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Site Location and Client

City of Waterloo
Jamie Knutson, P.E.
Wayne Castle, P.E.

North Bridge

South Bridge



Project Scope: Existing Conditions

North Bridge

South Bridge



Project Scope: Client Goals



Western Trail Alignment

Trail 
Realignment

New 
Bridge 

Location

Existing Trail

Removal of 
Existing Bridges



Western Trail Alignment

Pavement Cross Section

New 
Bridge 

Location

Connection to 
Existing Trail

New Trail 
Alignment

Trail Alignment Profile

5” Asphalt

Connection to 
Existing Trail

Abutment #1 Abutment #2

Soil/Grass



Western Trail Alignment: Bridge Design



Pile Group Design

(10) HP 10x57 
x 35’-0” 

Western Trail Alignment: Foundation Design



Eastern Trail Alignment

Removal of 
Existing Bridges

Trail 
Realignment

New 
Bridge 

Location

Existing Trail
Prescotts Creek



Eastern Trail Alignment

Pavement Cross Section

Trail Alignment Profile

New 
Bridge 

Location

Connection to 
Existing Trail

Connection to 
Existing Trail

Trail 
Realignment

5” Asphalt
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Eastern Trail Alignment: Bridge Design

Design Live Load = 85 psf



Eastern Trail Alignment: Foundation  Design



Hydraulic Analysis 
2D HEC-RAS Model

Assumptions:
Trapezoidal channel shape
Steady-state flow
Uniform soil type in overbanks with 

D50 = 0.00087 in
Stiff clay stream bed
Contraction scour only

Limitations:
< 1 mile upstream and downstream
Bridge at Ranchero Rd. not considered



Hydraulic Analysis Results

*Contraction scour only



Western 
Alternative

Eastern
Alternative





Hydraulic Analysis: Eastern Alignment

100-year floodplain (Steady-
state) boundaries-East Alt.
Pink- Current condition
White - Phase 1
Blue - Phase 2



Hydraulic Analysis: Western Alignment

100-year floodplain (Steady-
state) boundaries
Pink - Current condition
White - Phase 1
Blue - Phase 2



Hydraulic Analysis: 2-year floodplain
Eastern AlignmentWestern Alignment

Purple - Current condition​
White - Phase 1
Blue - Phase 2



Hydraulic Analysis: 10-year floodplain
Eastern AlignmentWestern Alignment

Purple - Current condition​
White - Phase 1
Blue - Phase 2



2D Model Approach

Reversed and lateral flows around the 
Eastern Alternative during high flows

Created using 2m DEM terrain from 
USDA with streambed elevation 
provided by the client and land use 
data from the State of Iowa. Peak-
flows from USGS StreamStats
were used to perform steady-flow 
analysis.



Model of Current Conditions



Western Bridge Model Eastern Bridge Model



Project Cost: Western Trail Alternative
Detailed Cost Estimate of Trail Realignment and Bridge Design



Project Cost: Eastern Trail Alternative
Detailed Cost Estimate of Trail Realignment and Bridge Design



Project Cost: Removal of Railroad Embankments 

Detailed Cost Estimate for Removal of Railroad Embankments



Western Trail Alignment Eastern Trail Alignment

Total Cost: $521,500 Total Cost: $209,500

Recommended Design

Eastern Trail 
Alignment



Conclusion & Questions
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