Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2015.16.5.3587
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 16, No. 5 pp. 3587-3595, 2015

AYE BEAZY F5S 9T A%E 2B pC %2g
zagiee 4% %7}

TEiET, SR, HSEP
SIRET T TR MuSHTER, BIRAKA TR HTA

A Performance Evaluation of Concrete for Low-carbon Eco-friendly
PC Box for Near-surface Transit System
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Abstract Low - carbon eco-friendly precast concrete (PC) box structure has been recently was developed as an low-cost
infrastructure of near-surface transit system. The concrete of PC box was manufactured by industrial byproducts such as ground
granulated blast furnace (GGBF) slag, flyash and rapid-cooling electric arc furnace (EAF) oxidizing slag, its mechanical property
and durability were estimated in this study. Based on the mechanical and durability tests, it is found that low - carbon
eco-friendly concrete shows high initial compressive strength, more than 90% of design strength (35MPa), and high resistance
to salt-attack, chemical- attack and freeze-thaw. Therefore, low-carbon eco-friendly PC box concrete technology is expected to
contribute to the railway with low environmental impact.
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Rapid-cooling electric arc furnace oxidizing slag
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Table 1. Physical properties of OPC and admixtures

Ttems Density Surface area ig. loss
Types (gem’) (cm’/g) (%)
OPC 3.15 3,705 2.1
FA 2.24 3,524 3.4
BS 2.88 4,224 1.0
100
L %
<8
(]
§ &
T8
1
£ 4
LR
TN
5 10 ——
o
10 5 25 12 08 03 015
Sieve Opening,Mm
Fig. 1. Gradation curve of EAF S
Table 2. Physical properties of aggregates
Items Density Absorption
3 F.M.
Types (g/em’) (%)
EAF_S 3.55 0.10 3.07
G 2.70 0.67 6.44
Table 3. Mix proportions
Binders(B, ight .
W/B | S/a n ers(. :V 18 Aggregates | Activator
Types @) | %) ratio, %) (NasSOy)
’ orc[FA[BS [ s [ G e
No.1 359 | 43.0 | 100 - - -
No.2 | 29.6 | 409 | 50 15 35 | EAF -
Gmax ———————
No3 | 31.8 | 413 | 50 15 35 | Slag Bx2%
20mm——
No4 | 262 | 419 | 35 25 40 | 100% -
No.5 | 283 | 423 | 35 25 40 Bx2%
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Fig. 2. Electrical block diagram

Table 4. Chloride ion penetrability based on charge

passed
Total passed charge (coulombs) Chloride ion penetrability
> 4000 High
2000 ~ 4000 Monderate
1000 ~ 2000 Low
100 ~ 1000 Very low
< 100 Negligible
pre—
—- Potential
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(D Rubber sleeve
@ Specimen
(@ Plastic support

@ Anolyte

® Catholyte
® Plastic box
Fig. 3. One arrangement of the migration set-up
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Table 5. Fresh concrete
Slump Air content
ypes (mm) *%)
No.1 160 4.1
No.2 155 3.8
No.3 170 43
No.4 150 4.0
No.5 160 4.4

452 461
5 “0 28 40
104 05
40 378,

43
3154 214 326 33 324

390
36.1

W1days
W7 days

1128 days

Compressive strength (MPa)
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Fig. 5. Compressive strength
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Table 6. Chemical resistance (5% HCI)
Compressive strength (MPa) Rate (Z;;:hange
T 0
pes 28 days of After Compressive .
. . Weight
age immersion strength
No.1 44.0 33.6 -23.6 -3.40
No.2 452 38.1 -15.7 -2.94
No.3 40.5 344 -15.1 -2.93
No.4 46.1 35.7 -22.6 -3.00
No.5 39.0 30.5 -21.7 -3.24
Table 7. Chemical resistance (10% Na2SO4)
Compressive strength (MPa) Rate (zf/;:hange
0
T
pes 28 days of After Compressive .
. . Weight
age immersion strength
No.1 44.0 40.5 -8.0 +0.20
No.2 45.2 43.5 -3.8 +0.20
No.3 40.5 38.8 -4.2 +0.16
No.4 46.1 44.9 2.5 +0.17
No.5 39.0 38.1 -2.3 +0.14
Table 8. Segregation resistance
Ratio of area (%)
T
pes FA T Center FA B
No.1 25 28 25
No.2 24 24 23
No.3 28 26 27
No.4 28 27 22
No.5 22 27 21

Center = (EAF_S area / Total area)x100
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