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The Waterloo BarrierThe Waterloo Barrier®®

What is it?What is it?



It is a low permeability steel It is a low permeability steel 
h t ili b i th t ili b i tsheet piling barrier system, sheet piling barrier system, 
sealed in placesealed in place after being after being 

drivendrivendrivendriven

Th th t d ’t l kTh th t d ’t l kThe one that doesn’t leakThe one that doesn’t leak



An OverviewAn OverviewAn OverviewAn OverviewAn OverviewAn OverviewAn OverviewAn Overview

Pile DrivingPile DrivingJoint FlushingJoint FlushingJoint SealingJoint Sealing



Research and DevelopmentResearch and Development
•• Controlled release experimentsControlled release experiments



Closed Cell Performance TestingClosed Cell Performance TestingClosed Cell Performance TestingClosed Cell Performance TestingClosed Cell Performance TestingClosed Cell Performance TestingClosed Cell Performance TestingClosed Cell Performance Testing

Section A-A
Test Facility Test Facility –– Internal Internal 
Sealable CavitySealable Cavity

A A





Hydraulic Test ResultsHydraulic Test ResultsHydraulic Test ResultsHydraulic Test Results
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The The finishedfinished productproductpp
•• Cold Rolled LockCold Rolled Lock

•• QA/QC of QA/QC of Q /QQ /Q
fabrication is fabrication is 
assuredassured

•• Continuous Continuous 
confined interlock confined interlock 
minimizes minimizes 
separation during separation during 
pile drivingpile driving

•• Welded angle not Welded angle not 
constrained during constrained during 
driving, pull apart driving, pull apart 
and cannot be and cannot be 
sealedsealed



What Can We Do For You? What Can We Do For You? ––What Can We Do For You? What Can We Do For You? ––
Financial Decision BudgetsFinancial Decision BudgetsFinancial Decision BudgetsFinancial Decision Budgets

•• Consider us a resource, use our experience.Consider us a resource, use our experience.
•• What is the general location?What is the general location?
•• What is the time frame, months, years?What is the time frame, months, years?
•• Concept Site PlanConcept Site Plan
•• Length and Depth of Wall, Corners, Utilities?Length and Depth of Wall, Corners, Utilities?
•• Geological data as it may impact driving?Geological data as it may impact driving?



What Can We Do For You? What Can We Do For You? ––What Can We Do For You? What Can We Do For You? ––
Feasibility StudyFeasibility StudyFeasibility StudyFeasibility Study

•• Concept ProposalConcept Proposal
•• Test driveTest drive

•• Concept DesignConcept DesignConcept DesignConcept Design
•• Strength calculations, retaining walls, cantilever walls, sea wallsStrength calculations, retaining walls, cantilever walls, sea walls
•• Pile cut list Pile cut list 
•• CAD layout from the Roll Form GroupCAD layout from the Roll Form Group•• CAD layout from the Roll Form GroupCAD layout from the Roll Form Group

•• Construction considerationsConstruction considerations
•• Site Access Site Access 

WiWi•• WiresWires
•• Utilities and PenetrationsUtilities and Penetrations
•• Staging AreasStaging Areas



Fully Engineered Detailed Design Fully Engineered Detailed Design –– CAD LayoutCAD LayoutFully Engineered Detailed Design Fully Engineered Detailed Design –– CAD LayoutCAD Layout



Fully Engineered Detailed Design Fully Engineered Detailed Design –– Cut ListCut ListFully Engineered Detailed Design Fully Engineered Detailed Design –– Cut ListCut List



The Waterloo BarrierThe Waterloo Barrier®®

Th QA/QC P i th Fi ldTh QA/QC P i th Fi ldThe QA/QC Process in the FieldThe QA/QC Process in the Field



Pile Installation QA/QCPile Installation QA/QCPile Installation QA/QCPile Installation QA/QCQ /QQ /QQ /QQ /Q

•• FootplatesFootplates
•• Factory Factory installed installed 

or field Installedor field Installedor field Installedor field Installed
•• Determine Determine 

driving sequencedriving sequence
K j i tK j i t•• Keeps joints Keeps joints 
clean during pile clean during pile 
drivingdriving



Pile Installation QA/QCPile Installation QA/QCPile Installation QA/QCPile Installation QA/QCQ /QQ /QQ /QQ /Q

