
 

 
 

 
Abstract In Japan, steel corrosion has been identified in many of the concrete structures constructed 
in 1960’s and 1970’s. When steel corrosion occurs in the PC structure, the range of reduction of 
pre-stress is determined by the corrosion area of prestressing bar. Moreover, even with the same 
prestressing bar, the amount of corrosion differs depending on the position. In this research, the 
influence of corrosion area and bonding condition of PC strand on structural performance of PC 
beam were confirmed with Finite Element (FE) analysis. As a result, it became clear that steel 
corrosion greatly affects the structural performance of PC beam. However, there were no difference 
in the clear reduction of load bearing capacity due to the corrosion area of PC strand. In addition, 
it was found that bonding condition of PC strand influence on loading bearing capacity of PC beam.

 
Key words  Steel corrosion, Bonding condition, Finite element analysis 

 

PC

RC 1) PC 2)

PC

PC  

100 150mm
2000mm PC 2.9 PC3 4

300mm 2
PC  

 

 

- 115 -

〔論文〕プレストレストコンクリート工学会　第28回シンポジウム論文集（2019年11月）



case A case B case C

 

case N C-3 C-9 PC

 
 

ATENA 3D3) 1
20mm PC

PC

 
CEB-FIP Model code 19904)

(1) (3)   

c = f c
kx - x2

1 + (k - 2)x                                   (1) 

 x =  / 0 k=E0/Ec   (2) 

d = 0 + wd

L
                                      (3) 

’c f’c k =2.0 x
(2) 0 f’c =2f’c/E0 E0 Ec = f’c/ 0

d (3) wd L 20mm

- 116 -

〔論文〕 プレストレストコンクリート工学会　第28回シンポジウム論文集（2019年11月）



Hordijk 5) (4) (5)
   = ft 1+ c1

w
wu

3
exp -c2

w
wu

-
w
wu

1+c1
3 exp(-c2)                       (4) 

wu = 5.136
GF

ft
                                     (5) 

ft w wu (5) c1, c2 3
6.93 GF

6)  
PC (6)

PC
7) (6)

2.9 PC3

 
Rpu=e-6.467C, REA=e-1.247C, Rpy=e-5.968C, R s=e-12.57C  (6)

Rpu REA

Rpy R s  
C PC

(6)

 
PC 2.9 PC3

8)

1170N/mm2

6000
PC

 
 

- 117 -

〔論文〕プレストレストコンクリート工学会　第28回シンポジウム論文集（2019年11月）



6.2N/mm2 N-0
A-9, B-9, C-9

3%
9%

N-0

case A C

 

- 118 -

〔論文〕 プレストレストコンクリート工学会　第28回シンポジウム論文集（2019年11月）



(6)

3%

PC

 
N-0, 

C-3, C-9 N-0’, C-3’, C-9’

0

5

10

15

20

25

0 5 10 15 20 25

- 119 -

〔論文〕プレストレストコンクリート工学会　第28回シンポジウム論文集（2019年11月）



9) 0% 3%

9%

N-0 N-0’
30%

70%
8)

PC
PC

PC

PC

 

1) 71 2006.
2) PC

Vol.31 No.2 pp.1525-1530 2009. 
3) Cervenka, V., Jendele, L. and Cervenka, J.: ATENA program documentation, Cervenka Consulting, 2007. 
4) CEB: CEB-FIP Model code 1990, Thomas Telford, 1993. 
5) Hordijk, D. A.: Local Approach to Fatigue of Concrete, PhD thesis, Delft University of Technology, 1991. 
6) 2017 2018. 
7) PC PC

 21 pp.211-216 2012. 
8) /III 2002. 
9) PC

Vol.40 No.2 pp.421-426 2018. 

- 120 -

〔論文〕 プレストレストコンクリート工学会　第28回シンポジウム論文集（2019年11月）




