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BACKGROUND

Miami River:

• Estuary

• Navigation and storm drainage relief• Navigation and storm drainage relief

• 5.5 miles long

• Tamiami Canal

• Comfort Canal



PROJECT OBJECTIVE

• Predict surface profiles

– Average flow conditions from 1986 to 1999

– HEC-RAS

• Hydrologic Engineering Center River 
Analysis Software

• One-dimensional steady flow analysis



HEC-RAS

• Applicable to steady gradually varied flow

– Natural channels

– Constructed channels

• Supercritical, subcritical, and mixed flow 
regimes 

• Energy or Momentum equations



HEC-RAS (Cont.)

Software limitations:

1. Flow must be steady

2. Flow must be gradually varied2. Flow must be gradually varied

3. Flow must be one-dimensional

4. River/channel must have small slopes

5. Channel must have a fixed bed

6. Energy losses must be definable by the energy 

head loss equation



ENERGY EQUATION

Standard Step Method
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CRITICAL DEPTH

Calculated:

1. Supercritical flow regime1. Supercritical flow regime

2. Requested by the user

3. User entered boundary condition



CRITICAL DEPTH (Cont.)

4. Flow regime identification

5. Program cannot balance the energy 

equation



CRITICAL DEPTH (Cont.)

Found through iterations of the total energy equation:
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MOMENTUM EQUATION

Applicable when:

• Water surface at critical depth

• Rapidly varying flow

HEC-RAS applies the momentum equation for the 
following:

• Hydraulic jumps

• Stream junctions 

• Flow obstructions



STREAM JUNCTIONS

• Analyzed by HEC-RAS using energy or 
momentum equations

• Cross sections placed close to the stream 
junction

• Cross sections perpendicular to the flow  
before and after the junction



STREAM JUNCTIONS

• Momentum vs. Energy

• Six different possible • Six different possible 

flow conditions

• Flow combining, 

subcritical flow



STREAM JUNCTIONS

Energy equation at a stream junction
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Momentum equation at a stream junction



STREAM JUNCTIONS (Cont.)

Friction force equation at a stream junction
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MODEL ASSUMPTIONS

Data

• Average flow data 

Assumption

• No tidal flow 

contributions

Data

• Average flow data

• Five foot freeboard  

for the river
• Cross sectional data



MODEL ASSUMPTIONS



MODEL ASSUMPTIONS

Data

• No cross sections for 

the South Fork

Assumption

• Comfort connects 

directly to the River



MODEL ASSUMPTIONS (Cont.)

Data

• No cross sections for 

areas with marinas

Assumption

• River does not have 

any marinas



MODEL ASSUMPTIONS (Cont.)

Data

• No cross sections for 

bridge crossings

Assumption

• River does not have 

any bridges



MODEL ASSUMPTIONS



MODEL ASSUMPTIONS (Cont.)

Assumption

• Manning’s value of 0.07 



MODEL ASSUMPTIONS (Cont.)

• River’s flow = S-26 + S25B + S25

– Drainage basins were not considered

• Assumed water surface elevation at last • Assumed water surface elevation at last 
cross section: -0.6 ft NGVD



METHODOLOGY



METHODOLOGY



METHODOLOGY



METHODOLOGY (Cont.)



METHODOLOGY (Cont.)



METHODOLOGY (Cont.)



MODEL’S RESULTS
Tabular Results



MODEL’S RESULTS (Cont.)
Energy Method Results



MODEL’S RESULTS (Cont.)
Energy Method Results



MODEL’S RESULTS (Cont.)
Momentum Method Results



MODEL’S RESULTS
Momentum Method Results



MODEL’S RESULTS (Cont.)

• Test cross section added downstream of 

Comfort

• Steady flow analysis was performed



MODEL’S RESULTS (Cont.)

Momentum Equation Results



MODEL’S RESULTS (Cont.)

Energy Equation Results



CONCLUSION

• Results obtained were expected

• Reach Three similar to the mean low water • Reach Three similar to the mean low water 

elevations

• Depth, slope, and bed roughness changed 

by sediments



RECOMMENDATIONS

• Match model to existing conditions

– Flow data and corresponding water surface 

elevationselevations

– Sensitivity analysis

• Inclusion of the flow from drainage basins



RECOMMENDATIONS (Cont.)

• More recent cross sectional data

– Marinas and bridges

• Operation of control structures S-26, S-25, 

and S-25B
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THE END

ANY QUESTIONS?ANY QUESTIONS?


