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Influence of Loading on the Corrosion of Reinforcing Bar

&N TAE g
Kim, Hyung-Rae Yoon, Sang-Chun Jee, Nam-Yong

K G SR E A

ABSTRACT

The present research investigated the interaction among loading level, corrosion rate and
flexural deflection of reinforced concrete beams. 10cm X 15¢m x 110cm reinforced concrete beams
were prepared and subjected to different levels of flexural loading, including 0%, 45% and 75% of
the ultimate load. The beams with either a pre-load or a sustained load were also exposed to a
laboratory environment with ponding and wetting/drying cycling at room temperature. Half cell
potential and galvanized current measurements were taken to monitor corrosion process of
reinforcing steel. After corrosion initiation, external current was applied {0 some of the beams to
accelerate corrosion propagation. The beamn deflections were recorded during the entire tests.

The results indicate that loading level has significant effect on corrosion rate. The beams under
% sustained load had much higher corrosion rate than the pre-loaded and then unloaded beams.
Significant corrosion may result in an increase in beam deflection and affect serviceability of the
structure. The present research may provide an insight into structural condition evaluation and
service life predictions of reinforced concrete.

Keywords : reinforcing steel, corrosion, flexural loading, drying/wetting cycling.
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Table 2 List of Specimens

Specimens Load" Pond- | Measure- | Ponding
pec a;

ing ment Condition
NOO 0% | Nac1 | Initiation | Ponding/
. of o
N45-SL-1| 45% | NaCl | corrosion | PrYing
Stage | N75-SL.-1| 75% | NaCl ” "
I W45-SlL, 45% | water | Deflection
W75-SL 75% | water ” "

A45-8L. 45% | none » Drying
AT75-8L 75% | none "
N45-3L-2 | 45% | NaCl | Cor./Def. | Ponding

Stage | N75-SL-2 | 75% | NaCl " ”
o N45-PL 45% | NaCl | Corrosion "
N75-PL 75% | NaCl " "
(F) D Adiyats g g Heetge NEE

N : NaCl ponding, W : water ponding.

A T air condition

SL : sustained load, PL : pre load
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Table 3 Experimental data (stagell)

pecimens . )

N45-SL-2" N75-SL-27 N45-PL | N75-PL

Measure- | Corrosion |Change in deflection| gorrosion | Change in deflection| «, 1 osion | Corrosion
Flapsed ment r?;l?a(;f (mm) _ r?ts of (mm) _ rate of rate of
Time® (Days) (%) Measure- | Prediction s%";r Measure- | Prediction r?%a;r r?%a;r

ment (A) (B) ment (A) (B)

70.0 ¢ 0.0) 0.00 0.000 0.000 0.00 0.000 0.000 0.0 0.0
70.4 ( 10.3) 0.02 0.008 0.001 0.03 0.015 0.001 10.3 10.3
70.7 ( 18.1) 0.04 0.014 0.002 0.05 0.020 0.002 18.1 18.1
70.8 ( 18.3) 0.04 0.014 0.002 0.05 0.031 0.002 18.3 18.3
71.3 (. 32.3) 0.06 0.024 0.003 0.09 0.043 0.004 32.3 32.3
71.7 ( 39.9) 0.12 0.031 0.004 0.17 0.074 0.005 39.9 39.9
72.2 ( 52.7) 0.17 0.041 0.005 0.23 0.085 0.006 52.7 52.7
72.2 ( 52.8) 0.17 0.045 0.005 0.24 0.108 0.006 52.8 52.8
73.2 ( 77.4) 0.29 0.053 0.008 0.38 0.143 0.009 77.4 77.4
74.0 ( 95.8) 0.40 0.062 0.010 0.53 0.159 0.011 95.8 95.8
74.9 (118.6) 0.51 0.076 0.012 0.70 0.179 0.014 118.6 118.6
76.1 (145.6) 0.65 0.086 0.015 0.93 0.204 0.016 145.6 145.6
77.2 (172.1) 0.81 0.098 0.017 1.17 0.228 0.019 - 172.1 172.1
77.8 (188.1) 0.92 0.105 0.019 1.32 0.248 |. 0.021 - 188.1 188.1
78.8 (211.8) 1.08 0.113 0.021 1.55 0.328 0.024 211.8 211.8
79.9 (236.6) 1.26 0.124 0.023 1.81 0.358 0.026 236.6 236.6
80.0 (239.4) 1.28 0.138 0.023 1.83 0.362 0.026 239.4 239.4
80.1 (243.1) . 1.31 0.140 0.024 1.87 0.388 0.027 243.1 243.1
80.8 (259.6) 1.43 0.148 0.025 2.05 0.427 0.028 259.6 259.6
81.1 (265.3) 1.48 0.152 0.026 2.11 0.431 0.029 265.3 265.3
81.8 (283.8) 1.62 0.158 0.027 2.30 0.469 0.031 283.8 283.8
81.9 (286.3) 1.64 0.166 0.028 2.33 0.497 0.031 286.3 286.3
82.3 (294.9) 1.74 0.169 0.028 2.47 0.503 0.032 294.9 294.9
82.8 (308.1) 1.89 0.175 0.029 2.69 0.537 0.033 308.1 308.1
83.3 (319.3) 2.01 0.178 0.030 2.88 0.568 0.034 319.3 319.3
83.8 (332.1) 2.15 0.206 0.032 3.09 0.613 0.036 332.1 332.1
84.0 (335.1) 2.18 0.212 0.032 3.14 0.617 0.036 335.1 335.1
84.1 (339.5) 2.23 0.213 0.032 3.21 0.620 0.036 339.5 339.5
85.4 (368.4) 2.49 0.222 0.035 3.62 0.643 0.039 368.4 368.4
85.8 (380.3) 2.62 0.226 0.036 3.79 0.669 0.040 380.3 380.3
86.3 (391.5) 2.73 0.234 0.037 3.95 0.682 0.041 391.5 391.5
87.4 (417.0) 2.95 0.242 0.039 4.31 0.705 0.044 417.0 417.0
87.6 (421.6) 3.03 0.243 0.039 4.46 0.754 0.044 421.6 421.6
88.3 (439.6) 3.29 0.249 0.041 5.01 0.822 0.046 439.6 439.6

(F) 1) 32HA (Aiasw) - 0.889
R AL FTHF 7“"]"]’\‘:177}1]—4 47 :1.841lmm
2) #HZ2AP(Nirsy) 1 1.246mm
qEALFH 7“*]*]@”}7(]4 %?‘VQ 2.654mm
3) zHgAdezrEY ARds, ()¢ £AE ARAFIF AN G ezRE Bt (hours)
A) JEAFEF ANoF A= AxFS L FIZR o FHF W (AFH)
B) RARTZE MArolF HIRAd o JeS A AP D AxFFo o APAS ()
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