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I-290 Salt CreekIL Route 178 over the Illinois River

IL Route 100-106 over the Illinois River
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1D / 2D Selection

Source: 2012 FHWA, Hydraulic Design of Safe Bridges (HDS-7)
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1D / 2D Selection

Source: 2012 FHWA, Hydraulic Design of Safe Bridges (HDS-7)
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2D Modeling Examples

• Road and Bridge Parallel to Floodplain (Lost River at SR 337, Orange County)

• Bendway Weirs in the Floodway (West Fork White River at Stotts Creek, Morgan County)

• Multiple Bridges in Floodplain (East Fork White River at I-65, Jackson County)
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2D Modeling Examples

• Development / construction projects vs. watershed studies

• Limited Study Reach

• Hydrology established separately (Regulatory)

• Steady state / Constant discharge

• Boundary Conditions / Tie-ins

• 2D can inform 1D models
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2D Modeling Example

• Road and Bridge Parallel to Floodplain (Lost River at SR 337, Orange County)
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BRIDGE REPLACEMENT  & SCOUR ANALYSIS
LOST RIVER AT SR 337

APPROXIMATE  ZONE A (HEC-RAS 1D STEADY STATE)
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BRIDGE REPLACEMENT  & SCOUR ANALYSIS
LOST RIVER AT SR 337

APPROXIMATE  ZONE A (HEC-RAS 1D STEADY STATE)
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LOST RIVER AT SR 337  – 1% AEP FLOOD
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LOST RIVER AT SR 337  – 1% AEP FLOOD
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2D Modeling Examples

• Bendway Weirs in the Floodway (West Fork White River at Stotts Creek, Morgan County)
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FLUVIAL EROSION HAZARD (FEH)
WHITE RIVER CUT BANK UPSTREAM

OF STOTTS CREEK CONFLUENCE
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BENDWAY WEIRS

Source: Indiana Department of Transportation, 2021Source: Aerial from Google Earth
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1D  HYDRAULIC  MODEL
FIS FLOODWAY DATA TABLE
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2D Computational Grid Breaklines
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1% AEP FLOOD - FLOW DIRECTION & DEPTH GRID

1% annual chance peak flood
discharges from FEMA FIS

Downstream boundary condition
consistent with FEMA FIS 1% annual
chance WSE profile
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1% ANNUAL CHANCE VELOCITY GRID
EXISTING      CONDITIONS



19

1% AEP FLOOD - VELOCITY GRID
PROPOSED  CONDITIONS
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1% AEP Velocity (ft/s)

Existing
Conditions

Proposed
Conditions

HEC-RAS 1D (Average Channel) 6.0 6.4

HEC-RAS 1D with flow distribution
option (Maximum Channel) 6.7 7.8

HEC-RAS 2D (At Weir Tip) 8.0 10.2

1D VS. 2D VELOCITY COMPARISON
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2D Modeling Example

• Multiple Bridges in Floodplain (East Fork White River at I-65, Jackson County)
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East Fork White River at I-65
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Multiple Bridge Opening in HEC-RAS 1D

-2000 0 2000 4000 6000 8000
560

570

580

590

600

610

620

630

RS=2.5     Upstream  (Multiple Opening)

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

Ground

Ineff

Bank Sta

Stag Limit

#1 #2 #3 #4



24

1D vs 2D Flow Distribution
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Flow Distribution in HEC-RAS 2D

QMain = 63,200 cfs

QOverflow 1 = 17,800 cfs

QOverflow 2 = 9,000 cfs

QOverflow 3 = 7,500 cfs
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1D vs 2D Flow Distribution
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1D vs 2D Flow Distribution

In 2019, the Indiana DOT Office of Hydraulics, made a presentation at
Purdue University titled A Comparison Between 1D and 2D Hydraulic
Modeling for Bridge Replacement Projects.

The presentation was based on the findings of a study that compared flow
gage data collected by the Indiana DOT with HEC-RAS 1D, HEC-RAS 2D
and SRH-2D hydraulic models.

The study concluded that 2D can better estimate flow distribution at
multiple bridges than 1D.
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1D vs 2D Flow Distribution
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Cautionary Notes

Calibrated vs. Regulatory

• Most models are not calibrated.
• At a minimum, model should tie in with a regulatory model.

Steady-state vs. Unsteady state

• Peak discharges are treated as design discharges.
• If the project significantly alters peak discharges, unsteady state modeling

is necessary

Depth-Averaged results

• Results are depth-averaged at each computational cell.
• By definition of the 2D approach.
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