A Study on the Rust-protection Performance of Concrete using
Ground Granulated Blast-furnace Slag
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ABSTRACT

In this paper, rust-protection performance of concrete using ground granulated blast-furnace slag
are discussed. 4 kinds of W/B in combination with 3 kinds of replacement ratio of ground granulated
blast-furnace slag and 2 kinds of chloride ion contents of are selected as experimental parameters.
According to the experimental results, as the replacement ratio of ground granulated blast-furnace
slag is increased, the corrosion area of steel bar tends to be decreased. However, as the autoclave
cycle and chloride ion contents are increased, the corrosion area of steel bar is increased. In
conclusion, when the replacement ratio of ground granulated blast-furnace slag is 50%, the strength
and rust-protection performance appear to be most excellent.
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Table 1 Design of experiment

Properties acoording ta the replacement ratio

Variable of Ground Granulated Blast-fumace Slag
W/B(%) 432 456 473
Slag replacement .
ratiol%/Ce) 50 R | 15(Plain)
Autoclave Cyde 1,2 2
Chloride conterts
(%/Wea) 06, 12 12
» Commpressive strength(7, 14, 28days)
Experiment » Adiabatic temperature rising test
» Steel bar corrosion acceleration test
Table 2 Mix proportion
we| Sag Unit weight(ig/m)
% replacerment " N
raioyCg | W | C | SL | S| G |SP%)|AE(%)
413 15 15| 315 | 55 [ &1 36| 05 (0015
4.0 21120 | ™| B2
0.030
432 4] 114 818 M5 | 12
456 108 | 84 | 96
164 005
410 20 |72 | O
432 50 190 | 190 | 816 | 42| 10 000
H6 180 ] 180 | 842 | 94 )
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Fig 3 Decision of stedl bar corrosion
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Table 4 Test results of corrosion acceleration 15.0 OCL0.6% Toycle
Replacement |W/B| CI” |Autoclave|Corrosion area BCL-0.6% Zcycle
of slag(%) | (%) | (%) | Cycle ratio(%) ° 2ol & CL-1.2% 1cycle
1 1.9 E 0OCL-1.2% 2cycle
0.6 5 10 o
15 473 : 88 90
12 1 8.1 59
' 2 134 58 )
1 L1 ‘g% 60
0.6 25
2 1.2 5
30 45.6 1 3.4 O 3.0
12 2 47
0.0
e
50 432 1 0:9 Replacement of Slag(%)
1.2 2 1.9 Fig 6 Corrosion area of steal bar
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