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2 2 FYv EHAZA styrene-butadiene rubber(SBR)2HElZ, ethylene-vinyl acetate(EVA)IBA 2 polyacrylic ester(PAE)e] 248
Mgl EUY g TolA Fejol-AMELE WA FAAS Azse], &2 WAEANY, F4AY, AZEEZAY 2 njgTz B
& AAESTh 1 A9 EEul-AWEY Y FUle gio] &3 AR BT FAHA T, 561]0“ 2 9%S T ZAS T3P A
Fe AaHRed, Fev AMED 15wt% ol dolA A4l g PAHA

Abstract : Test specimens of polymer-cement concrete composites were prepared using styrene-butadiene rubber(SBR) latex, ethylene-
vinyl acetate(EVA) and polyacrylic ester(PAE) emulsions as polymer dispersions in cement modified system at constant slump(10+0.5cm),
then compressive and flexural strengths water absorption, pore size distribution, and microstructures were investigated. Compressive and
flexural strengths of these composites were remarkably improved with an increase of polymer-cement ratio. These composites had a
desirable pore size distribution against frost damage due to a small capillary pore volume. Continuous polymer film was able to form in

higher than 15% of polymer-cement ratio.
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Table 1. Properties of Polymer Dispersions 2.3. EFAE
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Table 2. Mix Proportions of Polymer-Cement Concrete Composites

. " Mix Proportions(kg/m’)
Specimen  Polymer/Cement ~ W/C S/a

; R k
Symbol %6 (%) (%) Polymer ~ Water ~ Cement Fine Coarse e
Aggregate Aggregate

it
uce 0 0 475 0 207 414 803 879 Unmodified
Cement Concrete

5 43 475 20.7 178 414 803 879

SpC 10 372 475 414 134 414 803 879 SBR

) 15 319 475 62.1 132 414 803 879 Polymer-Cement Concrete
20 258 475 82.8 107 414 803 879
5 425 475 207 176 414 803 879

EPC 10 365 475 414 151 414 803 879 EVA
15 314 475 62.1 130 414 803 879 Polymer-Cement Concrete
20 285 475 82.8 118 414 803 879
5 435 475 20.7 180 414 803 879

PPC 10 3R89 475 414 161 414 803 879 PAE
15 33.1 475 62.1 137 414 803 879 Polymer-Cement Concrete
20 271 475 28 112 414 203 879

* W/C . Water/Cement ** S/a : Sand/aggregate
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Fig. 1. Polymer-cement ratio vs. air content of fresh polymer-
cement concrete.
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g. 2. Polymer-cement ratio vs. compressive strength of
polymer-cement concretes.
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Fig. 3. Polymer-cement ratio vs. flexural strength of polymer-
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Fig. 4. Polymer-cement ratio vs. water absorption rate of poly-

mer-cement concretes after 7 days water immersion.
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Fig. 5. Pore radius vs. pore volume of polymer-cement con-
cretes(polymer-cement ratio 15 wt%).
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6. Polymer-cement ratio vs. percent of pore volume of
pore radius range 10°-10'A to total pore volume.
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Fig. 7. The comparison of pore volume distribution vs. pore
radius of 5wt% EPC and UCC specimens.

A9 AT (EABETT F9)o]
o gt Ao
3%F9 ZYv-AdE ZAYE F
32 E7L SBRo|Y EVA Zg1-A]
A4 A I E ATELE X

o Bl A%E ATF

=4
R
E

b=y
S L

=
=
ot

o ok

e
ol &
P
=

=
I

lo

o =
U fm
ool

1)
— r'g'
U1

>
=,

1

o
o =

lo
ey
o
rl o
=
ud
e & Lo owk

H
gy

(e



Pore volume (cm’/g)

Fig.

Pore volume (cmg/g)

Fig.

Pore volume (cm3/g)

Fig.

Zen-ZAE
0.048
UCC total pore volume : 0.1000cm*/g

0.042 10wt% - EPC total pore volume : 0.1013cm’/g
0.036 |

—— 10wt%- EPC
0.030 } s uce
0.024 |
oota} i
0012}
0.006 |
0.000 T s

10!

102 10% 104 108 108 107

Pore radius ()

8. The comparison of pore volume distribution vs. pore
radius of 10 wt% EPC and UCC specimens.
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9. The comparison of pore volume distribution vs. pore
radius of 15wt% EPC and UCC specimens.
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10. The comparison of pore volume distribution vs, pore
radius of 20 wt% EPC and UCC specimens.
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Fig. 11. SEM photographs of EVA polymer-cement concretes.
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(¢) PAE polvmer film

Fig. 12. SEM photographs of SBR, EVA and PAE polymer
film.
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