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Development of Chloride Attack Prediction Model
for Concrete Structures of N.P.P.
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Abstract

Material properties and structural performance of Nuclear Power Plant structures subjected
to physical and environmental factors, degrade during life time due to continuous deterioration
such as rebar corrosion and concrete cracking. In special, NPP structures are exposed to
chloride environment since they are located in seashore area.

In this study, a chloride attack prediction model is developed to predict corrosion initiation
of reinforcing bars in NPP structures, based on governing equations that take into account the
diffusion of chloride ions and a mechanical steady state. It can offer the information which is

used to determine an optimal time for repair and rehabilitation actions of the structure.
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Cy = —6.9-w/c + 5.52 (& Cer = 0.69kg/m’) 27)

Table 1. 7]= Aol A o] A4 A A1)

X % of concrete
Researcher(s) Year kg/m’ of concrete ]
weight
Lewis 1962 0.7 0.030
Hausmann 1967 02~2.8 0.009~0.122
Berman 1972 0.77 0.034
Clear and Hay 1973 0.6~09 0.026~0.039
Clear 1974 0.66 0.029
Stratfull et. al. 1975 0.66 0.029
Cady 1978 06~1.3 0.026 ~0.057
NRC 1979 - 0.028~0.041
Browne 1980 1.33 0.058
Pfeifer et. al. 1986 0.5 0.022
Brian et. al. 1987 - 0.014~0.022
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Table 2. A1 A v]g3

T |W/C A C S G WRA | AEA
(psi) | (%) (Ib) | ab) | b) | (b) (ml) | (mD

9500 | 42 | 46 | 285 | 678 | 1275 | 1505 | 923 16 Q@4 34%57]
4000 | 48 | 46 | 300 | 625 | 1303 | 1505 | 852 16 "
3000 | 62 | 45 | 278 | 448 | 1389 | 1657 | 813 31 | €4 23457
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Table 3. &A1A 9] 28¥ =4 =

A& No. =7 = (kg/cm?) A& No. o} 27 %= (kg/cm?)
1€ - 5500psi 466.12 5% - 5500psi 460.89
1€ - 4000psi 345.48 5% - 4000psi 329.02
1€ - 3000psi 255.29 5% - 3000psi 266.51
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Table 4. z+ vjstd A3 &=

[e] [e]
= =
BT Al & No. AT E|lETTE

A& No. AeFTE| 9l =

1% - 5500psi| 12.08% 14.82% 5% - 5500psi | 12.82% 14.82%
1% - 4000psi| 13.81% 16.19% < - 4000psi | 13.60% 16.19%
1% - 3000psi| 13.97% 16.68% 5% - 3000psi | 14.71% 16.68%

433. 7+84 QoHE o] %} F dFE oo
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Aoz o]59 AFAFNE HW P52 o) &Pl ZAE M| 0.87%(20kg/m’)oldtl = &
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C, = 0.0441 - C3—0.3687 - C%+1.8359 - C,
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AstE AT E Fickel #l 2 HAd wel F dstEde olF HE2EYH ALty ojof st
2 B oAM= Arva 9 Newmanne A7 ZA%® 2 Dhire] d 32925 E &9 2 (28)
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Dy = 6.6253- D, - (@ (29)

Table 5. Z71 AN Aslg kA (2] © %10 %em?/sec)
_]

&A1 A No. A4 =2 A ks =2 w7 =4
1&-5500psi 2.59 3.47 3.03
1&-4000psi 4.09 5.09 4.63
1%-3000psi 545 6.15 5.69
5% -5500psi 3.14 3.56 3.46
5% -4000psi 4.58 5.32 494
5% -3000psi 6.26 6.11 6.29
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o714, Rur @ 7F2E] AA dst= FAS
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a3, A 9
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Table 6. A3tz AT A AH A=)

— ___
HET (l(iir?/;c) Hes (l(ijn:ﬂ/;rec)
No. 1 1.999 No. 4 2,239
No. 2 1.041 No. 5 2.100
No. 3 1.323 No. 6 0.449

44.2. N@ASF

ANEAFE 9F 3457 D 94 234579 H8 MFoR Axy 4FH Az FAANA
Q8 AT A 90 TEEAA ARG zoldl AshE HAFE BHF F 4 @Dol
wheh A skate] AbgehelTh

__Rar
KZ_ RTAT (31)

9714, Rar @ AR Ax FAA @52 A%
RTar © 914 AF 50l dohE 3275

AGAGe] AEe 4000psio] ARD Az FAA L AFAA 7S] o]s

o #AAF wMwzA olFo] Ak

Table 7.014 B upel o] AFAT 36569 A A vt AdAF= agfe 49 0977, 3
Fel 4 0822, &9 A% 1.162% vEsT

= Al ol
214 No. ok A 4 N @GAF
5%-4000psi 4.94%10 "em’/s 1
312 A # 520 4.83x10%cm?/s 0.977
g G A F o 4.06 %10 %em?/s 0.822
LA F 50 5.74 %10 cm?/s 1.162




Table 8 WdA4W Az d3tg A
HE A AFEAIHILE AR kA (<10 “em/s)
3000 psi 1.723
Type 1 4000 psi 1.402
9] 5500 ps% 0.918
3000 psi 1.905
Type V 4000 psi 1.496
5500 psi 1.048
3000 psi 1.450
Type 1 4000 psi 1.180
o 5500 psi 0.772
3000 psi 1.603
Type V 4000 psi 1.259
5500 psi 0.882
3000 psi 2.050
Type 1 4000 psi 1.668
o 5500 psi 1.091
3000 psi 2.266
Type V 4000 psi 1.779
5500 psi 1.246
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