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Test of Influence of Fly Ash on Damage Degree of Reinforcing Bar in Concrete under Chlorinated Salt Environment
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Abstract; For analysis of chlorine salt environment after the incorporation of fly ash in concrete, the damage degree of reinforcement in
concrete, with levels P52. 5 silicate cement, HRB400 steel and 1 grade fly ash as the main material, the preparation of 0, 30% and
40% , three kinds of reinforced concrete specimens, the dosage of fly ash or sample A and sample B and C samples, through the
porosity test and load test, The porosity changes of the three samples were tested. The damage degree and corrosion degree of steel bar
are calculated by using chloride ion diffusion and finite element model. The results show that when the depth from the surface is 1 e¢m,
the chloride ion concentration distribution of the three samples is the highest, which are 0.47%, 0.31% and 0.26%,

respectively. When the depth from the surface is 1 em, the results of chloride ion diffusion coefficient of the three samples are 1.35x%
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107, 0.42x10™ and 0.39x 107", respectively. When the concentration of sodium chloride solution reaches 20%, the results of

porosity of the three samples are 9. 6%, 6.4% and 5.8%, respectively. When the service time is 10 years, the compressive bearing

capacity of the three samples decreases to about 5650 kN, 8465 kN and 8620 kN respectively. The load bearing ratio of sample C is the

best, and the load bearing ratio of steel bar and concrete is 19. 6% and 86. 4% respectively. The higher the fly ash content, the less the

damage degree of steel bar is.

Keywords: chlorine salt environment; fly ash; concrete; reinforcement damage degree; porosity; the degree of corrosion
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Table 1 Chemical composition of the material /wWt%
PO PR R
K IR
HALES 60. 85 38.11
ALk 1.91 8.28
EER IR S 2.81 0. 96
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Fig.1 Placement of steel bars
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Table 2 Relationship between excavation depth and
deformation of supporting structure

fid &t B
A B C

JKIR/(kg/m*) 440 308 264
MK /(kg/m?) 0 132 176
AR kg/m®) 720 720 720
M B kg/m?) 1080 1080 1080
IK/(kg/m*) 155 155 155
WK F/(kg/m?) 4.5 4.5 4.5
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Fig.2 Meshing results of samples
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Table 3 Results of axial compression capacity of specimens /kN

o HE
JR A B [/ 4 A B C

1 16550 18055 19035

2 15890 17440 18256

3 12445 16862 17474

4 11050 15870 16650

5 9664 14864 15545

6 8996 13379 14242

7 8054 12274 13010

8 7228 11060 11998

9 6656 9886 10064

10 5650 8465 8620
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Table 4 Load-bearing ratios of steel and concrete /%
AR R LR
A s} [ia] /4 A TREET
A B C A B C

1 5.8 7.8 8.1 94.6 96.7 98.4
2 6.4 8.5 8.9 93.4 94.8 97.7
3 6.9 9.4 10.2 91.7 92.6 95.5
4 7.5 10.9 12.4 88.5 90.9 93.8
5 8.7 12.2 13.9 85.4 88.6 92.7
6 9.6 14.4 15.2 83.9 86. 6 91.6
7 10. 8 15.7 16.7 81.7 85.5 90. 4
8 11.4 16.6 17.3 79.4 84.6 88.7
9 11.8 17.3 18. 1 77.2 82.7 87.3
10 12.2 18.6 19.6 75.7 80.7 86. 4
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Fig. 3 Distribution of chloride ion concentration
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Fig.4 Variation of diffusion coefficient of chloride ion
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Fig. 6 Finite element results of corrosion damage degree
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Table 5 Comparison between simulated and test values of steel
bars in corroded concrete

- B 1) 32 R BE J1 /KN TRI T2 H % %
ST BERUME R/ STINME ARPME RE/%
A 16589 16550  0.24 5.9 5.8 1.69
B 18064 18055 0.05 7.9 7.8 1.27
C 19050 19035 0. 08 8.2 8.1 1.22
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