








- T BT L T
R hndeidnniianniiRREIEbiRELLERALRRRRL

W g n i
.

7




=X . e -]
}vur—-ahﬂ":ﬁgu TE‘; d‘ar-#nlm- :
mul-






















- 8000
Q7000
L

§ 6000
5 5000
» 4000
()

5 3000
d 2000
& 1000
@

O 0

0.40 0.45 0.5 0.55 0.6 0.70

Water-Cement Ratio (w/c)

Strength of concrete based on w/cm ratio

Courtesy of PCA
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Severity Soil (504 % by weight) Water (SO4 ppm)

Mild <0.2 < 150
Moderate 0.2 150 < SO4 < 1500
Severe 0.2< S04 < 2. 1,500 < SO4 < 10,00(C

Very severe S04 > 2.0 SO4 > 10,000

Type V cement is required for very severe exposure
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Summary Table of Performance
Requirements

Freeze- Scaling Resist
thaw 1 2

AASHTO AASHTO 672
161

90%

90%

90%
NA

NA
NA
NA

Abras. Resist
3

AASHTO C
944

0.5
0.5
NA
NA

NA
NA
NA

Chloride
Penet 4

AASHTO T
277

1,500
1,500
500
2,500

2,500
2,500
NA

Strength 5

AASHTO T
22

PS
PS
PS
PS

PS
PS
PS

Mod. of
Elast.

ASTM 469

PS
PS
PS
PS

PS
PS
PS

Shrinkage
6

AASHTO T
160

400
400
NA
NA

NA
NA
NA

Creep

ASTM C
512

PS
PS
PS
PS

PS
PS
PS

Nominal Max

Agg (in)




























Hood Canal Pontoo




Hood Canal Pontoon
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Surface Conc (Ib/yd”3)
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Description of Structure

60.0

Properties of Scenarios

Design Life = 75 years

'Clear Cover Cl 4000F Mix Design : w/cm = 0.40, Cost 600 $lyd°

=2.50in Fly ash = 35 %

Dyg = 7.94x10 2 m?/s , m = 0.48 , Cy= 2.0 Iblyd®
Epoxy Coated Steel (1.20 $/Ib) , Propagate = 20 years

Cl 4000FS  Mix Design : w/cm = 0.40, Cost 600 $iyd>
Silicafume= 5% Flyash= 35%
Dog = 3.49x10 2 m?/s , m = 0.48 , Cy= 2.0 Iblyd®

Epoxy Coated Steel (1.20 $/Ib) , Propagate = 20 years

Volumetric
F=12% Cl4000M  \jix Design : wicm = 0.40, Cost 600 $/yd>

Silicafume= 5% Flyash= 35%
Dog = 3.49x10 2 m?/s , m = 0.48 , C;= 5.9 Iblyd®

Epoxy Coated Steel (1.20 $/Ib) , Propagate = 20 years
Calcium Nitrite Inhibitor : 2 gal/yd3

Discount Rate = 3.0

Surface Hstory (Total)

(=)

years

Temperature (deg F)
o BB 8588

Class Mix Design : w/cm = 0.40, Cost 600 $/yd3
4000 Dag = 7.94x10 2 m%s . m = 0.20, Cy= 2.0 lofyd®

Epoxy Coated Steel (1.20 $/Ib) , Propagate = 20 years
Annual Temp. Hstory

TN

Manette Bridge Durability Estimate

BT s MS 2/3/2008

“Life 365” Computer Input Data




Chloride Content (lb/yd”"3)

5.40 +

4.50 ¢

3.60 ¢

2.70 ¢

1.80 ¢

0.90

0.00

Concentration-Time at Cover Depth

Legend

Cl 4000F
—— CIl 4000FS
Cl 4000M
Class 4000
2.50 In clear cover

20.0 40.0 60.0 80.0

Time (years)

100.0

120.0



Project Title: Manette Bridge Durability Estimate  Date: 2008/2/3 - 9:55 am

Performed by: MS

Structure: 2D circular structure Exposure: Marine Spray Zone

Location: OLYMPIA , Washington 40 Io/yd® @ 10 years

Clear cover: 2.50in

Design Life: 150 years Discount Rate: 3.0%

Scenario Initial Repair Repair Repair Time to Time to Total Life
Name Cost Cost Area Interval Initiation | 15! Repair = Cycle Cost

($/1%) ($/ft9) (%) (years) (years) (years) ($/1%)

Cl4000M 101.07 600.00 10 35 123.9 143.9 101.07

Cl4000FS| 101.07 600.00 10 35 59.6 79.6 108.81

Cl 4000F 101.07 600.00 10 35 27.9 47.9 122.67
Class 101.07 600.00 10 35 94 29.4 138.34
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New Non-destructive Shaft Integrity Test




Internal Shaft Thermal Distribution
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