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Calculation of Chloride Ions Transportation in
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Abstract: By dividing the transportation area of chloride ions
in concrete into convection-diffusion coupling and diffusion
areas. Separation of variables method and variable substitution
method have been used to resolve chloride ions transportation
equations of coupling and diffusion areas, respectively.
Analytical solutions of the chloride ions transportation in
concrete have been presented considering convection. Based
on the stability analysis of coupling area solution, the scopes
of calculation parameters are determined; superposition times
n and chloride ions influence depth ! must be no less than 100
and 1 000 mm, respectively. A positive correlation between
convection depth, seepage velocity and initial chloride content
with the accumulation of chloride ions in concrete was found
by calculations and analyses. With the increase of time, the
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chloride ion concentration differences increase with the
increase in convection depth and seepage velocity, while
decrease with the increase in initial chloride content.
Accuracy of the calculation model is verified by fitting the
chloride ions concentration in a 38 years concrete suffering
from convection.

Key words; concrete; chloride ions; convection effects;
diffusion; method of separation of variables
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Fig.1 Break down drawing of chloride ions

transportation considering convection

1 SEFEREIDRIEE

1.1 ¥ 8¢ER

PRI B B TR S AT
R RE [T A, B R A SR B’
BRI, A S S PE T R ER K,
B Y RO R 2 T AR ).

Hi Fick —&®aIH,J=—D » VC, RIFEAE W

PR D+V + ] =0 135 Fick 45
o

EZDVZC e))

at
K. J hEEFY BOERE,g > mm ? - s ;D Ry
BRELmm? » s 52 HIHERFE,s.
1.2 ¥iEiER
MR FRB B LRI HRE. —
MK IRBE R R W2 LA T, A FAER
B+ R AR FER LB AES & B YR
TERTT R4 AR RS,
ABETHIEEVTUAERRR J=—C- 9, o
RFLBR R AE TR LB P BB T .
1.2.1 B3
R EINFE I EZ R TEZ AN P ERE

BIE MR SR IBE , R B A T E /.
Q :—f Vp 2

A :Q I AR E, mm® « s 152 RBER
Bomm e s HBAARIERE Pa » s;p KT
7Kk ,mm.
1.2.2 H4EH
EHRRIE B FTHRAREK S WAEE, 7
ZAA B, 9 T R R 7 35 B A T R AR
AR AR S 4. BB+ HF 80K A A XA
ANEEFRMER EREHBHERATIER. B
WYERTETH R LTSRN E 1 B0, RIEEAF 6357
FERR.
SEFIBYHCOIRER B+ EE T
FRERLIRR R

%:v- (D+VC—C= (g,+v)) (3

J—itqj:vp NEHBESEMNFLBEBRE, mm » s
v. REHIERTIEMFABEBERE , mm » s~

2 EENRFHTEEFERELH
- Tpey: ) i g R

2.1 ZFEMNARKETFTEATRE

H T B4 MBS B REEA R, X i X RE7E
TR RE —EREREENY,EH Az, %
TR BE AR Tl o AN BP0 YR o P
18, WERTZME, A8 7 EEE 39§k ks
PRI » B s ML ], X FE T RS £
Tz A 3o -0 B E K AP EUX 2 AR
AR, DA 2. b, e K AB TR R, C &’
w5 {5 F XA AU A T R i, BB
BERRARWALS , H I, BN C B#HFEAR. 2k
BE Az Ja, BMERHER AR TG AhTEL ¥
BC— A D J B T o R R IX e R E X AR A% i
THEX C KTV B, B, I X AETFIFA
LIS XIER, X AR XAE TR RIT
sz, B LA AT FIR RS XA X R TRz
IR, BBAFBX A TREE L P RE THZ
s

XHFREE T R TR, B R4
BRI R AR A » R, 3K C3) AT X AR 4F T
XY B X — R T RiE TR

2
%:D%:gl—(vﬁmg—i (0 < 2, < AD)

€Y)



62 o K2 E|MAERBER F4a3H

C| C

: e i I : Ly Cop--- R I

0 AXx +oo 0 Ax [ 0 Ax +oo

a BEXTIFRE LT C b XY BERE X C cPHIXI C
2 FEMNRERTHEBEFHEHHERE
Fig.2 Calculations sketch of chloride ions transportation in concrete considering convection
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