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Location And Function

• Bridge is located 2-Miles 
South of downtown Seattle

• Bridge carries traffic from 
the West Seattle area to 
North bound Interstate-5

• Average Daily Traffic = 
24,638 Vehicles

• Average Daily Truck Traffic 
= 2,711 Trucks

• Bridge is a critical link for 
commuters and freight
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Detour
• Congested local roadway
• Stop lights
• Industrial area with semi 

trucks loading and unloading
• Street parking

Congested detour would 
significantly increase travel 
time. 
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Confined Work Area

• Other bridges located just 
to the North and South

• Airport Way located at the 
West end of Span 11

• Interstate-5 located just to 
the East

Bridge 5/537S – Span 11
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• Real estate under Span 11 is wide open
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Original Construction
• Bridge was originally constructed in 

1966
• Standard reinforced concrete box 

girder
• In-Span hinge located near Pier 11

Positive reinforcement to be
removed and replaced
((8) #11 bars at each web)
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Deficiency
• Span 11 bottom slab had areas of 

soft and deteriorated concrete 
(2,340 sf) and areas of spalling 
with exposed rusty rebar

• Concrete was found to be punky, 
having a powder consistency

• Large areas of concrete were 
easily removed up to a depth of 6-
inches
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Deficiency Continued
• Sounding of the soffit with a 

rock hammer found that 
approximately 70% of the Span 
11 bottom surface was 
delaminated

Resulting NBI Coding
• NBI Superstructure Code = 4 

(Poor condition. Advanced 
deficiencies such as section 
loss, deterioration, cracking, 
spalling, or scour.)

• Sufficiency Rating: 34.00
• Structurally Deficient
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The decision was made to repair the span rather than replace it.

Major Considerations

• With the exception of this deficiency, the bridge is in good condition 
overall.

• Given the location and function of the bridge, maintaining traffic on the 
bridge was highly desired.

• Replacement of the span would mean substantial bridge closure time.  
Accelerated Bridge Construction techniques for replacement would 
not work well due to the continuous superstructure and congested 
surroundings.

5/8/15, CRB
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Design Details
• Our goal was to restore the load 

carrying capacity of the original 
design

• With a continuous superstructure, 
we had to be mindful of the 
effects this work would have on 
adjacent spans

• With the in-span hinge located 
near the repair, we had to 
consider the effects of the repair 
on the roller bearings at the in-
span hinge  
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• Removing positive moment reinforcement, thus temporary support required
• (54) support points
• 2-kip pre-load instead of measuring displacements

5/8/15, CRB



5/8/15, CRB

13

• Formwork for existing top slab had to 
be removed

• Contractor had to remove bottom slab 
concrete while preserving existing 
reinforcing steel that was to remain

• We limited the size of equipment that 
could be used for concrete removal, so 
as to not damage concrete that was to 
remain

• We had to restore shear keys between 
the bottom slab and webs
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• Access hatch required for each cell

• Had to place new bottom slab 
reinforcement steel around access 
hatches

• Using higher grade bars (60 ksi vs 40 
ksi) allowed us to use slightly smaller 
bars

• We were a little concerned about 
cracking that could happen due to the 
restraint the existing webs provided 
against shrinkage.  Turned out to be a 
non issue 



5/8/15, CRB

15

• Details at the interface between 
existing and new concrete 
aimed to gain good 
consolidation and minimize 
voids.

• The bridge was closed to traffic 
during and after concrete 
placement.  Traffic was to be 
kept off the bridge until concrete 
gained compressive strength of 
2,000 psi. Within 1 ½ days 
concrete compressive strength 
was at 3,690 psi.

• Temporary support was to 
remained in place until concrete 
gained full design compressive 
strength of 4,000 psi.  
Temporary support was left in 
place for 28-days.
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Creating holes at temporary 
support points

Constructing temporary 
support structure



5/8/15, CRB

17

Temporary support structure

• To minimize settlement, the 
allowable soil bearing pressure was 
kept very low (1,500 psf)
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Temporary support jacks
• Each support point had to be 

capable of supporting a minimum 
of 60,000 lbs.
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Temporary support structure
and work platform
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Temporary support structure

Size of equipment used for 
removal was limited to 30-lb 
pneumatic hammers, so as to not 
damage concrete that was to 
remain
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Original reinforcing steel exposed.
• Contractor chose to remove all 

concrete with small pneumatic tools

Temporary support
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Existing top slab 
formwork was 
removed
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The scary phone call….
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Bottom slab and reinforcing steel 
completely removed

Placing new reinforcing steel
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Placing new reinforcing steel
• Notice the shear keys chipped in to the 

bottom of the webs.
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New reinforcing steel in place.  Starting 
to place formwork for square fillets
• Confined space
• Limited head room
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Formwork for new concrete had to 
be supported by the same vertical 
elements that supported the 
temporary support system

Formwork for square fillets



5/15/15, CRB

28

Placing concrete
• Everything had to go up 

through access hatches
• All bottom slab concrete 

was required to be 
placed in a single pour 

New concrete in place
• Notice the Contractor choose 

to place the bottom slab and 
fillets in one pour
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Finished bottom slab
• Access hatches
• Filled blockouts at temporary 

support points 

Inside box with new bottom slab.
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Summary
• Contractor was Mowat Construction Company
• This repair was combined with expansion joint replacements on 

multiple nearby bridges.  Mobilization, traffic control, and other similar 
items were combined, so it’s hard to say exactly what the total cost of 
this repair was.  However, the two lump sum bid items for removing 
and replacing the bottom slab totaled $615,000.  The total cost for the 
repair was likely around $1 million.

• The estimated cost of replacing the span was $2.2 million.
• The real savings was in the minimized impact to the users.  The bridge 

closure time required for the concrete to gain strength of 2,000 psi was 
less than two days.  If the span had been replaced, the bridge would 
likely have been closed for several months.

• Total time to complete the repair: 3-Months

5/15/15, CRB



31

5/15/15, CRB

Questions?
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