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Presentation Rundown
• Leo Frigo Bridge Incident
• Preliminary Investigation and Findings
• Stability and Emergency Contract
• Permanent Repair 



3

“Sagging Bridge Deck”
September 25, 2013
•Early morning hours
•Drivers Call 911



Leo Frigo Memorial bridge

Green Bay



WIS 172 and local detour routes

Leo Frigo Memorial Bridge 
CLOSED
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“Pier 22 Problems”
September 25, 2013
•Pier 22 sank 22 and 27 inches 
overnight
•Settling of Pier 22 caused    
sagging of bridge deck
•Deck dropped about two feet

22’’
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“Pier 22 Location”

Location of sag



“Get The Word Out Fast”
September 25, 2013
•News conference at 2:30
•Gov. Walker and Secretary              
Gottlieb flew to Green Bay

•40 Reporters from 
across Wisconsin
•Carried live on TV, 
radio and internet
•International media 
interest



 Sept 27
− Proclamation of 

emergency
• First step in the 

application for 
emergency relief 
funds

− Emergency relief: 
Program for the repair 
of Federal-Aid highways 
damaged by:

• Natural disaster
• Sudden catastrophic 

failures

Executive Order



Quick Collaboration

Leo 
Frigo

Federal County

City

Central 
Office

Private 
Firms

NE 
Region



Resources Assemble & State of Emergency



“Why Did This Happen?”
Looking for Clues



Investigation begins with safety: Robotic Monitoring 



Visual Inspection



Visual Inspection

− Superstructure: No 
unusual distress 
such as:

• Bearing rotation
• Plastic member 

deformation
• Paint cracking

− Good condition 
despite sag

− No immediate 
concerns regarding 
safety and 
serviceability



~143% Increase in 
positive moment

Pier 21 Pier 22 Pier 23

42% Increase in 
negative moment

Negative moment 
over Pier 22 is gone

Structure Analysis - Superstructure DL Moment



Structure Analysis - Superstructure DL Reaction(b

29%  Increase in 
DL Reaction

21%  Increase in 
DL Reaction

36% Decrease
in DL Reaction

Pier 21 Pier 22 Pier 23



− Structural Analysis Results
• All force effects are within capacities
• Superstructure is within elastic stress range
• No permanent (plastic) deformation
• Superstructure could be jacked back to its original position
• Additional settlement greater than ~12 inches would cause 

permanent, plastic deformations



Test Pit Investigation



Deep Soil Borings and Soil Sampling



What we found
Discovered piling buckled under the bottom of footing  
1 pile in northwest corner
2 pile in southwest corner



• Pier 22 Knifing

2
2

Piling Failure at Pier 22

• Pier 22 Buckling



Corroded Pilings

Pier 
21

Pier 23

Pier 22
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Investigation Phase 
o Test Pits continued with numerous piers on 

entire structure east and west of river
o Soil borings completed at every pier and 

abutments
oMonitoring wells installed
o Finished all test pits on Friday, October 18th
oCompleted all soil borings on Wednesday, 

October 23
oConfident in our findings as to what caused     

corrosion 



Corrosive soil
• Industrial Fill – Caused Severe Corrosion
• Industrial waste from 30s, 40s, 50s
• The fill was  highly corrosive

Red is 
corrosive soil 
seen around 
Pier 21, 22, 23, 
24, 25



Footing Elevation



Corrosive Soil



• Temporary shoring for safety
o Safety of workers, first and foremost
o $1.57 million – Lunda Construction won bid
o Preserve investment in bridge

Emergency Stabilization Project



• Remove 25% of 
superstructure load from 
Pier 22

• Reduce load to adjacent 
piers

• Protect Pier 22 from 
vibrations

• Oct 3: Decision on towers

• Oct 4: Contractor meeting 

• Oct 5: Send to contractors 

• Oct 7: Receive bids



Time to fix Leo Frigo Bridge
Temporary shoring for safety

o Stability bracing on Pier 22



Emergency Stabilization



• West truss: 314,000 lbs • Towers: 57,000 lbs 

• East truss: 264,000 lbs

Day 36: Setting east truss



Emergency Stabilization finished

• Work began October 14th

• One support truss installed October 31st

• Second truss installed November 6th



The Big Fix!
Piers undergoing fix:     21, 22, 23, 24, 25



Existing Pier Footing

10/23/2013 3
5

Leo Frigo Update



Proposed Footing (looking down)

Existing 
Footing



Future Pier Support on 21-25

Ground



Staging for Permanent Repairs
Prime Contractor: Zenith Tech



Working 24/7
Night Work Zero Degree Temperatures



Drilled Shaft Work

Rock Auger at Pier 22

Excavation at Pier 22



Sleeve installation at Pier 24



Drilled Shaft Cages



Air hammer and drill bits

•7’ Rock 
Socket
•Drill Bit: 58”
•Titanium 
balls on each 
hammer.



Preparing the footing for reinforcement



Preparing the footing for reinforcement



Post-Tensioning Set-up at Pier 22



Post-Tensioning



Forming footing at Pier 22



New footing and rebar for buttress

Pier 22



Finished Buttress



Jacking up Pier 22



Jacking under Pier 22

Jack

Girder



Jacking under Pier 22

Jacking 
complete 
over five 
days



Girder 6 in final position



Jacking Complete Dec. 23, 2013



Northbound jacking completed



Welding bolster



Completed pier cap



− High temp 
during the final 
51 days:

• Below 
freezing 27 
days

− 26 days with 
snow; 5  days 
with rain

Challenges related to the cold



Cost and Completion
• Bridge Open – January 5, 2014
• Cost – 7.7 million; 20 million total:

Investigation, temporary stabilizer, permanent fix

• Incentive / Disincentive $50,000 a day
• Capped at 15 days for incentive
• No cap for Disincentive



Public and Media Outreach



NEW SLIDE / IMAGE

 Positive editorials

 ‘…Hats off to everyone 
involved in getting the 
bridge repaired’
− Witnessed federal, state 

and local cooperation not 
often seen

− WisDOT prioritized, 
supported and expedited 
the repair

− WisDOT kept media and 
public informed



 Light pole on bridge
− Bound up during 

jacking

− Crunching and 
cracking

• Temporarily halted 
bridge jacking 

 Surveyors: ‘bridge 
just moved’
− Moved ¼ inch before 

October 3 press 
conference

Challenges



− Final investigation report – Final Draft Delivered April 1
− Periodic inspections of Leo Frigo superstructure and 

install inspection probe
− Continue to research as-built plans to identify problematic 

soil conditions

Next Steps



Project Website:
http://projects.511wi.gov/web/i43bridgerepair/overview





Questions
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