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In this study, we evaluated the durability of concrete produced with recycled polymer that could replace synthetic polymer,
which is the main raw material of bridge deck concrete pavement. As a result of the slump and air content test, the
requirements of the Korea Highway Corporation Standard were satisfied with all mixing conditions. The slump was lowered
when incorporating the recycled bio-polymer, compared to other mix proportions concrete. In contrast, the compressive
strength was increased by 6.3~24.4% when the recycled bio-polymer was mixed, compared to the concrete produced with
synthetic polymer. It should be noted that the compressive strength was lowered when synthetic polymer was added to
concrete mixture. Durability test results showed the best durability when incorporating synthetic polymer. The durability of
concrete also increased as the amount of recycled bio-polymer increased, however, the impact was slightly smaller than
that of synthetic polymer.
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Table 1. Physical properties of URHC

Setting time - . )
Type — - Stability | Fineness | Density
Yo | nitial - Final T o T o) | (glom)
(min) (min)
URHC* 30 45 0.06 5,789 2.94
* URHC: ultra rapid hardening cement
Table 2. Chemical composition of URHC
Chemical composition(%o)
Type . .
CaO| SiO, | ALOs | SO; | Fe,05 | MgO | TiO; | K;O | Ig.loss
URHC* | 514|119 | 129 |135| 24 | 1.7 | 06 | 05| 24

* URHC: ultra rapid hardening cement
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Table 3. Properties of synthetic polymer

Density o Viscocity Ratio
25C) (cps 25°C) Styren Butadien
1.01 8.1 24 66 £ 1.5% 34 + 1.5%
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Fig. 1. Recycled bio-polymer production process

Table 4. Properties of recycled bio-polymer powder

Average .
Item particle size Ap pa(rge/r‘l:tng&)ensny pH Appearance
(m)
bio < 60 0.85 65 Creen
polymer powder

2.1.4 2x4
2 A0 ARE B BHUE 259g/cm’, E48
57%O| ZAS ASsi%ln, A2 BAHUE 267g/em’, &
2 0.78%21 20mm BaXIZS ARSIt 2i2to] 22X A7
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Table 5. Physical properties of aggregate

Grading | Density Wate'r Absolute

Item (mm) (efenr) absorption | F.M. | volume
(%) (%)
Fine aggregate 5 2.59 1.57 3.06 58.7
Coarse aggregate 20 2.67 0.78 6.82 58.2
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Table 6. Physical and chemical properties of super plasticizer

Appearance 2;22?), pH Ingredients

Brown powder 0.5 5.5 Polycarboxylate
Table 7. Characteristic of hardening accelerator
Type Color Main conponent ]é;zztz})f

?Cfe‘t?;?ogr White LixCOs 0.8
2.1.5 ALEHE

0] 0l M= TR0 OfFt BHLS 2XIS 525k
Ml uH ZHE Bz, £ LIMCE &Y 22|HE thAlsH |
fIet BME T AE +AGIRACE Table 80 H#7[5F HEF
20| Z&F AHESR! 8Hd 22|HE A8 232|E92 L12BP0
£ 7I2HiEez o, gfy Se|tE S| %2 Plain HigS
HIWSIRACE, EBt =4F AHIEO| ZAHO[ZXE 7|8to] Xte
S 0|2 22|HE SYE0, 4, 6, 8%)E= XS i<
£ ot

Table 8. Mix proportions

Unit weight(kg)

Mix | WB| Sa Ad.
|| w | c| s | G| L|BP (%)
P.C.| HA.

Plain | 38 | 55 | 136.8|360|1,001 |87 0 | 0 |0.0l| O

LI2BPO| 38 | 55 | 88 |360| 986 |939| 92| 0O 0 0

LOBP4 | 38 | 55 | 136.8|360| 986 | 826| 0 |14.4|0.02| 0.40

LOBP6 | 38 | 55 |136.8|360| 979 | 820 0 |21.6{0.08| 0.40

LOBP8 | 38 | 55 |136.8|360| 973 | 814| 0 [28.6(0.12| 0.40

C: Ultra hardening Cement, L: Latex, B.P.: Bio Polymer
P.C.: Polycarbonate superplastisizer, H.A: Hardening Accelarator
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Fig. 2. Chloride ion penetration resistance test
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Fig. 3. Chloride ion penetration resistance test
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Fig. 4. Scaling resistance test

Table 9. Swedish standard 13 72 44 Scaling rating

Level Criteria of scaling accumulation(kg/m?)
Very good mse average < 0.1
mse average < 0.2 or
Good mse average < 0.5 and ms¢/myg <2.0
mse average < 1.00 and
Acceptable msgmms < 2.0
Unacceptable the above not complied with
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