Development of Strength and Durability Properties of
Latex—-Modified Concrete with Rapid-Setting Cement
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ABSTRACT

The purpose of this research is to develop rapid setting cement latex modified concrete
(RSLMC) which will be used to overlay bridge deck for maintaining and repairing. The main
experimental variables were the types of rapid setting cement and variation of latex and antifoam
agent contents were selected as admixture factor, then the properties of workability and strength
development and durability properties were investigated. The results of this study show that latex
content give increment of a slump due to surface tension in polymer particles and reduce unit
weight of water for preservation of workability. In addition, When no and 1.6~3.2%6 antifoam
agent were mixed, 8%, 2.0~3.8% were respectively obtained. An increasing the amount of latex
produced concrete with increased flexural strength, but with slightly lower compressive strength.
Rapid chloride permeability and freezing-thawing test carried out. As a results, according to
increment of containing ratio antifoamer, strength of RSLMC increase, permeability showed lower
value than ignorable 100 coulombs. Also, in the case of more than antifoamer 1.6%, the relativity
dynamic modulus is mantained more than 90%, but in case of 0, 5%, it decrease.

In consequence, with the view of strength and workability of RSLMC, it is considered that appropriate
content ratio of antifoam agent and latex solid are respectively 1.6% by latex weight, 15% by cement weight.
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Table 2.1 Mixing Proportions of Experimental Design

Ww/C S/a Latex Unit Weight(kg/m)
(%) (%) (%) C w S G Latex
0 129 1060 759 0
5 108 1031 738 41
3 58 10 3% 36 1003 718 81
15 65 974 697 122
20 44 945 676 163
0 148 1031 738 0
5 127 1002 717 41
RB 58 10 390 106 973 697 81
15 85 K5 676 122
20 63 916 656 163
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Figure 3.1 Slump Loss of Figure 3.2 Slump Loss of RSLMC Figure 3.3 W/C Rate Change
Rapid Setting Cement by Antifoam Agent Contents by Latex Contents
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) . Latex Compressive strength
F93 o Cement | W/C contents (kgf/cr)

Tvoe 1 OO ™00 | T3nr | 6hr | 24nr |28day
0 | 302 | 8 | 4% | 433
15 | 65 | 119 | 217 | 34
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Table 3.2 Compressive Strength Properties of Table 3.3 Compressive Strength Properties of RSLMC with
RSLMC Latex Contents
Antifoam | 5, ive strength (kgf/cm) - -
W/C | Latex | agent mpressive streng Antifor Compressive Strength (kgf/cr)
(%) (%) | Contents m agent| Latex | W/C
’ (9%) | Shr | 6hr | 24hr | 2Bday | | Conrent| (%) | (%)
0 169 180 2735 352 (%) 3hr 6hr | 24hr | 28day
3 15 16 204 224 260 425
6.4 170 183 210 359 5 45 279 306 381 518
0 255 257 | 331 | 42 10 39 | 20 | 27 | 3 | 556
3 15 1.6 236 339 339 478 16 " g -
32 | %54 | 340 | 3% | 4% B | 26 39 |3 )4
6.4 229 275 359 439 20 28 155 315 368 | 446
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Talbe 3.4 Flexural Strength Properties of RSLMC with Table 3.5 Flexural Strength Properties of RSLMC with

Antifoam Agent Contents Latex Contents
Antifoam Flexural Strength Antifoam Flexural Strength
L(é(l)}%X \(A(’)//()Z coAgent (kef/cn) Agent VZ/C L%tEX (kgf/cif)
O RS e | e | oar [ asday | | SO0RE | 9| OO Ty T e [ oane [28days
0 53 63 74 9<% 0 49 0 25 47 48 64
16 55 67 77 115 45 5 42 62 67 97
15 33 39 10 41 66 72 105
32 | % | M| 7 | 103 6 w5 | % | & | 7 s
6.4 52 60 61 91 28 20 53 75 84 107
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Table 4.1 Permeability of RSLMC with Antifoamer " EreoRipa & [hewing Rsai
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