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Strength Development Properties of Latex Modified Concrete
For New Concrete Bridge Deck Qverlay
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Abstract

This study focused on the investigation of compressive and flexural strengths development, and bond
strength of latex modified concrete in order to validate the feasibility of application into concrete bridge deck
overlay. Pull-out bond test was used for evaluating the bond strength of latex modified concrete to substrate.
The main experimental variables were latex-cement ratio, surface preparation and moisture levels.

The compressive strength of latex modified concrete decreased slightly and the flexural strength increased as
the latex content increased from 5% to 20%. This might be due to the flexibility of latex filled in voids and
interconnections of hydrated cement and aggregates by a film of latex particles, respectively. In general,
increasing the amount of latex will produce concrete with increased tensile and flexural strength and lower
modulus of elasticity. Significant improvements in bond strength between new and existing concrete were
achieved through the modification of the new concrete bridge deck overlay by latex polymers. The effect of
surface preparation on bond of latex modified concrete to conventional concrete were significant at the
conditions by sand paper and wire brush. A better bond could be achieved by rough surface rather than
smooth. The saturated condition of surface is the most appropriate moisture level among the considered,
followed by dry condition and wet condition.

Keywords - latex modified concrete, direct pull-out bond test, bridge deck overlay
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E 2. Mix Proportions of Latex Modified Concrete

W/C S/a Mix Proportion (kg/m3)

) | %)

Latex | Water | Sand

40 128 1012 834
&0 108 934 811
120 83 956 788
160 68 927 765

Cement Gravel
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22l 4. Slump Variation with Latex-Cement Ratio
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Tensile stress Fracture mode (%)
at failure

(kgf/cm2) ILMC | Interface | Base con'c.
803 45 40 15
{;);C 807 8% 15 0
° 442 8 5 10
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i)/c 1645 80 2 0
? 11.22 &0 10 10
20.36 20 0 80
IL;S 20.81 15 0 8
° 19.36 20 0 80
201 10 0 %0
zLo/OS 215 15 5 80
° 2046 20 10 70
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E 5. Test results of pull-out test for moisture level
and fracture mode

Tensile stess Fracture mode (%)
at failure
(kgf/cmz) LMC | Interface | Base con'c.
20.36 20 0 30
SSD 20.81 15 0 &
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Dry 1222 100 0 0
9.19 100 0 0
1967 30 0 20
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25 20.18
g
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Moisture Level

22115, Comparison of moisture level effect on pull-out test

weba], 32 Ed W’ LMCY B $7]¢

Bl Sleld AR ERANE ERAZE
st} 7bg el Ao vehct

7 ZazEse)

4.4.4 T A0l o5 2XRE EM 2N

3320l

© 0 0000000000000 0DO0OCOO0O0OOCO00COCO0GCO0O0GOOGGOOCOG 0000000000300 0O0GCoO0GCO0O00 0000 0

B Base Concrete
[ Interface
RLMC

Fracture Mode (%)

~
<
e

’5/0 10% 15% 20%
Latex-Cement Ratio (%)

|

2l 16. Mode of failure for latex-cement ratio
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%! 17, Mode of failure for surface preparation
from pull-out test
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