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Flexural Behavior of Reinforced Concrete Beams
Considering Steel Corrosion
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Abstract This paper presents experimental and analytical research results to predict nonlinear flexural behavior of
corroded reinforced concrete beams. For this purpose, a series of test and an analytical simulation using the
Maaddawy's model were carried. Test specimens of total 12 RC beams were placed in accelerated corrosion status
using salt water spray test chamber for 5 months and 10 months, after they were preloaded up to 30% and 60% of
the maximum load corresponding to nominal flexural strength. The test results showed that flexural strength and
ductility decreased to 5.4% and 43% at the most respectively due to breakdown of bond at the steel-concrete interface.
Comparative study between the analytical predictions and the experimental results showed that the Maaddawy's model
can be applied to predict a real corroded RC flexural members.
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[Table 1] Experimental program

Series Specimen Preloding Corrosion period
00-5A
00-5B A

Series 1 igzzg 30% of Mn 5 Months
Zgi?]; 60% of Mn
00-10A
00-10B VA

Series 2 ggjgg 30% of Mn 10 Months
Zgjgg 60% of Mn
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(a) Corrosion chamber and controller

(b) Test specimens inside salt spray chamber
[Fig. 11 Accelerated corrosion test apparatus
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[Fig. 2] Geometry of the test specimen (Unit : mm)
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[Fig. 31 Status of steel corrosion after 5 and 10 months
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[Table 2] Degree of steel corrosion

Specimen Corrosion Specimen Corrosion
30-5A - 30-10A 3.89%
30-5B 0.05% 30-10B 2.710%
60-5A 0.39% 60-10A 12.27%
60-5B 0.11% 60-10B 7.56%
00-5A - 00-10A -
00-5B - 00-10B -
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[Fig. 4] Load-deflection curves (5 months)
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[Table 3] Measured data at yield and maximum load

(5 months)

Specimen Py Ay Pu Au Au/Ay
00-5A 24.46 6.72 259 245 365
00-5B 26.20 857 21.36 30.64 358
30-5A 2497 849 2578 20.74 244
30-5B 25.00 748 26.14 22.37 2.9
60-5A 2543 879 26.79 23.89 272
60-5B 2549 8.05 2650 20.96 2.60
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[Fig. 5] Load-deflection curves (10 months)

[Table 4] Measured data at yield and maximum load
(10 months)

specimen Py Ay Pu Au Au/Ay
00-10A 24.31 776 25.32 29.85 3.8
00-10B 26.04 8.04 26.61 28.69 357
30-10A 26.10 8.22 26.12 23.48 2.86
30-10B 2452 9.40 2674 | 2197 2.34
60-10A 23.14 6.9 24.85 14.22 2.03
60-10B 23.13 713 24.39 15.77 2.21
4, 8 M
4.1 SHAM=mE

1
Aggtste] vag Slste] 7122 Maaddawy 5]
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[Fig. 7] Bond stress-slip model[9]
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