
-261-

* 

Department of Harbor and River Engineering, National Taiwan Ocean University

** 

Institute of Materials Engineering, National Taiwan Ocean University

261 270 91 12

Journal of Chinese Corrosion Engineering, Vol.16 No.4, PP. 261~270 (2002)

Effect of Fly Ash and Slag on the Microstructure Characteristics and

Durability of Concrete

Jack Chi*, Ran Huang*, and Chung-Chia Yang**

ABSTRACT
The object of this study is to investigate the effect of fly ash and slag on the microstructure

characteristics and durability of concrete. Seven groups of concrete specimens with fly ash/slag

were cast and tested. In this study, compressive strength test, absorption rate test, rapid chloride

penetration test (RCPT), chloride ponding test, and resistivity test were performed. Test results

show that the application of pozzolanic materials can reduce the permeability and improve the

mechanical properties of concrete. The amount of charge passed and diffusion coefficient of

concrete decreases and resistivity increases with an increasing fly ash replacement of cement, and

concretes with a combination of fly ash and slag are more beneficial than those only with fly ash

for a given water/binder ratio.
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1 .

Fig.1 Schematic diagram of profile cored samples

2 .

Fig.2 Compressive strength for various specimens

3 . 132 

Fig.3 Absorption rate for various concrete at the age

of 132 days

4 .

Fig.4 Total amount of charge passed for various

concrete
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5 .

Fig.5 Weight percent concentration of chloride ions

vs depth of concrete with various fly ash

replacement of cement

6 .

Fig.6 Weight percent concentration of chloride ions

vs depth of concrete with various combination

of fly ash and slag replacement of cement

7 .

Fig.7 Resistivity vs age for various concrete

8 .

Fig.8 Initial current vs charge passed (coulombs)
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9 .

Fig.9 Total amount of charge passed vs chloride ion

diffusion coefficient

1 . m3

Table 1. Concrete mix

2 .

Table 2. Durability evaluation of concrete with various

test results
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