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Characteristics of the Hardening Shrinkage and
Creep of Epoxy Resin Concerte
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ABSTRACT

This study was accomplished to investigate the characteristics of hardening shrinkage and initial creep of epoxy resin
concrete depending on the presence of filler.

According to the test results, the hardening shrinkage was increased with increment of storage temperature, and the ef-
fect of temperature on the hardening shrinkage of epoxy resin concrete with 6% filler was more Significant than that of
epoxy resin concrete without filler. Also, the initial ¢reep strain was increased with loading times, stress—strength ratio
and elastic strain, and the values for epoxy resin concrete with 6% filler are higher than that for eposy resin concrete
without filler.
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Table 1. General properties of the epoxy resin used.
Item Values

Type of compound
Appearance

Viscosity at 25°C (P)

Specific gravity at 25°C (g/ml)
Epoxy equivalent

Molecular weight

Bisphenol A and epichlorohydrin

Citrine and transparent

110—140
1.17

184 —194
370—-400
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Table 2. General properties of the epoxy resin used.

Item

Values

Type of compound

Appearance

Viscosity at 25°C (P)

Specific gravity at 25°C (g /ml)

Aminopolyamine

Deep brown and transparent
25~45

0.96
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Table 3. Physical properties of the aggregate used.

Item Specific Absorption Finess
gravity (%) modulus
Fine aggregate 2.8 0.67 2.9
Coarse aggregate 2.6 0.57 6.4
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Table 4. Mix proportion of the epoxy resin concrete. (Unit ; kg/nf)
Item Without filler 6% filler
Epoxy resin 248.4 233.6
Coarse aggregate 891.7 838.7
Fine aggregate 891.7 838.7
CaCoO;, - 121.0
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Table 5. Test resuits of strength and modulus of elasticity.
Stength (kg cnf) Modulus of
[tem c ) Splitting Bendi elasticity
ompressive : endin,
pressiv tensile g (x10°%kg )
826 104 144 2.1
Values 847 102 119 2.1
Without 863 108 ) 134 2.7
filler Mean 845 105 132 2.3
Standard
andar 28.20 7.98 1050 0.283
deviation
815 108 148 2.0
Values 847 98 125 2.0
6% 868 107 122 2.5
filler Mean 843 104 132 2.2
Standard
.. 32.20 9.47 11.40 0.203
deviation
BEHE , MIROEWME, g nF & =8 ghal, TELES = Table 59 3h3} Fig 19
£ .*LO]ZI i gleh e, WA “é"?: Al ) — TR EﬁHOﬂH = 4 S%o] FH
= gaelee] 2% vH @A B4 G #rb Qu Afne o B vt
elutoh 53], Bggigel o gk %U%z%l?ﬁr?ﬂ* AyyarV 59| Rl — sge=d, ol BF

o REESl Lok 2ok Aol gyl e @
Ak,

112

7boAME EagEe] BEEHEcE e
el ek Sl

ZH2| =83 K|



olBq MRZ o FA] Bl TaEE B
“%%oﬂ FAT 4% AnleE Zagled i3
Z MEE Adg & A dbwle & Mk
, lu]f*r% AdE BWE 471 ok
wheba], FREREE 2A dled WEES =
AF gl el dAl s EazlEe) B
of th¥- WFgest Pasicha 4ol

Fig. 1. Stress—strain relationship.

3.2 BE(bUE &

—fgpy ez AmME Zag e EBRWHE
(drying shrinkage)el]l ¢13g wojz& FHES

Bk, AdEfa) BE, ’?HE# mE,
ZVek, e Hg W e rokn vl Yo g
54 _] g;l E<]_.8 12, 13)

zeiv), ol HA] BHlE FagEe A$E %
€ EEA @7 wlfol B #E(hardening

shrinkage) 2. 8 #2311 gleon], oo v]xt
A F-gehn & i g
O}?]oﬂkl—‘: ﬁj‘ﬁ*jg] A, ﬁ‘ S, AR

Befilol] whE o 4] By Faelse] mhEfbUg
feoll HE RERS sheld w2 ff?:%l: Table

63 #ond o|AE¢ EEskd Fig. | 3 9l 49}
71-[;].

Fig 2+ FTHRME L3¢ o 3'?—9] R
mE, FLERMEA EEtigsEel RS Jeld

H23A 13, 1990. 3.

o

n

Hardening shrinkage(x10 %)

=
i

Aol ot
“’] BitRol A REREY) LRESE B
e Einslgl v, 40C e 7%= oF 8047},
JOCf] 795 ok 1204]7), 20°C2) 7%= of
1404171 o] ZH-E] ®{Ligage] v HWhndx @&

£ A%e nee

o)

O Storage temp. 10T
® Storage temp. 20°C
& Storage temp. 30°C
A Storage temp. 40°C

S LA T
o2 -
e 0 @

N O OO
O/O/ -
d 1 L I A Nl

160

80 120

Flapsed time(h:)
Fig 2. Elapssed time wvs. hardening shrinkage of
epoxy resin concrete without filler.

