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Effect of MMA on the corrosion resistance of rebar in concrete
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(MMA + 1% BPO) 

ABSTRACT
An experimental investigation was conducted to study the mechanical properties and

durability of partially polymer-impregnated concrete (PIC).  Concrete specimens with
water/cement ratios of 0.45 and 0.65 were impregnated with methyl methacrylate (MMA) at
various soaking times and polymerized in hot water with temperature of 70 80 and 90 .
Compressive strength, elastic modulus, splitting-tensile strength and absorption were evaluated
and compared.  Durability was determined by testing rebar corrosion.  Test results show that
MMA impregnation not only increases concrete strength with increase of polymer loading but also
greatly decreases rebar corrosion rate.
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1.

Table 1 Concrete mix design.

1.

Figure 1 Schematic illustration of polymer impregnated

reinforced concrete specimen.
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2.
Figure 2 Polymer loading vs. soaking time at various polymerization

temperature.

3.
Figure 3 Impregnation depth and absorption vs. polymer loading.
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4. 
Figure 4 Compressive strength vs. polymer loading at various

polymerization temperature.

5. 
Figure 5 Elastic modulus vs. polymer loading at various

polymerization temperature.
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6.
Figure 6 Splitting-tensile strength vs. polymer loading at various

polymerization temperature.

7. ( 70 )

Figure 7 Open circuit potential vs. immersion time curves for specimens

(P.T. = 70 ).
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8. ( 80 )
Figure 8 Open circuit potential vs. immersion time curves for specimens

(P.T. = 80 ).

9. ( 90 )
Figure 9 Open circuit potential vs. immersion time curves for specimens

(P.T. = 90 ).
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10. ( A
70 )

Figure 10    Corrosion rate vs. immersion time curves for specimens (Mix
A, P.T. = 70 ).

11. ( 80 )
Figure 11    Corrosion rate vs. immersion time curves for specimens (P.T.

= 80 ).
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12. ( 90 )
Figure 12    Corrosion rate vs. immersion time curves for specimens (P.T.

= 90 ).
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