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Abstract

Because the damages of corrosion resulting from the chloride ion are very
serious, many research studies have been performed to measure the penetration
depth of the chloride ion. However, there is a problem with data selection obtained
from collection during experiments. After careful study, it appears that the collected
data are not conformed to a normal distribution. The result of this study will play
a very important role, as a first step for the development and construction of a
forecasting system to help determine a reliable service lifetime of marine
structures.
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<E 1> 48 HF <E 2> Z3YE EPHE
Item Content 4OD§(t)ail60 w/cl s/a Unit weight(kg /m®)
W/C ratio "o (B) | (B)| W | C S a
Curi iod |Concentrati] 7 28d
uring periot | . variance 2511 40 | 43 | 170 | 425 | 721 | 1022
Exposure condition from dry, wet
50 | 45 |172.5] 345 | 782 {1021
Immer§ion surface Se;xgr:ltglr /
condition NaCl 60 | 46 | 175 | 292 | 816 [1024

32 23 E £33 434X

E A E GT2E YRz H3E IARLEEE ZAAE SHAFE AH
B3z W/CH 40, 50, 60%°) thate] zhzt i gst st

d3le HAAFd o Fr1FH FAY JFE Fol7] At Z wjRtelAd HL
ZAe Fe FUEA wiFgstn, EFAS ALl TN H E£I 5:1%E YAA A
Pk Ao AP MiFES A9 <EF 2>9 Fh

AgoA FHoERE Zold B 38 Fr7t SAHHAAHEH, & A7
2L o)3d AL T3l I ARES IFH AV ddEo AIHAT F S
g ANgHse d3Ee HERL AHgsed M BHIEES HAFEe Aotk
W/Ce 23 AWES 8] &< YelW3 S/ar T4 EFA v&g JeEY ich

o ¥



L il R e e B Al 94 Al 2 3 20079 49 89

4. dlojg ¥4 % A3}

HAEE e AR dside £9 Alde] A BFHoeR g
E9 APAHE Hrtar]l A7 QAT golstn, AAFH FA
q 5&4e 1 FHAEY HAM s7€EH.

FHA PN FAHE AgE UE AEYE 2Y AFEEE WEX Fow AF,
Weilbull, Gamma, H+ATEEXE g2t Z$7 2o d5AFRESE 2 7494
Aol ZAHZET Zo] FF0FZ XA g3, AFELE A ¥e A8 Y34
ZAREY dEaS Astd AFERLS e RS vt o] o] g 1d 1
It AFREAY Hold, 1 A5EY £XE UsATEEY FEY. dFAFE
¥ ¥43 g Eo] Herd-Johnson ¥4 939 T4 £ MINITABS AH&-3tATHI

olge] <E 3> AA x9 y plot¥EYEZF AJBA FRIFH YA HAFEG
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Distribution X' y‘ Method estimate
coordinate| coordinate
Weibull In(data) | n(—n(1—4) Default rank—3
Extreme value| data | in(—In(1—2) n+1/4
Exponential data —In(d—p
Normal data ) Kaplan—-Meier "’T*
Lognormal In(data) 0105
bases Modified Kaplan-Meier M;zjlﬁ
Logistic data n(=2-)
=4 ranke
Loglogistic n(data) In( I—Qp ) Herd-Johnson |

41 £A34 dHo|y

ole] <X 5><E 6><E 7> FHATE A7) fstq 44 Y3 FAHE ZHLe
ZRE9 Zolo wE JFEF HOHERA HYTFREY E-AWE H & met
A#E Holth Depth(mm)e] 6, 17, 28, 39 AFE A8 H3EZS dEs= £
HozHE HFE YolE n|d= Holi, SE | F(Seawater)E, N2 28mol9] Nacl
£9L 1St vEE ¢ JAFLES gusted, rSE 79 T S5 AFEANN H 7
de F7) Fo ETolFe AHE U, rSE A9 At AVlE & 1

