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Bending performance of corroded reinforced concrete one-way
slabs after fire
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Shanghai 201306, P. R. China; 2. School of Civil Engineering, Qingdao University of Technology, Qingdao 266520,
Shandong, P. R. China)

Abstract: The coupled effect of corrosion and high-temperature fire exposure is a damage scenario that
reinforced concrete slabs are likely to encounter during service, significantly compromising their safety and
durability. Currently, the mechanical behavior of concrete one-way slabs under the combined influence of these
two factors remains unclear. In this study, eight reinforced concrete one-way slabs with different corrosion rates
(0, 0.05, 0.10, 0.15) and fire exposure durations (0, 60 min) were designed. Electrochemical accelerated
corrosion and ISO 834 standard fire tests were employed to simulate the coupled damage, followed by static
bending tests to systematically investigate their failure characteristics, load - deflection relationships, and strain
development patterns. The results indicate that with increasing corrosion rates, the failure mode of specimens

gradually shifts from flexural failure to brittle tensile fracture of the reinforcement. The combined action of

W% B #1:2026-03-04

EETHE :[HRARPAIS(51708319)

EZ B TAL(2001- ), 5, EZ N R MM IREE T 25 58, E-mail : 2432801912@qq.com,
LR GEFEER), B, A, E-mail : gzba@shmtu.edu.cn.

Received: 2026-03-04

Foundation item: National Natural Science Foundation of China (No. 51708319)

Author brief: WANG Yan (2001- ), main research interest: concrete structures, E-mail: 2432801912@qq.com.
BA Guangzhong (corresponding author), PhD, E-mail: gzba@shmtu. edu. cn.



2 AR5 x B TEFROP E L) % XX &

corrosion and high temperature significantly accelerates the degradation of bearing capacity and stiffness. For
instance, specimens with a corrosion rate of 0.15 and 60 min of fire exposure experienced a reduction in bearing
capacity of up to 46.9%. Based on the plane-section assumption and considering material damage due to high
temperature and bond degradation, a proposed bending capacity calculation model shows good agreement with

the experimental results. This study provides a reference for the residual bearing capacity assessment and

strengthening design of corroded concrete one-way slabs after fire exposure.

Keywords: reinforced concrete slab; corrosion;
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Table 1 Design parameters of concrete slabs
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FR-1 0 15
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Fig.1 Concrete slab dimensions and reinforcement

diagram
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Fig.2 Accelerated corrosion test process
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Fig.3 Schematic diagram of weight arrangement
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Fig.12 Failure mode of corroded concrete slab
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Fig.13 Load strain diagram of concrete slab
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Fig.14 Strain diagram of the midspan section of the
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Table 2 Load and deflection of each specimen

WP OBRAR/KN  BRAA/KN  BRREEE /mm WA/ (Nm) R /(KN m) /e f
FR-1 72.3 77.3 96.1 34.78 32.1 0.923
FR-2 55.6 65.1 88.0 29.29 30.9 1. 056
FR-3 45.1 52.4 73.2 23.58 25.6 1. 086
FR-4 37.3 41.6 65.0 18.72 23.1 1.235
FR-5 75.6 81.3 119.9 36.59 34.9 0.954
FR-6 70.1 79.0 95.0 35.55 37.2 1.046
FR-7 65.4 72.0 87.2 32.4 30.4 0.938
FR-8 60. 8 69.7 51.3 31.37 28.6 0.913
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Fig.16 Influence of Corrosion Rate on Bending Capacity
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