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ABSTRACT

The high performance concrete (HPC) with corrosion resistance, low W/B ratio, high flowability and
made according to the newest ACI Code 318-95 was used to study the corrosion behavior of the
embedded steel in ordinary reinforced concrete (RC) beams and prestressed concrete beams under cyclic
loading in artificial sea water environment. With the aid of SEM micrograph, the corrosion mechanism of
steel embedded in high performance concrete was also studied to compare the difference between HPC
and conventional concrete under the same circumstances. The results show that HPC with the addition of
pozzolans has higher resistivity than that of ordinary concrete. It leads to the conclusion that there is an
inverse-proportional relationship between the water content and resistivity. High performance prestressed
fiber concrete (HPFC) under cyclic loading possesses smaller deflection, crack width and steel potential
than those of ordinary reinforced concrete beam. According to the smaller S/N ratio analyzed by Taguchi
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method, high performance steel fiber concrete has better corrosion resistance. It is discovered in this
research that the application of pozzolanic materials in HPC is useful for the compressive concrete
member. The corrosion will always accompanies with the cracks existing in any tensile concrete member.
The results indicated that it will be improper to have this phenomenon measured by steel potential and to
use the ACI Building code for tensile concrete member.

Key Words: High performance concrete (HPC), artificial sea water, cyclic loading, corrosion rate,

pozzolanic materials, steel fiber, S/N ratio
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Table 4 Experimental Parameters

W/C_|W/B hMEREE HAAE

—fiiREEL | 04 | 04 NO NO
OPC 0.4 0.34 Fly Ash NO

0.4 0.34 Slag Yes

035 | 035 NO NO

EEREIREEL | 035 | 0.27 Fly Ash NO
P-HPC 0.35 | 0.27 Slag Yes
035 | 0.27 Fly Ash NO
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16.3 2000 |
1 EHfERE LR REE
Fig. 1 The Schematic Drawing of Concrete

Beam
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Table 6 Summary to the Results of HPC Beam under Cyclic Loading
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Table 7 The Quality Evaluation to Anti-Corrosion Performance of Traditional Concrete and HPC

w/C 22 2 PR 2 UL S BT (ppm)
(mm) (mpy) & A B e

OPC 1* 0.4 No No 3.28 6.87 121 780
0.4 Yes No 1.81 2.50 128 379
0.4 Yes Yes 278 10.65 113 528
0.4 No No 3.50 5.76 36 80

OPC 2 0.4 Yes No 3.26 1.58 26 71
0.4 Yes Yes 3.39 1.38 35 53
0.35 No No 2.87 2.28 26 61

— 0.35 Yes No 2.57 1.04 9 67
0.35 Yes Yes 2.67 1.04 17 63
0.35 Yes No 2.13 1.45 10 56

S/IN(db)*** | Zig R ER FEETrER

OPC 1 -16.33 -27.70 48.20 -62.46

OPC 2 -15.36 -15.70 35.08 -41.54

P-HPC -14.23 9.73 -30.59 -41.85
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Fig. 8 The Evaluation to S/N Ratio of OPC and
HPC.
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