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Unfortunately Mr. Todsen and Mr. Forsyth were not able to attend.  I will be presenting in their place.
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 Established 1979 in 
Chicago 

 Predominantly an 
Asset Management & 
Structural Engineering 
Firm 

 Provide Services to 
Clients Nationally and 
Internationally 

 Responsive Service 
Including 24 Hour 
Emergency Hotline 
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Presentation Notes
Currently celebrating our 35 year anniversary.  26 offices in United States, United Kingdom, and Ireland.



 

Center of 
Sonar Head 
(Nadir) 

Presenter
Presentation Notes
Washington State 1991 Floating Bridge Failure.   This was actually the first use of underwater imaging performed on a bridge.   Collins Engineers used underwater imaging for this forensic investigation to provide our engineer-divers advanced information on how the pontoon decks were laying on the channel bottom.   You can see how technology has advanced in nearly two decades.  Sector scanning fan beam.



 Conducted FHWA Underwater 
Imaging Study  

     TPF-5 (131) 
 
 Evaluated Usefulness of Various 

Acoustic Imaging Devices at 
Bridge Sites 

 
 

Presenter
Presentation Notes
With the support of FHWA and six states Collins executed a study of Underwater Imaging Technology for use in bridge and waterway engineering.





 Traditional information sources 
 Contract documents 
 Diver inspections 
 Single beam sonar survey data 

 
 Modern information sources 
 Underwater acoustic imaging 
 2-D images 
 3-D point cloud models 

 
Information 

Increases 
Risk 

Decreases 

Presenter
Presentation Notes
As we all know, the more information you have, the less chance of incident.



 Common uses include: 

 Volume calculations (riprap and dredge quantities) 

 Bridge scour monitoring (replace sounding plan) 

 Hydraulic analysis for design 

 Assessment of underwater conditions (structural investigation) 

 Underwater archeological documentation (shipwrecks) 

 Assist or direct divers (especially in hazardous conditions) 

 Assess existing or changed conditions 

 Detect and identify submerged objects 

 Verification documentation (quality, quantities, safety, etc.) 

 As-built documentation 

Why is SONAR Useful to 
Underwater Inspectors 
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USCG bulkheadFlood gate, chain pulley, NOLA



 Ability to deploy from multiple 
points of view 

 Easily adaptable to vertical and 
horizontal surfaces 

 Compact for deployment in 
remote locations  

 Not dependent on GPS 
 Optimize resolution by reducing 

range from target 

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=dLlhA4QjHN6MRM&tbnid=9MLC_3zUgdvKMM:&ved=0CAgQjRwwAA&url=http://www.lcmm.org/museum_info/press_room/press_archive/2013/lcmm-tests-new-technology-for-viewing-shipwrecks.html&ei=klyCUt-gCqb12wWCzICQBQ&psig=AFQjCNHZ5gDYTuoFfnpZCoeU5EmKKaYEVg&ust=1384361490200180


 For divers/inspectors: 

  Low/No visibility (obtain big picture) 

 Difficult geometry (if a picture is worth 1,000 
words – a 3-D model is worth much more) 

 Dangerous diving conditions  

 Extreme depth 

 Heavy pollution 

 Flooding (strong currents) 

 



 For hydrographic surveyors: 

 Obtain data under heavy canopy (within enclosed 
structures/caverns, under large shipping piers, even 
below the ice) 

 Reduce range/Enhance resolution at extreme depth  

 Provide data in shallow or heavily obstructed areas 

 Supplement to missing or low resolution traditional 
multi-beam data (cloud to cloud registration) 
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Riprap 
Embankment 

Iowa DOT:  2011 Floods at Hwy 175 near Onawa, IA 

Presenter
Presentation Notes
Cross section of east embankment, Iowa side.  Rip rap placement.



Iowa DOT:  2011 floods investigation  
of 4 bridges on I-29 

  

Overlay of as-built and historic channel info for comparison 

Presenter
Presentation Notes
Mesotech.  Concerned hydraulic opening too small and flooding may have caused scour.  Pre-planning before flood waters receded.



NDDOT:  2009 Floods at Grand Forks, ND 
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Presentation Notes
Mesotech.  Full flood peak scanning with ice and heavy current when conditions are hazardous for a diver or surveyor.



Northern Plains Railroad:  2011 
Floods near Bottineau, ND 
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Presentation Notes
Mesotech. timber debris possible compromise rail bridge.  Scanning reveals no significant scour.  Debris was removed immediately.  They could immediately reopen bridge.
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Presentation Notes
Bascule bridge, SC.  Power cable cut and let fall.  Needed removal.
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Presentation Notes
Sari II.  Steamboat and entertainment facility sunk in Chicago River.  Nautical hazard and removal plan.  Note purple 20’ pleasure craft.
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Presentation Notes
Recreational dive site.  Historical shipwreck in Lake Michigan.  19th century steam ship.  Note boiler stacks in center.  Bottom left archeologist drawing.  Take teams of people months and thousands of hours to render this survey.  3-D technology much more detail in a fraction of the time.  Note dredge pipe.
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Presentation Notes
Washington state bottom left.  Two others Minnesota.  Traditional surveys do not show undermining.  Acoustic can see below structures and quantify undermine and pile exposure. 



Presenter
Presentation Notes
Fiber optic cable was intended to be buried 6ft under channel bottom.  Post-construction QA check and scan revealed sub-contractor had weighted cable down with concrete traffic barriers. 



“The BlueView data that Collins Provided was 
extremely useful to us.  It reduced the risks for 
everyone involved.”– Tom Hardinger, Bridge 
Maintenance Engineer for WisDOT 

Presenter
Presentation Notes
Post repair QA check and scan.  Pre-repair scan upper left revealed debris removed during repairs.  Grout mat and grout bag scour repair at right show incomplete and scattered materials versus plan.
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 Acoustic imaging can:  
 provide useful information when traditional 

methods are difficult or unsafe. 
 increase equipment and diver safety. 
 increase quality. 
 decrease risk. 

Current Technology allows safe and cost effective 
underwater investigation during hazardous 

conditions, flood peak levels, and frozen surfaces. 
 



Contact: 

Greg Heringhaus 
(312) 704-9300 

gheringhaus@collinsengr.com 

 

877-FIND-CEI (24-hr Emergency) 
www.collinsengr.com 
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