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Table 1 Physical and mechanical properties of cement

/ 80um S0, MgO y /MPa /MPa
mt kg™ /% /% /% % /% 34 o8d  3d  28d
P.032.5 4.6 2.10 2.74 1.27 16.0 42.0 4.2 7.8
P.152.5 360 1.84 2.80 0.80 0.61 26.0 58.4 5.5 8.8
2 FA SF
Table 2 Chemical compositions and losses on ignition of silica fume and fly ash %
Si0, Fey 0, Na,O ALO; Ca0 MgO K0 H,0 S0,
SK 90.00 0.30 0.30 0.40 0.80 0.70 0.90 0.70 4.00
FA 52.68 8.01 33.42 3.68 1.21 0.66 2.51
C30 OPC C80  HPC. GB/T50081—2002
> 100 mm x 100 mm x 100 mm 3.
3
Table 3 Mixed proportions and physical and mechanical properties of concrete
/ kg m~3 y /MPa
mm 3d 7d 28d
OPC 0.48 419 530 1234 200 40 20.3 31.6 40.9
HPC 0.25 435 87 58 670 1070 9.8 145 40 48.0 60.7 81.3
1.2
1.2.1
100 mm x 100 mm x 100 mm . 20 =
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Fig. 1 Relationship between w; and & of specimens after 199 d of exposure in different marine regional environments
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Fig. 2 Relationship among w; & and ¢, different exposure time
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Table 4 Chloride ion binding capacity parameters and regression correlation coefficients of concrete

k R r k R r k R r
opPC 1.3088 0.3088 0.9002 1.2584 0.2584 0.9408 1.2093 0.2093 0.9276
HPC 1.7046 0.7046 0.9257 1.5907 0.5907 0.9365 1.4542 0.4542 0.9438
OPC k=1.20~1.30 HPC k=1.45~1.70 k 10 k
k 4
Cl- R a HPC R OPC R
HPC Cl- . b R R R
R HPC OPC R 0.70 0.31 0.59 0.26 0.45 0.21
1.14~1.36
2.4 w,
w, Ccl- LWy
wy L, Amey 1 Kassir 2
Cl-
4 cl- ——OPC WX ¥ =00333Inx-0.0527 (¥=0.7228)
—— HPCHI%WIX ¥ =0.02221nx-0.0579 (¥=0.9042)
4 —— HPC A/ (X ¥=0.0157Inx-0.044 (r=0.9699)
—— HPC/KFIX  y=10"5%%-0.0004x +0.1067(*=1.0000)
—— OPC/KFIX y=-4x107x2+0.0003x+0.0533(r=0.8266)
11-12 0.20
w, w, 0.16
S o12f
=
W . 0.08 -
3 0.04 +
0
a. cl- 100 200 300 400 500 600
te/d
b. cl- - 4w e

Fig. 4 Relationship between w, and ¢,



414 37

Cl~

c. Cl-
d -

1 D 2004.

2 . J. 2004 321 38
-41.

3 J. 2005 25 4 67-70.

4  GB175—1999 S .

5 GB/T50081—2002 S .

6 JTJ270—1998 S .

7 TUUTTI K. Corrosion of steel in concrete R . Stockholm Swedish Cement and Concrete Institute 1982.

8 NILSSON L O MASSAT M TANG L. The effect of non-linear chloride binding on the prediction of chloride penetration into concrete

structures C //Durability of Concrete. S.1.  American Concrete Institute 1994 469-486.

9 . M . 2006 12-45.

10 MOHAMMED T U HAMADA H. Relationship between free chloride and total chloride contents in concrete J . Cement and Concrete
Research 2003 33 9 1487-1490.

11 AMEY S L JOHNSON D A MILTENBERGER M A et al. Predicting the service life of concrete marine structures an environmental
methodology J .ACI Structure J 1998 95 1  27-36.

12 KASSIR M K GHOSN M. Chloride-induced corrosion of reinforced concrete bridge decks J .Cement and Concrete Research 2002 32

1 139-143.

Chloride ion diffusion characteristics of concrete in
field marine regional environment

WU Qing-ling! YU Hong-fa! WANG Jia-chun' > LIANG Li-min'
1. College of Aerospace Engineering Nanjing University of Aeronautics and Astronautics
Nanjing 210016  China
2. Department of Architecture Engineering  Xiamen University of Technology —Xiamen 361024  China

Abstract Field exposure tests on ordinary performance concrete OPC and high performance concrete HPC — were
carried out. Based on the principle of the natural diffusion method the stratified sampling and chemical analysis methods
were employed to investigate total and free chloride ion mass fractions of the concrete in the marine atmospheric tidal and
submerged zones. The chloride ion diffusion law the chloride ion binding capacity and the variation of the surface
chloride ion mass fraction with exposure time of OPC and HPC in regional marine environments were studied. The test
results show that the free chloride ion mass fraction decreases with the increase of the diffusion depth and a quadratic
function relationship between them is displayed. The total and free chloride ion mass fractions have a good linear

relationship .

Key words ordinary performance concrete high performance concrete marine environment exposure test chloride

ion diffusion behavior binding capacity





