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NUMERICAL ANALYSIS FOR CORROSION INDUCED CRACK PROPA GATION OF
REINFORCED CONCRETE STRUCTURE

Li Yonghe Ge Xiwrun
(Shanghai  University)  (Institute of Rock and Soil Mechanics, The Chinese A cademy of Sciences)

Abstract

Both a model for the contour of crrosion layer and a formula for the rust thickness are proposed in the paper. It is found
that the contour is varied in an ellipse shape based on the in-site measured data. Three assumptions are made to get the solution
of displacements and stresses varied with different boundary. At last, two kinds of the corwsion induced crack propagation are
solved by the numerical manifold method. It is in the state of fictitious displacement boundary varied with time. It is found that

the result is agreed with the test one.
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Fig 1 Shape of reinforcement cormsion (mm)
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1 o Fig 2 Numerical model of the ellipse contour line
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Fig 3  Discontinuous mechanistic model of fictitious
boundary displacement
’ 2 J J ]'Jr
s — Us — Us
’ T T L
’ t i iy .
D s Us Ugs J ’
t ,
@ ,
b D b
3 . 3
i
D t , D :
i S My
’ Us — Z By + ZBern
2) = =
, i SN Ny (=12 -N)
Uy = D BuDi+ >, BuD, (52)
= =
’ ° i SN N
3) D n 60 = D) ADs+ D AuDa
J=1 =1
Di (=1, 2 n) , i i Ny G=1,2 -N)
6u = D AnDs + D AwDa (5b)
f:,-]l 1 P
Di ’ B_ss ’ Ass
3
R 2 3 , o
D n ’
J
’ ’ D=0 (%) (5b)
i o
Xs Vo Sy N Us =— = BndDn
3 , 3 i Ny (i=12 -N)
’ ’ ", = B.D, (6a)
j=1



o 4 o

2003

i N
Os — 2 AsnDn
j=1
i N (i=12 --N)
On =— Z AmDn (6b)
j=1
j
D, j
) 3) ) T )

D

0:= 41. 9VoR/ OLAnJ[ 1/ (K.t — Xo)arccos(R +

oo

C.— Kt)/ R] dt
(3.

i i

(6a) Us  Un
. <6b) Os On
5
H , 2
t ’
1,
. d, a=b=
3d, E=2 0% 10"MPa, v=0. 2.
1046, 569,
68 21 t .
2 . , 2
. 3y, 6y, 9y

’ 4~ 6.
1 ,
. t:3y
o 3y. Oy
’ 7~ 9.
1 )
; 2
[2 ,
4 (t=3y)

Fig 4 Crack propagation (#=3y)
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Fig 5 Crack popagation (1=06y)
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Fig. 6 Crack propagation (t=9y)
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Table 1 Corroding degree of concrete by sense judgment
1 2 3 5 7 8 9 10 11
) 0.0 0. 11 0.15 0.18 020 (\ip2] 023 0.24 0.248 0.252 Q0 254
1 2 3 4 5 6 7 8 9 10
(x ») 0. 000 0. 11 0.13 0.15 018 Q0 225 0. 241 0.254
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Fig. 7 Crack propagation (= 3y)
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