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Fig.3 The chloride distribution of different diffusion time and different diffusion coefficients
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Chloride diffusion in concrete component with circular section

ZHOU Ming', YANG Lu-feng'*, CHEN Zheng', JIANG Qiong-ming', HONG Bin', HU Chun-yan'
(1. Key Laboratory of Disaster Prevention and Structural Safety of China Ministry of Education, Guangxi University
Nanning 530004, China; 2. Department of Housing and Urban-Rural Development, Guangxi Zhuang
Autonomous Region, Nanning 530028, China)

Abstract; The concentration and diffusion of chloride in concrete component with circular section in marine
environment is investigated in this paper. Based on Fick’s second law, a governing equation of chloride diffusion in
concrete components with circular section is developed by coordinate transformation. An analytical solution of the
governing equation is presented by the method of separation of variables and the simplified expression of Bessel
function. The concentration distributions of chloride in circular section member with different radiuses exposed to
chloride environment are analyzed in numerical examples, and are compared with those by commercial FEM
package. The study shows that the proposed analytical method is effective and accurate. It can also be concluded
that the anti-chloride permeability and durability of concrete structures can be improved by replacing the

components with rectangular cross section by using those with circular one.

Key words: concrete; circular section; analytical solution; chloride diffusion; durability

\(IMMMMMSLMMMMMMMMMMMMMMMMMMMMMMMMM&LMMMMMMM%MMMMM\Z
R & = BHA

K
&
§
AT AT 2 AR R QLR HL A% A7 v 1 00 0 B JH: 38 97 B P 7 it v AR A 55X
&
Lk
Pk

3
3
3
3
jﬁﬂﬁﬂsi[éﬁﬁﬁ = R 4 AR AT 4 .
o BREEERN A TIRGIH—OF S A AR TR AR S B 1T A MU ) BT L3
jﬁﬁ.ﬂnﬁf%ﬂﬁl%ﬁiﬁm&% FELE AR A U I A TR O 2 4h B, ;g
3 ¢
: KRR Z TR Hb h
3 2012-12-30 §

I\%%%%%%%%%K%%K SN IS TSN N TSN TSN TSN TSN T TS NI TSN NI 7= %%%%%%/ﬁ



