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Numerical Simulation of Retraction Effect of Corroded Prestressed Steel Strands

Based on Cohesive Contact
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(1. CCCC Central-South Engineering Company, Ltd, Changsha, Hunan 410000, China; 2. School of Civil and Environmental
Engineering, Changsha University of Science and Technology, Changsha, Hunan 410114, China)

Abstract: Concrete cracking and bond degradation caused by corrosion lead to retraction slip of prestressed
steel strands and changes in transfer length. Simulating the retraction effect of corroded prestressed steel strands
is a difficulty in current research. A numerical model for corroded prestressed concrete (PC) components based
on Cohesive contact was established. The effects of different corrosion locations and corrosion rates on the
retraction slip and transfer length of prestressed steel strands were analyzed. The rationality of the model was
verified based on existing experimental data. Results indicate that Cohesive contact can effectively simulate the
retraction effect of prestressed steel strands under local corrosion. The retraction slip at the cut end of the steel
strand increases with the increase of corrosion rate. Compared with uncorroded components, the retraction slip
increases by 16.10% when the corrosion rate at the end is 35%. When the local corrosion rate reaches 35%, the
transfer length increases by 30.6%. As the corrosion location moves from the end to the mid-span, the effect of
local corrosion of the steel strand on the transfer length gradually weakens.

Keywords: prestressed steel strand; retraction slip; transfer length; corrosion; Cohesive contact
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Figure 1 Uniaxial stress—strain curves of CDP model
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Figure 2 Constitutive models of prestressed steel

strands and rebars
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Figure 3 Bond and slip model at steel strand—

concrete interface
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Table 1 Parameter settings of linear elastic steel materials
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Figure 6 Schematic diagram of interaction settings
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bt 23 R ol A7 X B 4 £ (] 4 i B A 1 A 3 K
(I RZM . BE AL R T A 2 5 IR EE £ 2 | 0 2
S5 REPE  OF 8 LA N ) RN AR ] A A
SR T UL b 3 BT A5 Y v %S SR S AR B
31 FMEMTHESB®

10 &R T 5 5K 1 4 2 550 7k s 4 8 4 1) il 1) 7
B =KL 2% T A3 B3.C3 =AM R K, il
I LR U0 S I BN 8 2 5 TR BE 0 R R AL S 1 1

10 WELEHEEHRE (BB mm)

Figure 10 Retraction slip contour of steel strand (unit: mm)
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Figure 12 Stress contour of uncorroded steel strands and concrete (unit: MPa)
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Figure 14 Component transfer length
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