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OUTLINE OF PRESENTATION OUTLINE OF PRESENTATION –– Engineering TeamEngineering Team

Engineering Team CompositionEngineering Team Composition

• Team Members and Organizations

Brief Overview of GLSLS Navigation SystemBrief Overview of GLSLS Navigation System

• Navigation Locks (Ownership, Location, Background Information)

Engineering Team Tasks Engineering Team Tasks 

• Work to Date  

• Remaining Tasks

Engineering Team Deliverables and ScheduleEngineering Team Deliverables and Schedule
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ENGINEERING TEAM COMPOSITIONENGINEERING TEAM COMPOSITION

�� Engineering Team Primary CompositionEngineering Team Primary Composition

�� U.S. Army Corps of Engineers (Lead Agency)U.S. Army Corps of Engineers (Lead Agency)

• David M. Schaaf, P.E. (Louisville District)

• Greg Werncke, P.E. (Louisville District)

• Kevin Sprague (Soo Locks, Sault Ste. Marie Project Office)

�� St. Lawrence Seaway Management CorporationSt. Lawrence Seaway Management Corporation

• Mike Whittington (Welland Canal, Niagara Region)

• Marie Gaudreault (Maisonneuve Region, Montreal)

�� St. Lawrence Seaway Development CorporationSt. Lawrence Seaway Development Corporation

• Tom Lavigne (Massena, NY Project Office) 



BRIEF OVERVIEW OF GLSLS INFRASTRUCTUREBRIEF OVERVIEW OF GLSLS INFRASTRUCTUREThunder Bay

Duluth
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Cleveland

Buffalo

Toronto

Hamilton

Soo Locks (USACE Own & Operate)

MacArthur Lock (1942, 80’ x 800’)

Poe Lock (1959, 110’ x 1200’)

2 Mostly Inactive Locks (Davis & Sabin)

Hydropower Plant (USACE Own & Operate)

Dam for controlling Lake Superior water level

St. Clair River

(No Locks)

Welland Canal (8 Locks)

Transport Canada Owned

SLSMC Operated & Maintained

1932, All Measure 80’ x 800’

Multiple Bridges, Tunnels, Water Control Dams

Hydropower Plant

Montreal

Detroit River

(No Locks)
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Maisonneuve Region (5 Locks)

Transport Canada Owned

SLSMC Operated & Maintained

1959, All Measure 80’ x 800’

St. Lambert, Cote Ste. Catharine

U&L Beauharnois, Iroquois

USDOT Region (2 Locks)

SLSDC Own & Operate

Snell and Eisenhower Locks

1959, Both Measure 80’ x 800’

Tunnel, International Bridge
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ENGINEERING TEAM TASKS ENGINEERING TEAM TASKS –– Work to DateWork to Date

2003 Engineering Activities2003 Engineering Activities

� Formation of Team and Developing Work Scopes

� GLSLS Engineering Infrastructure Inspections During Navigation Season

• Familiarize overall team with GLSLS infrastructure

• Collect background information on facilities

• Meet with project personnel to determine needs and gather information

� Initiate Engineering Report on GLSLS Infrastructure

• General assessment of GLSLS infrastructure condition

• Includes overall review of navigation locks (walls, gates, valves, etc…)

• Features of water control structures (dam gates, concrete, operating systems)

• Appurtenant structures (bridges, tunnels, dikes, etc…)

� Continued Scope Refinement with Other GLSLS Teams
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ENGINEERING TEAM TASKS ENGINEERING TEAM TASKS –– Work to DateWork to Date

2004 Engineering Activities2004 Engineering Activities

� Winter Inspections of Welland Canal Infrastructure (Locks 
Dewatered for Scheduled Maintenance)

� Development of GLSLS System Infrastructure Criticality Index

• Weighted factors across several categories to determine most critical features 

� Modification of Engineering Report into 4 Reaches

• Maisonneuve Region – SLSMC, 5 Canadian locks

• USDOT Region – SLSDC, 2 U.S. locks (Snell & Eisenhower)

• Niagara Region – SLSMC, 8 Canadian locks at Welland Canal

• USACE Locks – Soo Locks, 4 U.S. locks (2 active) at Sault Ste. Marie

� Initiate Detailed Engineering Analysis of Critical Components 
Determined to be Most Critical on GLSLS System

• Cracking of lock gates at USDOT Region

• Deterioration of mass concrete in Maisonneuve Region locks

• Bridges across Welland Canal
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GLSLS INSPECTION REPORT GLSLS INSPECTION REPORT –– Example InformationExample Information

�� Overview of Individual Overview of Individual 

Features within Each ReachFeatures within Each Reach

�� Damage Photographs, Damage Photographs, 

General Assessment of General Assessment of 

Conditions Across SystemConditions Across System

�� Redundancy of Project Redundancy of Project 

ComponentsComponents

Lock Gates Concrete Deterioration Approach Wall Damage

Cranes, Bulkheads
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GLSLS CRITICALITY INDEX FOR INFRASTRUCTUREGLSLS CRITICALITY INDEX FOR INFRASTRUCTURE

�� Index Created by Engineering Team to Determine Most Critical Index Created by Engineering Team to Determine Most Critical 

Infrastructure Across the Entire GLSLS System for Study PurposesInfrastructure Across the Entire GLSLS System for Study Purposes

�� Numerical Rating for Each Component Across Several CategoriesNumerical Rating for Each Component Across Several Categories

•• Current condition of componentCurrent condition of component

•• Total number of components across entire GLSLS systemTotal number of components across entire GLSLS system

•• Redundancy of componentRedundancy of component

•• Likelihood of future problems for componentLikelihood of future problems for component

•• Relative cost to upgrade and/or replace componentRelative cost to upgrade and/or replace component

•• Impact to navigation if component fails to perform adequatelyImpact to navigation if component fails to perform adequately

•• Other impacts if component fails to perform adequately (Other impacts if component fails to perform adequately (floadingfloading, traffic,…), traffic,…)

�� Most Critical Infrastructure in GLSLS System According to IndexMost Critical Infrastructure in GLSLS System According to Index

•• Maisonneuve Region Maisonneuve Region –– Mass Concrete, Moveable Bridges (Structural & Machinery)Mass Concrete, Moveable Bridges (Structural & Machinery)

•• USACE Region USACE Region –– Approach Walls, Lock Gates, Head Race Crib DikeApproach Walls, Lock Gates, Head Race Crib Dike

•• Niagara Region Niagara Region –– Moveable Bridges, Timber Approach Walls, Lock WallsMoveable Bridges, Timber Approach Walls, Lock Walls

•• USDOT Region USDOT Region –– Mass Concrete, Seaway Bridge, Tunnel @ Eisenhower LockMass Concrete, Seaway Bridge, Tunnel @ Eisenhower Lock
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ENGINEERING TEAM TASKS ENGINEERING TEAM TASKS –– Work to DateWork to Date

2005 Engineering Activities2005 Engineering Activities
� Completion of Draft Inspection Report (currently under review)

� Stakeholder Meeting Support and Attendance
� Detailed Engineering Analysis of Most Critical Features

• Analysis to determine long-term performance of critical GLSLS infrastructure

• Time dependent probability of unsatisfactory performance 
• Consequences associated with the unsatisfactory performance

Gudgeon & Strut Arm
Connections
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F.E. MODELING OF USDOT LOCK GATES BASCULE BRIDGE #6 @ WELLAND CANAL

Fatigue Analysis of Bridges 
Across GLSLS System


