J Rec Const Resources 11(4)449-457(2023) Online ISSN : 2288-369X
https://doi.org/10.14190/JRCR.2023.11.4.449

HETL BAZET J|d HI B0 offt RCTXEC| TEH M5 T}
Determination of Structural Capacity Based on Deformation
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In this study, the structural limit for concrete was experimentally determined against corrosion of steel. The structural limit was taken
as (1) the deformation of concrete at yielding, (2) the maximum pull-out strength and (3) the pull-out strength at the level for
uncorroded specimen. Corrosion of steel was accelerated by extracting charges from steel surface to govern degree of steel corrosion.
As a result, an increase in the steel diameter resulted in an increase in the corrosion degree to reach the concrete deformation at
yielding. Again, an increase in the steel diameter resulted in an increase in the extracted charge to meet the maximum and
uncorroded-equivalent level for the bond strength. However, the mass loss was marginally affected by the steel size, reflecting that
these parameters could be used to alert the structural limit.
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Table 1. Oxide composition of ordinary Portland cement (%)

CaO A1203 SlOz F6203 Nazo Kzo MgO SO3
OPC | 63.98 | 597 | 1844 | 416 | 034 | 1.24 | 1.61 | 3.42

DC Power supply

0.5M NaCl solution =

Epoxy coating

150 mm

Maski..ﬁ;smﬂ e s :
(40 or 100 mm) | | Cathode (Titanium mesh) | |

"
! 300 mm i

Fig. 1. Schematic for concrete specimen subjected to an electrochemically
corrosive condition
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Table 2. Charge applied to steel to accelerate corrosion process for a measurement of the bond strength

Charge applied (coulombs)

Cm'(rixc(li;:;l)sity 0.0 0.5 1.0 1.5 2.0 3.0 4.0 6.0 8.0 10.0

D6 (6.35 mm) 0.00 297.22 594.44 891.66 1188.88 1783.32 2371.76 3566.64 4755.52 5944.40
D8 (7.94 mm) 0.00 396.29 792.59 1188.88 1585.17 2371.76 3170.34 4755.52 6340.69 7925.86
D10 (9.53 mm) 0.00 495.37 990.73 1486.10 1981.47 2972.20 3962.93 5944.40 7925.86 9907.33
D13 (12.7 mm) 0.00 643.98 1287.95 1931.93 2575.90 3863.86 5151.81 7727.71 10303.62 12879.52
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Fig. 2. Interfacial deformation with increasing corrosion degree against charge extracted from steel surface
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