistance(mg/mm?) ) 4060-01
Adhesive 25 ASTM D 4541
strength(N/mm?) ~
Alkali-proof ok KS M 5307
Salt water ok KS M 5307
resistance
QUV Test ok KS B 5549
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Table 3. Component Analysis of Silica-fume

Chemical components Physical properties
SiO2 86-96 -
A0 0410 Pfartlcle , 2900
203 A1 density(Kg/m”)
FezOe, 0.1-15
Ca0 0.1-05 Epec(lﬁ‘g/ V|1
MgO 0.3-2.0 sHracem/e
Na,O 0.4-05 i
2 Coarse Particle < 1%
K20 0.3-30 > 44pm
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Fig. 1. Compressive strength test.

Fig. 2 Result of compressive strength test.

1108 A4 (2007. 11)

3. A9 49 ¢ &4
31 4= 54

Fig.32 ZAsAl & AF&3HA] 22
E nEzgze Agi-F 9 Fol
Wals Yehga g 4
o EA REEEO ZFx W
TdHA e A=
0~20% Atolol Al 7=
olth7} 30% ol4F Al-&3t
2 3

o Z A Al

>
>

Lot
2
f
et}
N
=
ol
o
R
Hor &2 o)

i
AC
g
T

2,
i
>
~
>,
=
m
=

o
ot
o,
O =

%
Y

X
2
£
<
X

olN
A
]
B
Bfil
y —+
HN
_o'h
D o fr
N
w o M

o
N i ot
o L

,d
oK ox
N
N
B
B>

o
32
o
2
I
>
>
o =

= g
;‘i
)

de U Im

ol >

ool T o
N
)
ol
o
>
~

(mk

o rlr
o
o
it
°
fuj
v

N 10
=
2

vl 20%

S
Fo{l
i)
~

o 3> i Beoox 3L oru ol o Sorle KT

ol
i
R
>
oo
o

i
>
>
=,
[t
k
i

o T

[
1o
o
Hy
ol
b
e
2
e
>
~
>

ot
o mlo
i
o,
o)
o
=
N
ot
-~
tg o i
o N
fo
o,
off
o

1_,
( l'ﬂ

N

-~

olN

— N
=

ol

Lo

rir

x
2
1
>
~
>
2 [
o [m g
g
Lo
o
iy
ol

olN i
Lot
i)

> L
=2
i
>
>
=,
[m

g
[rtl
Au)

ot rlo

Lo >

™2 Ho ot K
(1t
R
_\£4
|
ol

= rfot
0,
=

o ¥° o

Jee 4EgEd 2 9 MAA 2t A
o etk AHAE AgeA Ge %A
AME mEeEedd  des-F/AWME )



AeAE g e oEA ARE me

10%E A8 4 AstAs ASFE A9l
Bl ale] o ZA/AIME H] 20% o]dlel A= 2.3
qu =2 dEE UEdt

Table 4. Mix Proportions of Epoxy Cement Mortars

Ep(?xy o Silica Water/ C.Iement Ep9x¥
resin— | Speci | -fume | Flow : sand | resin :
cement .
cement |-mens| /ceme | (cm) ratio(%6) (weigh | hardener
ratio(%) nt(%) ° t) (weight)
5 140
0 E/c-0| 10 140
15 139
5 143
5 E/c-5| 10 144
15 141
5 144
10 |E/c-10| 10 142 70 1:3 1:0
15 142
5 145
20  |E/c-15| 10 144
15 143
5 145
30  |E/c-20[ 10 144
15 144
5 151
E/c-5
5 1 10 149
15 148
5 153
E/c-10 Z
10 1 10 152
15 151
70 1:3 1:1
5 153
E/c-10 -
20 1 10 154
15 152
5 156
E/c-10
30 1 10 154
15 155
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Fig. 3. Strength Changes of Epoxy Cement Mortar
without Hardening Agent according to
Silica-fume.
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with hardener
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Fig. 4. Strength Changes of Epoxy Cement Mortar
with Hardening Agent according to Silica-fume.
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Fig.b. Strength Ratios of Epoxy Cement Mortars
with and without Hardening Agent.
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Fig.6. Strength Changes of Epoxy Cement Mortar
according to Silica-fume(Epoxy 5%).
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Fig.7. Strength Changes of Epoxy Cement Mortar
according to Silica—fume(Epoxy 10%).
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Fig.8. Strength Changes of Epoxy Cement Mortar
according to Silica-fume(Epoxy 20%).
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Fig.9. Strength Changes of Epoxy Cement Mortar
according to Silica—fume(Epoxy 30%).
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