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ABSTRACT

Drying shrinkage cracking which may be caused by the relatively large specific surface is a matter of grave
concern for latex modified concrete(LMC) overlay and rapid-setting cement latex modified concrete(RSLMC)
overlay. LMC and RSLMC were studied for field applications very actively in terms of strength and durability in
Korea. However, there were no considerations in drying shrinkage. Therefore, the purpose of this dissertation
was to study the drying shrinkage properties of LMC and RSLMC with the main experimental variables such as
cement types(ordinary portland cement, rapid setting cement), latex contents(0, 5, 10, 15, 20%) and curing days
at a same controlled environment of 60% of relative humidity and 20C of temperature. The drying shrinkage for
specimens was measured with a digital dial gauge of Demec.

The test results showed that the drying shrinkage of LMC and RSLMC were considerably lower than that of
OPC and RSC, respectively. This might be attributed to the interlocking of hydrated cement and aggregates by
a film of latex particles, water retention due to hydrophobic, and colloidal properties of the latexes resulting in

reduced water evaporation.
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Table 1 Chemical compositions and physical
properties of rapid setting cement

S0, A3 | FexOs3 | CaO | MgO S03 K0

(%) (%) (%) (%) (%) (%) (%)
OPC | 21.0 6.0 2.8 62.1 34 2.0 1.2
RSC 10.2 16.7 1.3 50.8 14 155 04

Cement

Table 2 Physical properties of latex

Percent 2?:511?; PH Surface tension
solids (BC) dynes/cm at 25C
46~48(%) 1.01 10.5 32
' Viscosity Freeze. .thaw B
Self life cps at 20C sotablhty . Stabilizer type
(-15C to 25C)
> 2 years 24 5 cycle anionic

Table 3 Concrete Mix design of OPC, LMC, RSC. and

RSLMC
Type of |Latex| W/C | Mix proportion (kg/m) | S/a AV |s?
concrete | (%) | (%) clLTwls g |®® ©6) (%)
OPC | 0 | 56 0 | 224]922] 601
5 | & 42| 158 | 959 | 718
10 | 42 |400[ 83 [125 947 |710] 58 | - | -
LMC ™157735 125 75 960|719
20 | 31 167 37 | 955|715
RSC | 0 | 49 0 [191 957|719
5 | 46 a1 157 [947 712
10 | 42 |390| 81 [119]944|710] 58 | 1.0 1.0
RSLMC 5735 122] 82 (940|707
20 | 34 163 | 44 [944]710

Note 1) Antifoamer : ratio of latex solid and antifoamer solid
Note 2) Superplasticizer : 1.0% of cement weight

I‘ 20cm 20cm
cubical acrylic stud

= (1x1x1cm)
46¢cm

v

10cm
a
[m]

Fig. 1 Size of test specimens

Fig. 2 Measurement of drying shrinkage
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Fig. 5 Flexural strength of OPC and LMC by latex
contents

100

——&—— RSCWIC - 49%

——@—— RSLMC(5%) WIC - 46%
90 4| —®— RsLmc(o%) wic - 42%
————— RSLMC(15%) WIC - 38%
——%—— RSLMC(20%) WIC - 34%

Flexural strength ( kgf/em? )

30

Curing period

Fig. 6 Flexural strength of RSC and RSLMC by
latex contents
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