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Sherlock-Hydro

“Th e  ga m e  is  a foo t ”
• Rain  on  m esh  m ode ling
• Applica tion  to  roadway corridors

INT R ODUCT ION
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Get to know us
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“You  se e , b u t  you  d o  
n o t  ob se rve ”

• Objectives:
- Understand  2D Rain  on  Mesh

Hydrau lic Mode ling Concepts
- Understand  Applica tion  to  

Roadway Engineering
- Consider Additiona l Applica tions

Of Methodology

OBJ ECT IVES
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“All m od e ls  a re  w ron g, b u t  som e  a re  u se fu l”
G E O R G E  P .  B O X

INT R ODUCT ION
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I-70 SIU 5 Cor r id o r  – Ca se  St u d y
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I-70 SIU 5 Cor r id o r  – FEMA Flood p la in s
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Key Concepts  in
2D Hydraulics
• Flow in  both  X-Y d irections
• Depth  Averaged  ve locity a t each  ce ll
• More  da ta  poin ts

- WSEL and  Ve locity/ Shear Stress
• Easy to  m ake  som eth ing tha t looks good  

and  m eans noth ing

M ET HODOLOGY
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Key Concepts  in 
Rain-on-Mesh Modeling
• Additiona l Layers Required :

- Precip ita tion  
 Atlas 14

- In filtra tion
 SCS Curve  Num ber

- Hydrau lic Roughness
 Manning’s n Layer

Image courtes y of INTOSAI J ournal, 2016
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"Data! Data! Data! 
I can't make bricks  
without clay."

• Technica l De ta ils re la ted  to  
R-O-M Study of I-70 Corridor

Image courtes y of INTOSAI J ournal, 2016
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I-70 SIU 5 Corridor – Where Are the Cross  Drains?
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Data Collection

• Topography
- USGS Lidar 
- Downloaded  with in  

RASMapper
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2D Computational 
Mesh Development

• Includes Entire  Corridor
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2D Computational 
Mesh Development

• Add Breaklines
• Address Errors

(See  Next Slide )
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2D Computational 
Mesh Development

• Address Errors
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Precipitation Input

• Atlas 14 
- Precip  Depth
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Precipitation Input

• Atlas 14 
- Precip  Depth
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Make The Model Useful
• Additiona l Layers Required :

- Precip ita tion  
 Atlas 14

- In filtra tion
 SCS Curve  Num ber

- Hydrau lic Roughness
 Manning’s n Layer

Image courtes y of INTOSAI J ournal, 2016
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"It's  a three-pipe problem"

Results Visua liza tion
Case  Study a t I-70 -- SIU 5
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Preliminary Results
I-70 SIU 5 Corridor
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Preliminary Results
I-70 SIU 5 Corridor
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Utilize Results

• Make  the  m ode l use fu l
• Iden tify cross cu lve rts
• Iden tify side  dra ins

0 10 20 30 40 50

ID'd  With  ROM

Blue-Line  Stream s

FEMA Crossings

MoDOT Nam ed

Cross Dra ins
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Iterate
Hydroconnectors
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Iterate
Hydroconnectors
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Iterate
Hydroconnectors
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Visualize Results

"The  world  is fu ll of 
obvious th ings which  
nobody by any chance  
ever obse rves."
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Visualize Results

"The  world  is fu ll of 
obvious th ings which  
nobody by any chance  
ever obse rves."
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Virtual Site Vis it

"The  world  is fu ll of 
obvious th ings which  
nobody by any chance  
ever obse rves."
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Virtual Site Vis it

"The  world  is fu ll of 
obvious th ings which  
nobody by any chance  
ever obse rves."
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“My mind rebels  agains t s tagnation; 
give me problems; 
give me work”

Challenges and  Future  Im provem ents
Rain  on  Mesh  Mode ling
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Bes t Practices  in 2D Modeling

• Make all of your input useful for the end goal
• Topography with Hydroconnectors
• Routing Parameters
• Precipitation Input 

• Atlas 14?
• What is next?



Sherlock-Hydro

The Future of Rain-on-Mesh
2D Modeling Is  Complex
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The Future of 2D Modeling 
is  Exciting
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Ques tions?

Alan Dennis, PE CFM
acdennis@garverusa .com
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“Elementary, my dear Watson.”
S H E R LO C K H O LM E S ;

S I R  A R T H U R  C O N A N  DO YLE

Image des ign by alex.mathews .984 – Threadles s .com
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Thank you!

Alan Dennis, PE CFM
acdennis@garverusa .com
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