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Study on Calculation Method for Deflection of PC Beams Subjected to Local Corrosion
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(1. School of Civil and Environmental Engineering, Changsha University of Science & Technology, Changsha, Hunan 410114, China;
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Abstract: To reasonably evaluate the increase in deflection of PC beams after local corrosion, a calculation
method for deflection of corroded PC beams based on the stress and strain model of corroded reinforcement
was proposed by considering the beam-arch effect formed by reinforcement corrosion and the degradation of
bond strength between reinforcement and concrete. Bending tests on a batch of locally corroded PC beams were
carried out to verify the calculation method, and a parameter analysis on the corrosion rate and corrosion
position was conducted. The results show that the load—deflection curves obtained by the calculation method
are in good agreement with the experimental results. When the corrosion rate is less than 5%, the bending
stiffness of the PC beams basically does not change; when the corrosion rate exceeds 5%, the weakening degree
of the corrosion rate on the bending stiffness of the PC beams gradually increases, and the deflection of the
corroded beams increases significantly with the increase of the corrosion rate. The influence of the corrosion
position on the deflection is related to the corrosion rate; when the corrosion rate is relatively low, the change of
the corrosion position has little influence on the deflection; when the corrosion rate exceeds 10%, the influence
increases, and the mid-span is the most unfavorable.

Keywords: prestressed concrete; local corrosion; deflection calculation; parameter analysis
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Figure 1 Calculation model for deflection of PC beam
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Figure 2 Crack element

XF T8 R LA gt B4k BT R B R n=L/ L,
[N R S N EE S W DR - Ay
dt‘(

lo=12¢— 0.104—

O
Ao e BB AMNZ UMK IR BE L2 H0 XN &
B s do B0 IK G VB 7 ) AR s 00 WA LR
o7 VR R - A o R A O 1 2 T A T R
1.2 PCRIREITE
1.2.1 BB AR A

TR %+ A0 SR B Scik [ 20 ] A0 | &) 3 Sk VR +-
TN TR AE G R o Hod e IR BE RN AL e,
SRR BE = B R W AE 5 e A TR BEE BT R 5 B X N 1)
7 A% 5 f A TR EE - 3 B R R R J) 5 B R TR EE

Bid

(1)

€e0 Eeu &

H3 RETAMER
Figure 3 Constitutive relation of concrete
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Figure 4 Constitutive relation of corroded reinforcement
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Figure 5 Stress distribution of reinforcement element
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Figure 6 Average strain distribution of crack element
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Figure 9 Reinforcement diagram of PC beam (unit: mm)
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