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Abstract

There are many literatures reporting that the service life of re-bars in concrete structures is reduced in the oceanic
environment due to chloride attack. To solve this problem, this study used geo—polymer as a mix material for concrete
to increase its resistance to salt damage, and the external voltage method, one of the electric methods, is was applied
to evaluate the likelihood of re-bars in the oceanic structure being exposed to the extreme salt environment. The items
evaluated include the natural potential of re-bars and the corrosion rate. The results of the tests showed that in all
of the salt environmental conditions (submerged zone, tidal zone, and crack), the tested materials were remarkably
effective compared with ordinary concrete. The corrosion protective property was found not only in the evaluation of
the natural potential but also in the evaluation of the corrosion rate, suggesting that the external voltage method can
be used stably for geo—polymer RC structures in an extreme salt environment.
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Figure 1. Principle of the cathodic protection by anode
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Figure 2. Extreme salt environment
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Table 1. Concrete mixing design

Unit Vol kg/m®
Gmax  Slump  W/C S/a nit Volume(kg/m®)  AE Wgter
(mm)  (mm) (%) (%) reducmg3
C S G agentlg/m’)
15 16020 51 388 3391 6917 10712 1023

Table 2. Chemical composition of blaster furnace slag

SiO» Ca0 Fex03 MgO SOs K:O  Blaine(cm?/g)

31.57 1358 4326 038 486 453 041

AlOz

4300

Table 3. Geo—Polymer mixing design

Unit Volume(kg/m?) AE water reducing

W B s G agent(g/ms)
180 450 707 980 135
Table 4. The property of titanium mesh
Max current Max current Electric
Size  Thickness density density resistance
(mm) (mm) in concrete in rebar ©/m)
(mA/m?) (mA/m?)

40%x19 2 40 110 0.011
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Figure 3. Titanium mesh used as cathode materials
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Table 5. Code of test conditions
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Figure 6. Accelerated corrosion test
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Figure 7. Cycle condition of accelerated aorrosion test
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Table 6. Test results of slump and air volume

Slump Value(mm) Air Volume(%)

Concrete(C) 160 45
Geo-polymer(G) 155 42
50mm 40mm

O 0O O O O O O O ]

Concrete/Geopolymer

Figure 8. Measurement gap by half-cell method
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