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ABSTRACT

The effects of slag content and polymer-binder ratio on the strength properties of autoclaved SBR-modified
concretes using ground granulated blast-furnace slag(slag) and a styrene-hutadiene rubber (SBR) latex are examined.
As a result, the compressive and tensile strengths of the autoclaved SBR-modified concretes using slag increase
with increasing slag content, and reach a maximum at a slag content 409, and increase with increasing
polymer-binder ratio. In particular, the autoclaved SBR-modified concretes with a slag content of 409 provide about
three times higher tensile strength than unmodified concretes. Such high strength development is attributed to the
high tensile strength of SBR polymer and the improved bond between cement hydrates and aggregates because of

the addition of SBR latex.
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Table 1 Physical properties of ordinary portland

cement
Blaine | Setting time co$%§§fﬁve
Specific | specific {h-min) s

gravity | surface " -
(em’/g) |l Fnal |54 qg | 28
ime | time

3.16 3,290 | 2-22 | 3-31 | 295 441 | 615

Table 2 Physical properties and chemical compositions
of ground granulated blast-furnace slag

. Blaine Percent Activity index
Specific specific flow (%)
gravity surface (%)
(cm/g) o 7d | 28d | 91d
291 10070 87 128 115 106
Chemical compositions (%)
MgO SOz SiO; Ig. loss Cr
558 0.12 335 <0.05 0.003

Table 3 Physical properties of aggregates

Type of Ma;;il;r;wn Fineness d?nuslili Specific| Water
aggregate (romm) modulus (ket/ [y) gravity | absorption
Fine o5 | 260 | 160 | 254 | 22

agg.

Coarse |\ oo | 668 | 162 | 253 | 193
agg.

Table 4 Properties of SBR latex

Type of Specific H Viscosity Total
polymer gravit é/ (28 ) (207C, solids
dispersion (g/cm’) mPa - s) (%)

SBR 1.00 9.4 64 44.8
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Table 5 Mix proportions of SBR-modified concretes using slag

g Air Polymer-{ Water- Sand- Unit Mix proportions by weight
3 | Slump binder | binder |aggregate| water (kg/m®)
con;cent (cm) cor(l)tent ratio ratio ratio | content
(%) (%) (%) %) (%) (ke/m) Cement | Slag |Polymer| Sand |Crushed stone
10.0 3.0 0 60.0 40 180 0 706 1055
95 2.8 5 53.0 40 159 15 714 1067
0 95 2.3 10 490 40 147 300 0 30 716 1070
10.0 2.0 15 42.0 40 126 45 726 1084
105 19 20 33.0 40 114 60 723 1081
105 31 0 580 40 174 0 709 1059
105 2.7 5 53.0 40 159 15 713 1065
30 10.0 2.2 10 490 40 147 210 90 30 715 1068
95 2.0 15 42.0 40 126 45 723 1080
10.0 1.8 20 38.0 40 114 60 722 1079
10.0 2.9 0 57.0 40 171 0 713 1065
105 25 5 52.0 40 156 15 717 1071
40 10.0 2.0 10 480 40 144 180 120 30 719 1074
10.5 1.8 15 41.0 40 123 45 727 1086
105 1.8 20 370 40 111 60 724 1082
10.0 2.8 0 57.0 40 171 0 713 1066
95 2.2 5 52.0 40 156 15 719 1075
50 105 19 10 48.0 40 144 150 150 30 719 1075
95 18 15 41.0 40 123 45 726 1085
10.0 1.7 20 37.0 40 111 60 721 1087
Note, * : wt % of binder(cement+slag)
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g * Slag content (%)
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Fig. 1 Pore size distribution of autoclaved unmodified concretes with slag
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Fig. 2 Pore size distribution of autoclaved SBR-modified concretes with slag
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Fig. 3 Slag content versus total pore volume of
autoclaved SBR-modified concrete
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Fig. 4 Slag content versus compressive strength of
autoclaved SBR-modified concrete
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Fig. 5 Polymer-binder ratio versus compressive
strength of autoclaved SBR-modified concrete
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Autoclaved SBR-modified concrete using slag

Photo 1 Microstructures of transition zone between
aggregates and cement hydrate of autoclaved
unmodified concrete and SBR-modified
concrete using slag
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Fig. 6 Slag content versus modulus of elasticity of
autoclaved SBR-modified concretes

612

=
o

gojHok SBR &4 &l AHE EIEY I~
w9 n2&da x3E 9 ZEu-AgAn|oke] B4
vetdl Zlojd. EE|m-AgAldl BAgle] 12&Ta
e E% SEZFolR I SBR ¢ ZEH A

O

il

dE ZIEY AAATE w2&ea XFEe 27}

w2t Zrletn 12Eda 28-& 40 9%ollA 5]IHX]E
Sl X&heol Al n2EHY L vRES
EUT LESYo|HYA SBR &Y YW AMIE &3
2 ES] 017‘}7&55 Z2r-ZA3Aue] 7l wet @3
3 7kl %S Bk 53], 12&H A3e 40
% R ZE9-AFAH 20 %9 SBREY EH "]““E
FAYEE BE AHE E"ﬂﬂﬁﬂ‘i} oF 3uje] mf-

S AR L}E}‘”E} °]74° ‘?a ilﬂ‘ﬂ ]““E

32
. &
%401

e o] R ARIE FES A L«l 3ol 5‘4}1 01

HE17] witol2} dekey,

= ﬂ?"ﬂ Folo] nRgH vRLE EAT 0EF
[HgAd SBR &9 Egvf AHE ZAES k%

E ‘31%}70‘5—“: Eev-Z2gAu|e] 71l s =L
%

= =
7 3 QREAIN BAA bt £, 2
P2 v EEE EQ% CEZHO)|BYA SBR ¢ EE
o AE FAYEY Fre KE 20 294 {2d
30

< Slag content (%)

a

)

2

3]

@

o

()

©

3 10 1

3

kel

s!

=

O — S T P
0 5 10 15 20

Polymer—binder ratio(%)

Fig. 7 Polymer-binder ratio versus modulus of
elasticity of autoclaved SBR-modified concretes
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autoclaved SBR-modified concretes
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Fig. 9 Polymer-binder ratio versus tensile strength
of autoclaved SBR-modified concretes
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