•• Recording Recording 
Driving LogsDriving Logs

Access databaseAccess database•• Access databaseAccess database
•• Time, rate, Time, rate, 

depthdepth
•• Colour codingColour coding



Pile Installation QA/QCPile Installation QA/QCPile Installation QA/QCPile Installation QA/QC

•• FlushingFlushing
•• Grout tubeGrout tube

Close toClose to•• Close to Close to 
drivingdriving

•• Full depthFull depth



Pile Installation QA/QCPile Installation QA/QCPile Installation QA/QCPile Installation QA/QC

•• VideoVideo
•• Optional Optional 

extraextraextraextra
•• Electronic Electronic 

recordrecord



Joint Joint SealingSealing QA/QCQA/QCJoint Joint SealingSealing QA/QCQA/QCgg Q /QQ /Qgg Q /QQ /Q

•• Grout MixingGrout Mixing
•• PrePre--mixed bagsmixed bags
•• PrePre--measured watermeasured water
•• Fixed mixing timeFixed mixing time
•• Transfer to holdingTransfer to holding•• Transfer to holding Transfer to holding 

tanktank



JointJoint SealingSealing QA/QCQA/QCJointJoint SealingSealing QA/QCQA/QCJoint Joint SealingSealing QA/QCQA/QCJoint Joint SealingSealing QA/QCQA/QC

•• TremieTremie
•• Fill from the Fill from the 

bottombottom
•• Displaces water Displaces water 

and finesand fines
•• Only joint Only joint 

system sealed system sealed 
in place afterin place afterin place after in place after 
drivingdriving



JointJoint SealingSealing QA/QCQA/QCJointJoint SealingSealing QA/QCQA/QCJoint Joint SealingSealing QA/QCQA/QCJoint Joint SealingSealing QA/QCQA/QC

•• Joint GroutingJoint Grouting



Case HistoriesCase HistoriesCase HistoriesCase HistoriesCase HistoriesCase HistoriesCase HistoriesCase Histories

•• Retaining and CutRetaining and Cut--off Walloff Wall
•• Former Manufactured Gas Plant in Laconia, NHFormer Manufactured Gas Plant in Laconia, NH
•• Served as a structural seaServed as a structural sea wall for shoreline improvementwall for shoreline improvement•• Served as a structural seaServed as a structural sea--wall for shoreline improvementwall for shoreline improvement
•• Served as cutServed as cut--off wall to enhance a creosote collection systemoff wall to enhance a creosote collection system



Collection Trench
Waterloo Barrier®

Collection Vault

Collection TrenchCollection Trench
Winnipesaukee 

River







Case HistoriesCase HistoriesCase HistoriesCase HistoriesCase HistoriesCase HistoriesCase HistoriesCase Histories

•• Pump and Treat EnhancementPump and Treat Enhancement
•• Former refinery in Casper, WYFormer refinery in Casper, WY
•• Served as structural retaining wall for shoreline improvementServed as structural retaining wall for shoreline improvement•• Served as structural retaining wall for shoreline improvementServed as structural retaining wall for shoreline improvement
•• Served as hydraulic barrier to prevent migration of hydrocarbon Served as hydraulic barrier to prevent migration of hydrocarbon 

contaminantscontaminants
E h d th d t t t d i i i tE h d th d t t t d i i i t•• Enhanced the pump and treat system and minimize water Enhanced the pump and treat system and minimize water 
treatmenttreatment

•• Cross a bridge and utility linesCross a bridge and utility lines



FORMER REFINERY PLANT
CASPER, WYOMING

WETLAND





AdvantagesAdvantagesAdvantagesAdvantagesAdvantagesAdvantagesAdvantagesAdvantages
•• Clean rapid installationClean rapid installation
•• No excavation of contaminated materialsNo excavation of contaminated materials
•• Clean interface between land and waterwaysClean interface between land and waterwaysyy
•• Detailed QA/QC programDetailed QA/QC program
•• Structural strength of wallStructural strength of wallgg
•• Chemical compatibility of sealantsChemical compatibility of sealants
•• Only cutOnly cut--off barrier on the market with aoff barrier on the market with aOnly cutOnly cut off barrier on the market with a off barrier on the market with a 

hydraulic performance warranty, 1 x 10hydraulic performance warranty, 1 x 10--77 cm/scm/s


