Int. J. Highw. Eng. Vol. 20 No. 2 : 19-25 APRIL 2018
https://doi.org/10.7855/IJHE.2018.20.2.019

1m

Zojn] B 29080 B8 23 2L DHS 23RS ArJ4S 4
Shrinkage Cracking Resistance of a Very High Performance Concrete for 2LCP
in Accordance with the Polymer Powder Mixing Rate
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ABSTRACT

PURPOSES: This purpose of this study is to andyze the effect to autogenous shrinkage of the top-layer materid of a two-lift concrete
pavement mixing both silicafume and polymer powder.

METHODS: The bottom-layer of atwo-lift concrete pavement was paved with origina portland cement (OPC) with a 20~23 cm thickness.
Additionaly, the top-layer which is directly exposed to the environment and vehicles was paved with a high-performance concrete (HPC) with
a 7~10 cm thickness. These types of pavements can achieve a long service life by reducing joint damage and increasing the abrasion and
scaling resistance. In order to integrate the different bottom and top layer materiads, autogenous shrinkage tests were performed in this study
according to the mixing ratio of silicafume and polymer powder, which are the admixture of the top-layer material.

RESULTS: Autogenous shrinkage decreased when polymer powder was used in the mix. Contrary to this, autogenous shrinkage tended to rise
with increasing slicafume content. However, the effects were not sgnificant when small amounts of polymer powder were used (3% and 11%).

CONCLUSIONS: The durability and compressive strength increase when silica fume is used in the mix. The flexural strength
considerably increases and autogenous shrinkage of concrete decreases when polymer powder is used in the mix. As seen from above, the
proper use of these materials improves not only durability, but aso autogenous shrinkage, leading to better shrinkage crack control in the
concrete.
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Table 1. Mix Design of Cellular Sprayed Concrete

Unit weight (kg/m’) | After mixing (kg/m°)
Tvog |GmaX| W/C |S/a -
YPE o) | ) | (%) wlclsl a Silica | Polymer
fume | powder
OPC - -
SF7 _
PPO
SF7
PP3 23 99
SF7
PP11 | 25 | 42 40139 |330|756| 1216 363
SF1f B
PPO
SF11
PP3 36 9.9
SF11
PPI1 363
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Fig. 4 Characteristics of Concrete Condensation According
to the Mixing Amount of Material Content

Table 2. Initial Set by Type

Time
Type (min) Exponent
Y =0.1158¢""*
OPC 230 ,
R = 0.8549
SF7 200 Y =0.10]3el.1298X
R =0.9265
Y =0.1159¢"%7¢%
SF7 PP3 230 09334
SF7PPT | 250 Y = 009727
R = 0.8798
Y =0.1158¢"213
SF11 190 & - 0.8549
Y =008 5 1.1163X
SF11 PP3 210 93¢
R =0.7942
Y - 00453 1.0715X
SF11 PP11 270 ¢
R =0815
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Fig. 5 Results of Initial Displacement Measurement
Immediately After Casting
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Fig. 7 Comparison of Auto Shrinkage according by
Mixing Amount of Polymer Powder (SF=11%)

Table 3. Maximum Auto Shrinkage by Type

SF7 | sF7 SF11 | SF
OPC | SF7 | bpg | pprt | ST | pp3 | ppit
Maximum
aulogenous) yao | 483 | 135 | —134 | —180 | —151 | —202
shrinkage
(1)
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