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Project Background
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EDCG4 CHANGE Program Adoption
A Steven Olmsted, ADOT, Group Manager, EnvironmentaPlanning

A ADOT6s RlowaalsAssetiManagement, Risk Based, $1B-fr
Construction Program:

A Better Adaptation of Technology, Science, & Engineering
A Aligns with advancements in point cloud and 3D use l
A Adaptation of extreme weather / climate resilience engineering

A presentation by Wood and J2 L N I



Pilot Study Area 0 Gunsight Canyon

A Rural
A Braided Flow Condition

A Design Cross Culvert
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. US 93: Carrow to Stephens

LOCATION MAP
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Pilot Study Area 0 Gunsight Canyon
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Pilot Study Area 0 Gunsight Canyon

A Define Survey Requirements
A ADOT typically provides strip
topographic mapping (limited width )

A Mapping
I USGSExisting Surface Raster

I Combined Raster with
Proposed Roadway

A presen tation by Wood and J2 L N I



Pilot Study Area d Gunsight Canyon

A Hydrology d HEG1
I Qq00=06,719 cfs Dralnage Area . ~11 m|2
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Input Data

A Bridge Design Plans
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Pilot Study Area 0 Gunsight Canyon
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When is 2D Modeling Appropriate?

A 1D Vs. 2D Hydraulic Modeling
A 1D Cross Sections Vs. 2D Domain

A 1D modeling generally provides one flow depth and one g
flow velocity in an assumed direction. ind

e L

A 2D modeling allows for prediction of flow depth, direction,
and velocity at any given modeling node. a
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When is 2D Modeling Appropriate?

| Better Data Improves Project Design
I Better Tools for Communicating Results

i Streamlined Delivery & Improved
collaboration can reduce environmental

and regulatory delays

A presentation by Wood and J2

Scenario

Suggests
Use of
2D?

Project
Total Cost
above
Defined
Threshold?

2D Madeling
Significantly
Benefits other
Project
Considerations?




Modeling Software Overview

Developed/
Software Supported By | Numerical Method Cost Primary GUI
HEC-RAS | USACE Finite Volume Free RASMapper
®
.| Adquaveo $3,100 (Riverine Pro)
SRH-2D AQUA\/EO FHWA Finite Volume ’ _ SMS
Free (Community)
USBR
m%" ANEMF™' | FLO-2D 995/year (Pro GIS
FLO-2D a , Finite Difference $ y (, ) Q
b\ Riada Free (Basic) GDS

A presentation by Wood and J2




Modeling Software Overview - HEGRAS

Input
Boundary Conditions
Topographic Mapping
N values
Mesh Network

Bridge Modeling Options

Approximated as Culvert
Modeled in Terrain

A presentation by Wood and J2

13="medium desert vegstation' n=0.06




Modeling Software Overview - HEGRAS

—

Culvert Method
Considerations
-Simplified Input
-Approximation of Opening
-Pressure Flow N

s

-Flow Direction O

ot 1)
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Modeling Software Overview - HEGRAS

DTM Piers
Considerations:
-DTM Modeling
-Cell Boundary Alignment
-Pressure Flow O
-Flow Direction N

A presentation by Wood and J2 & e



Modeling Software Overview 0 SRH2D

Input
Boundary Conditions

Topographic Mapping

N values ._

Mesh Network *‘:'.-.f'ﬁ'j‘.',;ji -'-‘? " Sty
Bridge Modeling Options s

Culvert Equations

HY-8

Piers Modeled as Holes in Mesh

Obstructions

A presentation by Wood and J2 &



Modeling Software Overview 0 SRH2D

Culvert Equations e 2 R
o - Woleenﬂbmes:
Considerations s ;
Cuvert > Entrance type (m_n):
-Simplified Input Se—— e e nan
-Approximation of Opening + EEE— e
-Pressure Flow N e s o s
-Flow Direction O T s
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Modeling Software Overview 0 SRH2D

Culvert Method using HY -8 |
Considerations
-Simplified Input o i b 01
-Approximation of Opening o _ci‘.l‘gE
-Zero Velocity at Inlet y ‘
-Pressure Flow N S S =
-Flow Direction O =
=
1
S ——— e i i i e e ]

A presentation by Wood and J2 a8 @



Modeling Software Overview 0 SRH2D

Holes in Mesh
Considerations
-Mesh Modification
-Vertical Walls at Boundary
-Most Accurate
-Pressure Flow N
-Flow Direction N

19 A presentation by Wood and J2 L B N



Modeling Software Overview 0 SRH2D

Obstructions

g

Ligaw
A

N
%_wﬂuw

o o A ~H » wﬂ "\ aT - 4. -
A SRR A
pResc A_A.a..%ﬁ%?%u

)

R
A

-~ ~
Agaak, "Ny
" N

N
N

-No Mesh Modification
-Simplified Head Loss

Considerations
-Pressure Flow
-Flow Direction

A presentation by Wood and J2



Modeling Software Overview 0 FLO2D

Input
Boundary Conditions
Topographic Mapping
N values
Grid Element Size

Bridge Modeling Options
Culvert Equations
Structure Rating Table
Open Channel / Grid Only

A presentation by Wood and J2
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Modeling Software Overview 0 FLO-2D

Culvert Equations
Considerations
-Simplified Input

-Approximation of Opening

-Pressure Flow
-Flow Direction

N
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Modeling Software Overview 0 FLG 2D

Structure Rating Table E ==
Considerations
-Simplified Input =
-Rating Development - ..

-Pressure Flow N = = -
-Flow Directon O =

A presentation by Wood and J2 a8 @



Modeling Software Overview 0 FLO-2D

Open Channel / Grid Only
Considerations
-Simplified Input
-Area Reduction Factor
-Pressure Flow O
-Flow Direction N

A presentation by Wood and J2



