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An Evaluation of Corrosion Protective Systems
for Reinforcing Steel in Concrete
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Abstract

An experimental study to evaluate corrosion protection systems was undertaken with 47
reinforced concrete slab specimens subjected to cyclic wet and dry saltwater exposure. Corrosion
measurements included monitoring macrocell corrosion currents, which are genrerally accepted in
United States practice.

Test results indicate that specimens containing 2 kg/m' of NaCl and exposed to a 10 percent of
NaCl show high values of corrosion currents. For the specimens with water repellent membrane
currents kept relatively low numerical values, while test specimens with surface corrosion inhibitor
protective systems show high values of corrosion currents. No clear indication of the corrosion
inhibitor protective systems might be due to the extremely high chloride exposure of the
specimens, which has brought the accellerated corrosion. It would be expected that evaluation of
the corrosion protective systems need long-term measurement with specimen exposed less chloride
but simulating the real condition.
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TOUD pecimen La ) (A) W | | )
S2*x0=*09% - - 10 | 60 43
S2x0*0%A - - 32 | 031 30
S2x0%x09%B - - 22 | 08| 12
S2*0*0%C - - 13 28 | 02 AleH gy
S2*CIl * 0% - - 0.6 02| 05 CRN-SYS-M%R
S2+CIl 0% A - - 19 | 10| 40 CR;RACKED SEAM TEST
0,
S2 * CI2 * 00/o 0.6 06 1.1 00 | 22 N - HAL EOIE
S2 * CI2 * 0% A 0.6 06 02 | 04| 05 NaCl 3ke/m
CNEE 52 = CI3 = 0% - - 09 | 05| 08 SYS = AN :0 - EEUR
a77h S2 *x CI3 * 0% A - - 04 | 05| 06 Clt - RF-100,Desalt
S2 * CH4 * 0% 05 06 06 06 | 05 Cl2 - MCI-2020
S2 x Cl4 % 0% A 09 | 03| 08 |C8 - Femogardd3
Cl4 - Gard3020A
S2 * HWAR * 0% - - 40 09 18 HWAR - W&E
S2 » HWAR * 0% A - - o5 | 061 17 M=¥% B 1% 3%
S5 % 0 * OE% - - 28 | 246 172 R=es ANud
S5+ 0 *» 0E% A - - 78 81| 57
S5 * 0 « OE% B - - 123 | 240/ 439
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S5 % 0 * 01% 02 06 | 02 0 o1] o1 03] 02
S5+ 0 * 0I% A 06 06 | 03 0 00| o1 05 00
S5 % 0 * 0% B 10 |- 11 02 | 02 01 o1 03| 00

S5+ 0 * 5% 42 75 | 216 | 235 | 519 | 500 | 1079 | 3152

S5 %0 *5% A 03 15| 58 | 175 | 648 | 714 | 9.1 | 2005

S5 * CIl * 5% 12.4 1567 | 305 | 79 | %8| 1461 | 2185 | 2963

S5 * CIl = 5% A 125 142 | 209 | 363 | 1208 | 1375 | 2076 | 3237

S5 * CI2 * 5% 19.0 240 | 520 7081307 | 1687 | 2356 | 3305

S5 = CI2 * 5% A 242 207 | 627| 851352 | 1812 2645 | 3583

S5 * CI3 * 5% 139 161 | 348| 301| 561 | 481 971 | 2402

S5 * CI3 * 5% A 91.0 98 | 246| 323| 733| 7901323 | 2060

S5 * Cl4 * 5% 135 143 | 327| 346| 564 | 404 6252213
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@77h) S5 + HWAR * 5% 11 11 06| 06| 08| o06] 02| 06
S5 + HWAR * 5% A 04 0.8 00| 02| o1 01! 05| 01

S5 * 0 * 10% 165 27 | 68| 76| 1244 | 1512 2192 | 2446

S5 % 0 * 10% A 7.9 128 | 299| 3841411 2104|3022 | 2996

S5 * CI1 * 10% 25.0 258 | 513| 4571069 | 1604 | 2437 | 2225

S5 = CIL = 10% A %5 321 | 664| 649 | 1496 | 2170 3173 | 2836

S5 * CI2 * 10% 456 440 | 821| 1015|1786 | 2166 | 3022 | 387.1

S5 + CI2 = 10% A 00 06 | 139| 7261208 | 1595 | 2460 | 2548

S5 « CI3 * 10% 339 431 | 787] 1060|1715 | 1843 251.3 | 2397

S5 * CI3 * 10% A 36.2 382 | 743| 8831531 | 2008|3012 | 323.1

S5 * CH4 * 10% 450 454 | 702| 7631366 | 1371 1939 | 3203

S5 « Cl4 * 10% A 377 387 | 655 6521100 | 1390 1832 | 286.8

S5 * HWAR * 10% 19 12 06| o5 03] o0 03] o0

S5 + HWAR * 10% A 03 05 01| 00| o1 01| 05| o1

4 BAZA

41 S EAHA

13 Ax7 AHF F 29 FAVFXHN 28 AgEAE A EAAFol EA VERG
2 U F 2014 BXo]l 36FH SAAHAY RAHAFES 1000 BH £ v ez oyE
aFNAH HAEEA] A olx FRERA govn A APAZe] aFHT gtk

P

2 24y HAEN AHH

BEA 10%8 FUS NFATE 5%E FU® NEA woh 24 AFgel Yoz 24 et
dgde) 37 ¥ 4 A AFS T 4 Aok 1d AR B Aol $HS THAA PA