o] AAHUT o]HF =AAA 299 g AP LS s FHE wlolEolth



90 ANITZE $HdF 29 75 A vl 4394 AT

IR - F29 - 394

<¥ 5> 40% W/C Ratiod @ =A% Data

Free Chloride(ppm)
78 28S 7N 28N 7rS
Depth| | o |l g1 1|2 |3 |1]2]|3|1]2]3]1]2]s3
(mm)
6 | 218| 152| 183] 262| 259| 251{1010(2360| 964|1240[1290|1050| 102| 129| 173
17 | 106| 75.6] 76| 84| 82| 81.2] 170] 162| 175 206| 261| 292 61.6] 46.7| 72.2
28 | 75.9] 66.5| 60.3 60.7| 61.6 59.2| 74.5| 56.8| 60.2| 106| 85.6| 128 56| 35| 66.3
39 | 37.8| 35.4| 53.7| 56| 58.1| 56.7| 54.5| 48.8| 56.8| 81.4| 79.6| 96.9| 42.2] 31| 40
6 | 163] 150] 181| 187| 230! 164| 705|1280| 847| 913[1260|1520| 115| 169| 193
17 | 97.5| 74.8] 76.9] 70.8] 72| 70.9| 130| 144| 262| 163| 175| 402| 88.4| 115 124
28 | 68.2] 62.1] 61.4| 61.2| 63.5| 61| 64.8| 54.6] 119| 114| 111} 141} 69.7| 64.8] 43
39 | 39.4] 3031 56.1] 57| 58.7| 58.5| 54.1| 50.7| 67.7| 90.2| 82.4} 123| 47.5| 35.9{ 32.7
<E 6> 50% W/C Ratiod #} =A 3 Data
FREE CHLORIDE(ppm)
7S 285 7N 28N 7rS
Depth
1{2!3/l1|2|3|1|2{3|1]2]|3{1]¢2]S3
(mm)
6 | 241| 207| 219 304| 257| 271{1140|1620|1700{1120| 652| 855| 137 143| 295
17 | 143 117| 123| 150] 156] 144| 341] 554| 473| 165 163] 213]55.2 82.6] 102
28 | 78.21 67.8] 76.7| 83.7| 79.2| 103| 101| 94.5| 121 62.1] 55.3] 73.4| 42.8] 54.8] 53.3
39 |63.8| 633 65| 68.1|59.5 74| 60.1] 64.3] 42.1{50.7| 42.3] 48.7{ 39.8/ 53.9[ 51.5
6 18| 239! 251| 211 236| 321{1060[1000| 945| 496| 655 710| 142| 205| 248
17 | 103[ 122| 132| 120| 108] 109] 242| 282| 254| 165 110] 212] 58.5] 100] 87.6
28 | 68.2| 73.3| 73.6| 79.1| 60.3| 108] 100| 113[ 106| 57.2| 46.3] 70.5] 34.9] 53] 47.4
39 | 63.8] 64.7| 64.1| 69.8| 43.4| 73.2| 62.9] 72.5] 56.7| 32.4] 34.6] 41.3 33.4] 48.2[ 425
<% 7> 60% W/C Ratiod W &% ¥ Data
FREE CHLORIDE(ppm)
7S 7N 28S 28N 7rS
Depthl v} ol gl 1213 ]1]2{3]1]2]3|1]c2]s3
(mm)
6 | 280| 205| 216/1400[1280] 896| 357| 239] 337| 388{1550[1230| 330| 498| 357
17 | 108] 101| 106 420| 476| 432| 188 148] 151 314| 409| 100] 143 125
28 | 69.2| 56| 50.8] 174 181| 214| 114 96.3] 97.5 77.2] 110] 136] 72.3] 75.3[ 77.3
39 | 35.5| 27.9 75.3) 80.0| 98.6| 59.7| 84.5| 60| 69.8| 82.6| 82.8] 60.1] 60.3] 69.1
6 | 306| 231] 285[1350]1210[1750] 265 368| 428 976[1150] 430] 365[ 465
17 | 143| 116| 105 429] 440| 449 128 180| 287| 142] 235] 320] 142] 116| 150
28 | 70.6| 49.4| 58.6] 191] 180 199] 75.8] 100] 121] 106/ 100| 118] 89.5] 76.8] 72.3
39 | 36.9] 26| 48.4] 125| 76.6| 106| 57.1| 74.1| 53.2] 68.5| 67.5] 63| 66.1] 59.2| 55.4
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