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ABSTRACT Corrosion of prestressing tendons is closely related to the safety and durability of prestressed concrete. Because PSC
strands under large tension stress are vulnerable to corrosion, choice of corrosion prevention systems is quite important. The current
study investigated electrochemical estimation and metal loss reduction rate so that the most effective system to prevent steel
corrosion can be decided. The types of test specimens are as follows: (a) bare strand, (b) standard cementitious grouting, (c) grease,
(d) double protection of grease and grouting, (¢) double protection of HDPE sheath after coating with grease, and () triple protection
of HDPE sheath after double protection of standard cementitious grouting and coating with grease. Acceleration experiments were
divided into two types: those with only chloride solution, and those with chloride solution with dissolved oxygen. As for the
experimental results, the HDPE sheath had an excellent anti-corrosion performance compared to other methods. However, tendon
protected by grouting showed a decreasing corrosion current density with elapsed time, while tendon protected by grease showed a
rising trend. In particular, the grease showed poor corrosion protective performance under chloride solution and dissolved oxygen.
This was in part due to physical damage of the grease coating by oxygen bubbles. Finally, corrosion was initiated at corrosion current
density of 0.15 pA/cm?® under chloride solution, and at 0.17 pA/em?® under chloride solution and dissolved oxygen.
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Fig. 1 Process of phenomena that lead to the initiation and
propagation of hydrogen-induced cracking and eventual
failure of A and B having different fracture toughness
(der=critical flaw size, t=initiation time, t=time of failure)
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Fig. 2 Schematic description of corrosion process taking
place at tip of pit or crack in a stressed strand
leading to its embrittlement, (a) stress corrosion
cracking, (b) hydrogen embrittlement (Bentur et al.
1997)
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Fig. 3 Specimens for corrosion-prevention system

Table 1 Properties of materials

BBEE Bare strand Grease

(b) Grease (G)
HDPE Bare strand Grease

g

dn

(e) Grease+HDPE (G-H)

Seven-wire strands

Section area (mm?) 151.4
pigi‘ft?es Weight (kg/m) 1.192
Diameter (mm) 15.83
Fe 98.17
C 0.82
Chemical Mn 0.73
composition Si 0.25
(%) Cu 0.02
0.01
S 0.01
Cement grouting
w/c 0.33
HRWR (%) 3.0
VMAs (%) 0.5
Setting retarder (%) 0.5
HDPE plastic sheath
Density (g/cm’) 0.992
Thickness (mm) 1.09
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(f) Grease+HDPE+Cement grout (G-H-C)
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Working electrode — |

Beaker with electrolyte =
(CI 5% or CI- 5% + DO)

Fig. 4 Accelerated corrosion test set-up
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Fig. 5 Corrosion current density of tendon with elapsed time
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Fig. 9 Critical corrosion current density
Table 2 Corrosion current density vs. metal loss under chloride solution and dissolved oxygen
Ttem Gory (t) = at® + b8 +ct t; i, tO corrosion
Specimen a b c (days) (uA/cm?)
B 5.8E-3 -5.9E-1 2.1E-1 0.009 0.18
G 0 -2.3E-3 1.5E-1 0.6 0.16
C 3.0E-5 -3.4E-3 1.1E-1 2 0.18
G-C -1.0E-6 7.0E-5 3.2E-3 33 0.14
G-H 1.0E-6 -1.0E-4 4.6E-3 45 0.02
G-H-C 8.0E-7 -9.0E-5 3.0E-3 42 0.03
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