Fig. 3-& FIEH 6% 5 o 2 REBE
Al RUBRERT M B bUgsmel BMRldl, o] A%
E REBES AT L-'lii- WU e =ZA
PFEFL*EI- l@ﬂjl&%fﬁiﬁ“l sk = i’éir_ —

kAl MEFEE v A7 U.}= 40°C 3 30°Col A
oF 90417, 20c W 10°Coll ] ¢k 1304] 7o) g}
ok,

o2 gk

7V e E

BRE R
uu]. 2 7|
EUEA R Shd N R R

Wb aol Aol dg o+ Udch

Al HRLM AR R
sdofvia EIEH R |
w2 7|

Agnel z3

Fig. 4% @RS WLk MIES Jel
HoZlefeh oyrl s RATHEZ bERSsE
kil A e oF 4 eleni, 20T ek 30T

oA R mELigHEe] MEnE Rk
o] o & R Lol RIE -2 M M *

113

.
200



Q st temp. 10°C
Table 6. Test results of the hardening shrinkage. P st::j: temp. 20°C
ltem Strorage Elapsed Hardening oL A Storage temp. 30°C
temperature('C) time(hr.) shrinkage(x107%) o~ ‘ ® Storage temp. 4O°C
10 0.83 3
>
30 1.21 =
10 50 1.72 g
[=3
100 3.21 o
5
200 3.65 "
10 0.77 E
30 1.58 ?3
20 50 2.75 =/
’ L 1 )
. 100 4.31 R R
Without 200 4.96 Zlapsed time (hr.)
filler 10 1.95 Fig. 3. Elapsed time vs. hardening shrinkage of
30 3.04 epoxy resin concrete with 6% filler.
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100 4.85 1°
200 5.14 0 e Without filler
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10 3.19 el
30 4.52 RO
sk
40 50 5.29 ®
100 5.81 = et
200 5.81 B
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30 2. 97 Fig. 4. Relation between storage temperature
20 50 3.09 and hardering shrinkage.
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Table 7. Test resuits of the creep strains.

Item Stress/ Loading Total Elastic Creep Creep
Strength . . . . ..
Comp. ; time strain strain strain coefficient
Working
strength Stress (hr.) (e x107%) (e, x107°) (&, x107%) (p=c¢/€e)
0 1210 1210 0 0
10 1850 640 0.53
0.3 30 2115 905 0.75
0. =254 50 2200 990 0.82
(kg cnf) 100 2440 1230 1.02
200 2600 1390 1.15
340 2650 1440 1.19
0 1610 1610 0 0
Without 10 2315 705 0.44
filler 0.4 30 2650 1040 0.65
0.=845 0.=338 50 2810 1200 0.75
(kg i) (kg cnt) 100 3120 1510 0.94
200 3570 1960 1.22
340 3730 2120 1.32
0 2010 2010 0 0
10 2850 840 0.42
0.5 30 3106 1096 0.55
0, =423 50 3330 1320 0.66
(kg cat) 100 3750 1740 0.87
200 4210 2200 1.09
340 4375 2365 1.18
0 1240 1240 0 0
10 2065 825 0.67
0.3 30 2290 1050 0.85
0. =253 50 2370 1130 0.91
(kg cnt) 100 2510 1270 1.03
200 2640 1400 1.13
340 2780 1540 1.24
0 1660 1660 0 0
6% 10 2890 1230 0.74
filler 0.4 30 3020 1360 0.82
6. =842 0w =337 50 3230 1570 0.95
(kg cil) (kg cil) 100 3665 2005 1.21
200 3970 2310 1.39
340 4105 2445 1.47
0 2080 2080 0 0
10 3380 1300 0.63
0.5 30 3840 1760 0.85
o,=421 50 4100 2020 0.95
(kg /cnf) 100 4445 2365 1.14
200 4720 2640 1.27
340 4905 2825 1.36
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Fig. 7. Relation C=T/(a+bT), T/C vs. T of epoxy
resin concrete without filler.
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Fig. 8. Relation C=T/(a-+bT), T/C vs. T of epoxy
resin concrete with 6% filler.

Table 8. Values of a and b in relation C=T/(a+bT)
Ultimate
liem compressive Stress/b_trength a b
strength ratio
(kg end)
0.3 1.26 x107° 6.7 x107*
None ) ~ .
. 845 0.4 1.66x10°° 4.3%x1078
filler . .
0.5 1.52x107 3.8%x1078
0.3 1.00x107¢ 6.4x 1078
6% -6 }
. 842 0.4 0.94x10 3.9x10°*
filler -
0.5 0.65x 107 34x107°
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