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Conceptual Service Life Model of Steel in Concrete
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Fe= Fe'' +2¢ (n
Fe+%0;+H0 = Fe(OH), (3
20H = % 0, + H,0 + 2¢ (5)
2H0 =5 O, + 4H" + 4¢” (6)
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S O+ 200 = CIO7+ CT+ HO (8) [
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Corrosion Potential

Block no. mV (vs Copper Sulphate Electrode)
Pre-ECR Post-ECR
1 -341/-180 -255/-148
2 -376 /-288 -293 /-247
3 -293/-103 -205/-48
4 -290 / -86 -205 /-50

3: N.M. Thekwaba et. al, 1996
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M3197 4. taaams 15 I ualimeantSuanas lsa lunddenisnumile

Area of
Chloride
Location Date  Treatment
s Removed (%)
(m")
Hwy #192 Bridge Substructure, Council Bluffs, lowa 2000 1209 N/A
Highway 11 Bridge Abutments, North Bay, Ontario 2000 646 N/A
Eastern Avenue Bridge #576 Abutments, Washington DC 2000 220 N/A
3rd St. Viaduct, Bridge Substructure, Minot, North Dakota 1999 100 N/A
St. Adolphe Bridge Deck, St. Adolphe, Manitoba 1999 14704 N/A
S02 of 38061 Substructure, Jackson County, Michigan 1999 109 N/A
1-480 Bridge Substructure, Omaha, Nebraska 1999 1400 N/A
Burlington Skyway Substructure, Burlington, Ontario 1999 1533 N/A
Hwy #192 Bridge Substructure, Council Bluffs, lowa 1998 463 N/A
1-480 Bridge Substructure, Omaha, Nebraska 1998 1525 74 (at0-25 mm.)
63 (at 50-75 mm.)
St. Adolphe Bridge Deck, St. Adolphe, Manitoba 1998 1115 N/A
Pembina Highway Overpass Structure, Winnipeg, Manitoba 1998 220 N/A
Industrial Spur Bridge Substructure, Peoria, Illinois 1998 462 N/A
Starbuck Bridge Deck, Winnipeg, Manitoba 1997 270 N/A
[-395 & Dunwoody Substructure, Minneapolis, Minnesota 1997 225 N/A
Carousel Center Parking Deck, Syracuse, New York 1997 100 N/A
Islington Ave. Bridge Interceptor Chambers, Toronto, Ontario 1997 180 N/A

N/A = Not Available

fan: Stephen R. Sharp et. al, 2002
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M3197 4. $19) taaamslEsn InfualimeantSunanas lsa lunddewsnumile

Area of
Chloride
Location Date  Treatment
, Removed (%)
(m’)
Burlington Skyway Substructure, Burlington, Ontario 1997 268 N/A
Tulls Highway Overpass Deck, Seaford, Delaware 1997 1550 N/A
Hwy #6 & #11 Overpass Piers, Regina, Saskatchewan 1995 180 Up to 80
5th Street & 1-64 Substructure, Charlottesville, Virginia 1995 488 26-60 (at 6-19 mm.)
15-33 (at 25-38 mm.)
Hwy #1 & #6 Overpass Piers, Regina, Saskatchewan 1995 370 N/A
Hwy #2 Overpass Piers, Morinville, Alberta 1995 55 62-96
34th Street & 1-395 Bridge Deck, Arlington, Virginia 1995 733 76-82 (at 6-19 mm.)
32-72 (at 19-32 mm.)
Hwy #11 & #16 Overpass Piers, Saskatoon, Saskatchewan 1994 150 62-88
Pier Columns, SHRP, USA 1992 49 N/A
Abutment Area, SHRP, USA 1992 17 N/A
Deck Area, SHRP, USA 1991 136 60 (25 mm from bar)
Portage Avenue & Rt. 90 Retaining Wall, Winnipeg, Manitoba 1991 N/A 20-76
Burlington Skyway Pier, Burlington, Ontario 1989 31 27 (East face)
59-60 (West Face)
57 (South Face)
U.S. Route No.33 Bridge Deck. (ODOT No. UNI-33.1138-R) 1975 18 31in 12 hr
Marysville, Ohio (at 0-25 mm.)
51in24 hr
(at 0-25 mm.)

