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Improved model for surface chloride concentration of concrete
in marine tidal and splash zones
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Abstract: The influences of water-to-binder ratio, binder type and exposure time on the surface chloride
concentration C,,, of concrete exposed to marine tidal and splash zones were investigated systematically in
this study based on 304 sets of field test data selected from different sites around the world. Then, the
correction factors of four binder types can be determined using the two-phase multiple nonlinear regression
technique, including the ordinary Portland cement, fly ash, slag and silica fume. Finally, an improved
model for C,., was developed. The applicability of the improved model for C,... was validated in comparison

with existing models and field test data. Analysis results show that the surface chloride concentration

Yo #% B #1:2018-10-29
E&TA: WK ARPF¥R4(51678165.51668008) ;7 P 1 /AR 3 4 (2018 GXNSFAA281344)
TEFE R A 2558 (1970- ), Lo, m G TRV, 1 4, 32 2 A gV IR 58 = i K 5T, E-mail: rong2014xd@ hotmail. com,
S GEEEE) B 82+ 4 S, E-mail : gxuyubo@ gxu. edu. cn,
Received:2018-10-29
Foundation item: National Natural Science Foundation of China (No. 51678165, 51668008); Natural Science Foundation
of Guangxi (No. 2018GXNSFAA281344)
Author brief:Cai Rong (1970- ), senior engineering, PhD, main research interest: marine concrete durability, E-mail:
rong2014xd@ hotmail. com.

Yu Bo (corresponding author), professor, doctorial supervisor, (E-mail) gxuyubo@ gxu. edu. cn.



!

%4

WE,F . BERYRBRERELEADASE TREG KT LAERD 123

increases linearly with water-binder-ratio, while the influence of binder type on C,. cannot be ignored.

Moreover, C,, increases over exposure time exponentially, which appears a fast increase in the first 5 years

and then becomes constant.

Keywords: tidal and splash zones; concrete; chloride concentration; regression onalysis; binder

Vi T 947 TR K DX v VA TR R T 4 A i A M 4 Ak
T R 28 I DB PRI Ok, A o A ST i X R B R
TS B W C, 1Y TR, O TR BE 1 45 1 1Y it
AT AR AR R A A R . B, A A
AT 2R R A S Wk I AR A, Hoh,
Marques 25V H#HEST T C, 5K IR H Z 18] 19 261 6 &
FERY s SCHR [ 2 TS T 2% R K B LL S B8 14 sk b 25 52
Mel 1A DG R B AL, b R H2 T A R e R Y R
M, 1717 208 1 % B IE] ¢ B RZ . K U8 K AR AR
JE Y e TR EE T MOk B S, 3 CL B A B E
A AR PR . X I SCHK (3-8 ] 40 ) A1) FH X i 7Y | bR
BB FREO S RECRIE AR T CL By R B TE
A PR AR ) 30 1 B S Wk T AR A 0 iR R
B SCERL9-11 18 T C.. 5 /K I L N 2 8 B ] 22
[i] F9 G ZR AT, (HL 220 W 17 M 35 AF R o 2 Xof 3% v AR
TR, ] W, o A5 7K B B R
HERORL RN 28 55 b R 2 B8 VI AR G, i BB A W 3 1Y
A AR RV L DRI A 0 BEZR G 25 SEOK I L i RE A R
T 24 0 28 6 B 0] B 52 e, 7 CL 1 2 TR R BE A,
BROREIHIL AL T Co KB L | BB A R D 2
MAGER A Z B XERER, BHEZERHET
DuraCrete #5501 i B AT RHRP 2518 IE R B LG
A R AN [R] B BEAT C. B 52 e B .

YT, AR SCHRET 304 I VEIW IR X B A
SRR TR TR BE 0 B8 L 20 BT T KRS BE R A R
o 2 R S B E) X C o B 52 i) R S F T 45 5 B
B2 o0 AR 41 180 IE 43 BT 43 00 B Tk TR kK T
(OPCO) MK (FA) ™ i (SG) FiEE JK (SF) %5 Ji
MRF SN C B IE R ST T C. 1 B0 5
Y ) 0 H5 4 A B X L, IR UE TR Y
i M

1 RESEFRENEEZMERE
ST

1.1 BYREXBASFZRETHNXEHE

TSR IR Dk X TR BB R T SRS Tk
& Co 9 2w PN 2 K H R i AL A, SR (10,
13-20 [ 4842 T 304 dLBLY A 9K 2 B TR BE £ 19 1L 56
Bg . o, SCERC10, 13-19 TR 4R 6 T 297 414K
i Fick 55 % H — 4 7 i 4005 0 E B0 2 T S80S
TSRt SRR [ 20 TR AL TR B+ N SR T
F8 3 B 3 A A S AS SCHR B Fick 58 — 5 Y — 4 figp
A0 3 e R A3 T A B 6 R A 2K T AR
BT RO PR S T CL R Bl T Sk
AEEIE L.

F1 KBBEHER

Table 1 Information of experimental data
55 Bl R 5 K 2 FE T /a Sh 5K 55 A
1 Chalee %£[10] 0.45.0.55.0. 65 2~5 OPC.FA 7% [ 1 v IX
2 Costa %[13] 0.3.0.34,0.5 0.5~5 OPC,SF i1 25 OF G T R YR DXORTA 47 X
3 Nanukuttant!*) 0.4 1~7 OPC I == 30T TR I IR X
4 Pack %5015 0.38~0. 44 0.5~9 OPC.SG TV S 9 X 11 R
5 Markeset 4 (16] 0.45 0.5~9 OPC.FA I 1 13 % X
6 Pang %17 0.4.,0.45.,0.5,0.65 4~36 OPC WA A Sk
7 i M A5 18 0.34 2 FA.SG HENES
8 Safchian %191 0.3.0.35 0.5~8 SF P B3 8 H07 S 1 X
9 Farahani %20 0.45.0.5 3.5 SF P B 2 3T 0 7 X




124 R RC N A 4

FOROP E

% 41 %

1.2 MRSHENZID

FE TR TR X R 3R 3 I X
T AL i 2 T A0 B L T NI R SR 0% 5 R
TR BE T AR Y B A% i 2 B2 O AR L A
] LLA A Fick 28 @ &#k#iid, B FKK
(R, 1B 8 W L o 24 o VR 46 £ 1) L B SR A K Ak i
FREAG EE R ) I 23 5% e IR E b R T Y
P HORMBLUR AL, BT 2L Ry o F1BE BE 44 B 2 2 52
TREE+ RIS TR (COMEEMB S

TE Ry BI52R J7 T, 2 PR AR 250200 5 o 3037 2
AR B T LB Ry 5 Co Z AT LS 2R 1 56
F 00, SCHERLL-2, 934N R C, BB R 2 221 3
K, TR PR L, 7T Ry XF
VR 07 R DX T R 3R TS S R (CL) 2
M KA, ANl 1 prs . E T AT, Coo 5 Rww A

10f
8.
(o]
£ .
=2 6}
S [
=2 CO Ry )=
S 47 g79R,, E
2t e
000

0 0.2 - 0.4 0.6 0.8
W oRBEE | — W%
B 1 KB C, . B

Fig. 1 Influence of water-to-binder ratio on C;
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Fig. 2 Influence of exposure time on C;
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