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Table 1 Outline of test program Plastic box Anchor plate & nut

[1st stage] Notched PC bar Current passing
Deoth concrete surface l"‘
Pr . Current | Period of | Period ep |_‘
estressing densit; treatment ft of x x
ratio(%) Ao | o[ 25T | Notch : x
(week) | treatment " am) }mm : x
0.5 Specimen x X
1.0 ] [
0.0 0 0 15
24 Anod
1 : 0 1.0 Electrolytic solution Coating node—
0 - (l)g + Prestressing steel bar ' Steel frame
o 0 day, 1.0 Fig.1 Specimen and experimental set-up for desalination
60% 4
14 days 1.5
2.0
5.0 6 2 10 Table 2 Mix proportion of concrete
0.0 WIC | s/fa | Gmax Unit mass (kg/m?)
o 0 day 2 e || @m T e Tg g wrala
14 days 15 39 (43 | 25 |169|434|731|982| 46780
2.0
(Note) Electrolytic solution = Ca(OH): saturated solution Table 3 Mechanical properties of PC bar
Yield Tensile
estressin, )
ratio(%) solution (week) C type (SBPR1080/1230) 1228 1273 8
1
60% 2 Table 4 Chemical compositions of PC bar(%)
NHJSCN g Type of Bar C |SiMa|P |5S |Cu
T0% solution 8 Ctype(SBPR1080/1230) | 0.35 [1.74 [0.74 |0.016 | 0.006 | 0.01
80% 8
> VW, SEDBEREHOEAT A EIDERUENaC
. Ca(OH): B 99%)EHWT, SbREKICTESICHARE L.
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b) P C itk

(3rd stage] Intermittent. treatment (2 weeks on and 1 P CHFEKDI L 7 Y — MEBAIL, 15X 15X

we?k)off of desalination) 40cm OFAEY Lk, BB, PR 2L EREC, O
Prestressing ratio(%, 60% _ _ -
Kind of solution Ca(OH): saturated solution 2V—bDY) =T LHIRRRTL BTV A P LR
s |2 DREEILT B0, V2 ) —bADTLR
Total 2"+ @ b L ZORIZTH T, Fig.l 1077 585k Steel
nt g L2+ O+ frame)iz T, P CHBHCBALEZ VR ML %X
treatment or @D+ + Q@
(F’e'i‘;g @D+ @+ RLE.
wee 6 "on 4 ® + 9N 4 @ + "2 @ P CW@E&?@@, g’gﬁmm 60‘%)%%& l/
§ ["2"+D+"2"+D+"2"+ D +"2" T=1%, R TERRAEGE 2 BRFY Cld 60~88% & L

(Note) "2" : desalination is on for 2 weeks.
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a)a>o Y- hid

FEERRICHW=a2 2 ) — b ORAREE% Table 2
2R, BAY MIEBETRNV SV REAV A

Table 3 & Table 4 IZ/RT.
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Stk EE AN, LRIZ, 40.1mm QU1 Y
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2RI M= D TiX 20~30 Am2 ¢ EZ bh
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WBEAEZ, P CHBSKOmAIED SO 2 Wil
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Hi A ERD+HHINB T E 25 THLE
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ERRETHIEMKFEE 300~500K OEER
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Fig. 2 Schematic diagram of hydrogen thermal analysis
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Fig.3 Hydrogen evolution curve just after desalination

Table 5 The cumulative amount of diffusible hydrogen

Depth of

notch(mm) 0 0.5 1.0 15 2.0
Diffusible _

hydrogen 013 | 009 | 012 | 013 | 011
(wt ppm)

Temperature

of peak(K) 440 | 440 | 430 | 430 | 430

{72%.
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Fig.5 Hydrogen evolution curve after desalination
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Table 6 The cumulative amount of diffusible hydrogen
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ratio(%) 70
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time(week) 8

Diffusible
hydrogen
(wt ppm)
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BASIC STUDY OF DESALINATION ON HYDROGEN
STORED IN PRESTRESSING STEEL BARS

Masanobu ASHIDA, Takao UEDA, Shigeru MIZOGUCHI and Toyoaki MIYAGAWA

Nowadays, premature deterioration of concrete caused by chloride attack has become a severe problem.
Desalination, 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 less than hydrogen occuring potential by electrolysis. Therefore, considering
hydrogen embrittlement of prestressing steel bars, desalination has not been applied on prestressed concrete
yet. In this study, diffusible hydrogen stored in notched and highly tensioned prestressing steel bars was

investigated while desalination was continuously and intermittently applied on prestressed concrete.
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