278



Hsg Bk 8] B 27 B P40 ME £52 YIS B F2 Yok 27] FAIF
o) 50AGlAl 41 F7F A AFoIM 100,AE B 2Hsn glo) VIEATFARY w@aR BN
o) HnYLE HelFn ek (X 2)

43 Al Af

(= I B = §

or

Bt

A @A d5EAE £XF AP R AFRS 10AR=e] I3 FHE gl viER 3o
WwrEHZRE P45 yehtm ok FAEA fHA FAGANE X NP 7Y
ANAS SX3A & AgAd AAANE FAR AFE Holn Ut 5% Fg8de FA% F
Agael B AFgAME S5+CI3*5 AP A} SH+CI4s5 Al¥ A o] dFgho] AdHes AL ge
Hol: glo} tha ¥ Aol o] BAh(aY 2) 10% HE&HE FoAd APA BT A7l
MNE S5+CI4x10 AP AFgol Adirez HE g Boln AUTh(TH 3) AFY FHAAA
ANEANE LEY =Xy APAAAN 4 FFE/ 2A vdEidn o) By geo] HAX FA dE
43 ol zzte] £¥8 RAGAAs vk AR E ol AH ol 5& FEY 9890
Sog AedAs WA A% #Hrbsh foldtxA ddkn wady HAY FeFtE AMME F7H
Q go] g7dH

400
Rl PPy " 4 S5+0410%
S 50| -+ S6eCI 108K — . S 350] <+ Ssecitewn
P o S5eCI258 ). % o~ S5+C12¢10% - i 2
o * L oCI3+ 10% 5
T X00]-m- S5+CI3e5% - 7 I - 55 /g:..d
» ~&— S5+C|4n5% PAN B | S5eCi4e10N ,;—»1!:! <
0 —o— S5+HNAR*S% //'.'./' ~o- S5eHRAR+ 10% / v 1"{._: !
| m P S TR IS
20 7 P
rd 1w — — - — e
150 o g%
L= o
00—~ e =~ -
A I I ot -
50}—= e L ) B— - =
ol —EE . 0 .
i
0 10 20 0 40 50 0% © 2 30 40 50
i e s N2HWEEKS) - B Al 2} (WEEKS)
03 2 BN 5% 50 AEHA 0y 3. HEY 10% Fof AlHA

AA7h EUY 2AUAE Fx B0 99 §871FRAN =FHAG AUV 14 A% ANE F
o RHARRE 33 2A UEhtn A3, FAEEAY ERE ofd FEHA ¥ go0 Fr1H
AgAZel aFH3 Yok

SUAYAE Q5P FARR] VRS B welFu oul, 8 10%F FU Y
A7 5%E FUS ADA w4 ARgel RNz A Vet dgde TR #Ad 9%
g aA AR ¢ & Ak FAMFEo) 107Ue] A AFAM 1004F 2FHsn o} NEAT

279



Aol @A 2R Po] Hugee BgFD Utk FBAFAYAF THZA BXRo] o 7A
=¥ HAHse FEHA &1 o A EYE ZAHE F49 5%, 10%F97 FAEE
By s 2PoE B, '

A @A L5AE SXF A 22 AFHS 10AFEZ BAHFA ZA oA &3 e
o g4 aNzEE Aol el gt 21BN FAGANE EXF AN £
AANE TX5 ¥ APAS} 10490 A AHAME FASA 5L FAAF &g 2ojx 3l
ojn Y ol Mol =XF HA e w4 Ao FHSA HEUAE R Y. oE
e $E9 @80 5oy AeoNE W4T UehdA o4& Ao XY B7HA Bt
sa78.

52 H7AY

1IA9s A¥ds 29 APAG S £ AP A4S 4F BHEdtd 2AdEAE AP E
A $33ln U, HAEJYE 2kg/mel. 29 =& AEAY FAHAFES 107180 ARFAE
B7sn uog Fogon LW RAZAMAYPAA HEo] &N 5% 10% FAE A48 JHA
WAzl 228 Aeddd HEd 2dog wedAdd. F9xE: APA AL RALESHS
WA HA WA A5HE Y8 23hd o= CRACKED BEAM TEST A|dA& Alzsld]
HAEJYE 3kg/me 48 FEE HREFTQR7%) 7S 1%8 3%E FA3s AFAE A
& d3E FPsn Uk

1IREE AYA(I LY 5%, 10% Fo)sh 23d= A PA(EEY 1%, 3%F49)9 FHAFEES
A% 2A3d F7HA BAHAFY P43 o8 A oA S #AHY 45& et
A gt

et dHe

1. &A%, « 23UEFY X4 @ v Ag Pgel B 47, E3HE 3 =&,
#4425, 1992. 6, pp. 75~80

2. AYHS 3A, “BARY 2o g oEx ot HIZe R AT Hub Ug dF5H3
=23, ¥ 78%, 1995. 4, pp. 75~80

3. AARF, ¢ A%EA e AP Zadee @3 L FI9 FA e diF A7, FFUHER
&g, 1994, pp. 127~129 .

4. AYA, “SALE AHL3 ZaPE FEREQ HIR H4F Vg B 477, sAUEHE A
&l =&, 1996, pp. 32~36

5 Z¢3, ‘A EJE IYE F2Ee RAx HrY, FIHE &3 =&, A9P1F, 1997. 5,
pp. 203~209

6. M.S. Senecal, D. Darwin, C. Lock, "Evaluation of Corrosion Resistant Steel
Reinforcing Bar”, SM Report 40, University of Kansas, July 1995. page 142

7. W.1.E, "Protective Systems for New Prestressed and Substructure Concrete”, FHWA/RD-86/193
Virginia, U.S.A, 1987. 4, page 126

280



