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Table 1 Outline of test program

Table 2 Mix proportion of concrete

Unit mass (kg/m®)

W/IC | s/a | Gmax
) || mm | wlc|s|ac|aa]| a
39| 43| 25 | 169|434 731|982 467| 80

Table 3 Mechanical properties of prestressing tendons

Yield Tensile
Type of Bar Strength | Strength | Elongation
Qmm?) | N/mm? )
B type(SBPR 930/1080) 1047 1116 10
C type(SBPR1080/1230) 1228 1273 8
CD wire(SWPDIL) 1415 1603 6.5

Table 4 Chemical compositions of prestressing tendons(%)

Type of Bar C [Si |[Mn | P s Cu
B type(SBPR 930/1080) | 0.35 [1.74 [0.74 | 0.016 | 0.006 | 0.01
C type(SBPR1080/1230) | 0.35 |1.74 [0.74 | 0.016 | 0.006 | 0.01
CD wire(SWPDIL) 0.82 [0.24 |0.76 | 0.012 | 0.008 | 0.01

IReﬁning H DegasingH Casting I

Type . Current | Periodof | Period
of P’;jm‘;‘g Density | Treatment | after
Tendon (A/m? (Weeks) | treatment

0 0.0
00 8 0
50
5.0
B 0.0 0
type 0,3 days
60 8 Tdays,
5.0 1 month,
6months
1 year
0 0.0
0.0 8 0
50
5.0
4
0.0 0
8
C
type 4 0
0,3 days,
60 5.0 7 days,
8 1 month,
6months
1 year
10.0
8 0
15.0
CD 6 0.0 8 0
wire 50 8 07 days,
) 1 month
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Fig.1 Manufacturing process of prestressing tendons
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Fig.2 Specimen and experimental set-up for desalination
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Fig. 3 Schematic diagram of hydrogen thermal analysis
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Fig.4 Hydrogen evolution curve during Desalination

Table 5 The cumulative amount of diffusible hydrogen

just after Desalination
Tyolf’e Treatment Diffusible hydrogen
bar (wt ppm)
Original 0.00
B 50%,5A/m* 8weeks 0.21
60%,0A/m* 8weeks 0.00
60%,5A/m? 8weeks 0.22
Original 0.00
C 60%,0A/m? 8weeks 0.00
60%,5A/m? 4weeks 0.08
60%,56A/m? 8weeks 0.13
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Fig.5 Hydrogen evolution curve(PC bars)

Table 6 The cumulative amount of diffusible hydrogen

0.015

CD wire

—o—0riginal

—o—Non-treated

0.01
—o—Just after
—o-—Tdays after
0.005 H —®—30days after

Hydrogen evolution rate (wt ppm)

300 400 500 600 700
Temperature (K)

Fig.6 Hydrogen evolution curve(CD wire)

Table 7 The cumulative amount of diffusible hydrogen

’IZ?G Keeping time after | Diffusible Hydrogen
b Desalination (wt ppm)
ar
Original 0.00
cD Non-treated 0.01
wire Just after 0.11
7 days after 0.00
30 days after 0.00

with elapsed time after Desalination
’I‘};}f)e Keeping time after | Diffusible Hydrogen
b Desalination (wt ppm)
ar
Original 0.00
Just after 0.22
3 days after 0.01
B | 7daysafter 0.00
30 days after 0.00
180 days after 0.00
1 year after 0.00
Original 0.00
Just after : 0.13
3 days after 0.02
C | 7daysafter 0.01
30 days after 0.00
180 days after 0.00
1 year after 0.00
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Fig.7 Hydrogen evolution curve on high current density

Table 8 The cumulative amount of diffusible hydrogen
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Fig.8 Hydrogen evolution curve of PC bars and PC wire

Table 9 Peak temperature below 470K

Type ‘ Diffusible Hydrogen and activation energy
bof Current density (wt ppm) ' Type of PC B type C type CD wire
ar
A E %”gfp;::]‘{“’e 460K | 440K | 415K
C 10 A/m? 0.09 Activation
15 A/m? 0.12 energy(kJ/mol) 726 694 655
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INFLUENCE OF DESALINATION ON HYDROGEN STORED
IN PRESTRESSING STEEL TENDONS

Masanobu ASHIDA, Takao UEDA, Shigeru MIZOGUCHI and Toyoaki MIYAGAWA

Nowadays, early age deterioration of concrete to be caused by chloride attack has become a severe problem.
Desalinatién, which is an electrochemical treatment of chloride extraction from concrete, has been developed
as an essential repair method. Steel bar embedded concrete acts as a cathodic electrode through Desalination
process and its potential is lower than hydrogen occuring potential by electrolysis. Therefore, considering

hydrogen embrittlement of prestressing steel tendons, Desalination does not yet apply prestressed concrete.
In this study, hydrogen stored in prestressing steel tendons and fracture surface of its steel were investigated
while Desalination to be applied prestressed concrete.
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