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In this paper, an analytical approach developed for the structural 
assessment of corrosion-damaged reinforced concrete (RC) struc-

analysis, is compatible with smeared rotating crack models and 
accounts for uniform and pitting corrosion. Modeling corrosion 
damage involves accounting for the reduction of the cross-sec-
tional area of reinforcement, bond strength degradation between 
the reinforcement and concrete, deterioration of the reinforcement 
mechanical properties, and cracking of concrete in the vicinity of 

simulating corrosion damage were incorporated within the algo-

studies successfully reproduced the responses of published exper-
iments on corroded RC beams. Stochastic simulations were also 

changes in various input parameters. The statistics of the response 
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9

Azad et al.
29

Table 1—Mechanical properties of concrete and 

reinforcement: Azad et al.29 beams
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Fig. 1—Azad et al.29

Fig. 2—Typical corrosion-induced crack pattern for Azad et al.29 beam.
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El Maaddawy et al.

2

Table 2—Experimental versus calculated ultimate loads of Azad et al.29 beams

Pu test Pu Pu Pu test Pu test Pu Pu Pu test

-
ical response of BT1-2-4 beam. (Note: 1 kN = 225 lbf; 
1 mm = 0.04 in.)

Table 3—Mechanical properties of reinforcing 

bars: El Maaddawy et al.30 beams

D fy fu

16 585

8

8



175ACI Structural Journal/January 2022

Du et al.
31

30 specimens. (Note: 1 kN = 225 lbf; 
1 mm = 0.04 in.)
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STOCHASTIC MODELING OF CORRODED RC 

BEAMS

7
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Fig. 6—Experimental versus modeled corrosion-induced cracking. (Note: 1 mm = 0.04 in.)

Table 4—Mechanical properties of reinforcing 

bars: Du et al.31 beams

385 526 489 529 498

539 619 595 627

199 211
–3

–3 25 22 19 17
–3 82 132 116 123
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Fig. 7—Experimental versus analytical responses for Du et al.31 specimens. (Note: 1 kN = 225 lbf; 1 mm = 0.04 in.)
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Table 5—Stochastic simulation results for CN-50 

beam
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Pitting corrosion

Fig. 9—Stochastic simulation results. (Note: 1 kN = 225 lbf; 1 mm = 0.04 in.)

Table 6—Stochastic simulation results

Table 7—Random field simulation results of CN-50 

beam



180 ACI Structural Journal/January 2022

RECOMMENDATIONS FOR FUTURE WORK

CONCLUSIONS

Table 8—Stochastic simulation results for pitting 

corrosion

Fig. 10—Failure pattern in simulation with largest pitting factors.
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