N/A = Not Available

fan: Stephen R. Sharp et. al, 2002
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ECE

Date

Location

Half Cell, mV
Test Date
(vs. Cu/CuSO,)

1989

Burlington Skyway Pier, Burlington, Ontario

0% > -200
Untreated 96% between -200 and -350

4% < -350

96% > -200
Treated 4% between -200 and -350

0% <-350

1991

Portage Avenue & Rt. 90 Underpass

Retaining Wall, Winnipeg, Manitoba

Untreated 84% < -350

Treated 100% > -280

1995

Hwy #6 & #11 Overpass Piers, Regina,

Saskatchewan

49% > -200
Untreated 27% between -200 and -350

24% < -350

99% > -200
Treated 1% between -200 and -350

0% < -350

1997

Starbuck Bridge Deck, Traffic Bearing

System, Winnipeg, Manitoba

6% > -200
Untreated 75% between -200 and -350

19% <-350

96% > -200
Treated 4% between -200 and -350

0% <-350

fan: Stephen R. Sharp et. al, 2002
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V9IABE19NITNAADIN 1 (MT-01)

EETTRLY Anwsadnd lih Wwnae lsdlumsazare
day Volts (V) finansu/ans Tua/dns
1 13.56 782 0.0134
2 13.56 1103 0.0189
3 12.36 3983 0.0681
4 12.26 5360 0.0916
5 12.23 6330 0.1082
7 12.21 11200 0.1915
Flux of chloride ion in steady state, J ., : 0.149 (Twa/aanAl
Effective diffusion coefficient, D, : 3.065 A
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VDINIDHIINITNAADIN 2 (MT-02)

szEzIMN anuandndluih uwaae lsdluaisazats
day Volts (V) fiadnsu/ans Tua/ans
1 13.56 665 0.0114
2 13.56 1090 0.0186
3 12.36 3970 0.0679
4 12.26 5470 0.0935
5 12.23 6430 0.1099
7 12.21 10900 0.1863
Flux of chloride ion in steady state, J ., : 0.145 (Twa/aanAl
Effective diffusion coefficient, D _ : 3.021 ./l
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Al 1] 1l 5"
M3519 17 Namsnaaeumsiaasuivesnas lsaalenszua Ivih (Chloride Migration Test )

V9IADY1INITNAADIN 3 (MT-03)

EETETeC)| anuandng lWih Puwaae lsaluaisazany
day Volts (V) fiadansu/dns Tua/dns
1 13.56 832 0.0142
2 13.56 1110 0.0190
3 12.36 4440 0.0759
4 12.26 5140 0.0879
5 12.23 5900 0.1009
7 12.21 11700 0.2000
Flux of chloride ion in steady state, J ., : 0.152 (waaanAl
Effective diffusion coefficient, D : 3.084 .’/
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135190 N1 Mean Chloride Concentration at Various in Deck Areas Before and After

Treatment (kg./m.z)

Concrete At 6to 19 mm. At 19 to 32 mm.

Component Before After Change (%)  Before After Change (%)

Deck 4N 5.20 1.04 -80.0 2.68 0.59 -78.0
Deck 4N 5.92 1.06 -82.1 3.78 0.69 -81.7
Deck 4N 5.03 1.07 -78.7 3.05 0.71 -76.7
Deck 4N 4.97 1.20 -75.8 2.34 0.65 -72.2
Average -79.2 Average -77.2

SD 2.6 SD 39

131 Gerodo G. Clemena and Donald R. Jackson, 2000

M1351990 2 Mean Chloride Concentration at Various in Pears Before and After

Treatment (kg./m.z)

Concrete At 6to 19 mm. At 19 to 32 mm.

Component Before After Change (%)  Before After Change (%)

Pier 1 1.35 0.88 -34.6 0.85 0.74 -12.6

Pier 2 1.97 0.79 -59.7 1.10 0.52 -52.9
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Pier 3 1.47 1.07 -27.2 1.12 0.73 -34.8
Average -40.5 Average -33.4
SD 17.0 SD 20.2

131 Gerodo G. Clemena and Donald R. Jackson, 2000
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