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* Subgrid Mesh Principles

e Common Application

Meander

Tributary Confluence
Flow Split/Island
Expansion-Contraction
Bridge Pier

Three-Cell Simplification
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» Standard Subgrid modeling principles still apply




e Standard Subgrid modeling principles still apply
e But now “Arcs” do the work of Perimeters and Breaklines
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Common Application

Meanders
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Solver failed: Could not honor Courant condition: Cell 1338 required a timestep of less than
0.000564 seconds.

Solver failed: Could not honor Courant condition: Cell 1338 required a timestep of less than 0.000564
seconds.
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& of the meanders - can struggle to keep
| smooth contours around sharp bends.




~ Placing Conceptual Mesh Nodes to force

. Computational Mesh Nodes. Placing these
strategically can improve your mesh without
even adding Arcs




e Common Application

* Tributary Confluence
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e Common Application

* Flow Split/Island
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Triangle Region for Island Quad Region for Island

Arcs at apex of island
allow for a Quad Region
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Triangle Region for Island Quad Region for Island

Arcs at apex of island
allow for a Quad Region




* Channel Quad is split into multiple Regions

e Cell Size — basic cell control
e Arc Count — forces “flow tubes”







e Separation Area — Small Region - Cartesian Mesh Type
 Cell should be Convex, with large cell size to get 1 cell
 RemoveFaces(Threshold=1.0) Post-processor option - no triangles

* Interior Area - Quad Mesh Type

* End Arcs — Count =2 Quad/Triangle Tolerance 0.7

* Transition — Quad/Trlangle Tolerance <1.0 Post Processor Opt RemoveFaces(threshold=1)




e Common Application

* Expansion-Contraction
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What’s wrong with this mesh?

=, .
» | l . I
J | -
- | | |
' § | 4
. " LJ 4 » r
% - I
i | - .
H |
| | 4
~ # | | .
|
gl . -
- 4 ]
.
1
" 1 .




Cells >> Piers

When you need pier losses in a regional-
scale model but don’t want tiny bridge
cells to control the time step, represent
the bridge with a single centerline Arc and
one Node at the pier center.

Cells ~ Piers

When cell size through the bridge is similar
to pier size, you can project the pier width
and length by connecting the nodes at the
center and ends of the piers with Arcs t
form internal bridge Regions.

Cells << Piers
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When detailed velocities through the
bridge are important, define the piers
with a blank Region. The mesh will use
small triangles that conform to the pier
shape to transition to the flow-field mesh.




These piers are invisible to the
HEC-RAS Subgrid computatlons

to include piers

Adding a bridge center-

| line projects their width
onto the mesh.

in a RAS2025
mesh

(if cell size > pier size)

But dropping nodes at the center
of the piers will force the mesh to
pass through them...

...often aligning cell faces along
their length, projecting the pier
obstruction onto those faces.
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Cells << Piers




Regions Nodes

Q, Search..
¢ Arc8

¢ Arc9

Target Spacing
Cell Size

) Count

Blank region perimeter arcs have a cell size that you have
to adjust to align with the surrounding detailed mesh




Ay B

The “Blank” cell
type does not
introduce any
boundary friction.

When you use it
to digitize
structures place
the Arc just inside
the footprint of
the structure in
the Terrain.



SRsasEaaias::

3t
i i

HHHE R

janaan;

-+ L

Be Careful of Very Small Bounding Triangles at Structure Contacts

il
e N
N\
Cla:
ci
™ S
L)
A,
&
N

N

N
fﬁ b

=7
A\ 739 \
omp O omp 2d
& U O U U O d
» d alls 0.000 ona
» d ould no ono »
po 0.000 a



e Common Application

* Three-Cell Simplification




Video Demo:




File

>

>

v @ & Class
& cConceptual Mesh

Because of the Subgrid
bathymetry, these arcs are not
just cell boundaries, they
control flow as “XSs”

618,832 / 414,310 ft

-
TR
Project Explorer " L ’h""?:‘{? X ] Compute Log

=5 Components

Regions

" ArcO
T Arci
" Arc2
. VO
" Arc4
" Arch
" Arc6

" Arc?




Elevation (1)

T T T T

s000 10000 15000 20000 25000 30000 35000

Station (ft)




Q& - a8 X N S &

Import1DTrimble

- -—

Project Explorer [ Compute Log X -7[ Layer | Layer
i = O,
. - 7 B B > 00+ @~ =< Components == Components
L] - -
. Arcs Nodes Regions Nodes
Select all your regions | |
and set them to quad
. e
= I Region 35 i 7 Arc 94
' Region 36 B |7 Axcos X
| &L Region 37 |7 Arcos
. 5 5 | &L Region 38 |7 Arco7
o
| &L Region 39 |7 Arcos
) | & Region 40 | © Arc99
> ek | & Region 41 | 7 Arc100 !
Properties v Target Spacing v
' : Cell Type O Quad M - Cell Size
Cell Size Count 1

Secondary Cell Size

r g Properties 4

Rotation
¢ Stricter Cell Spacing (]
Cell Stretching Rate
Cell Density Ratio il
Curved Faces
4 Iz : Laplace Resolution 1 Advanced &)
Quad/Triangle Tolerance 1
Info v
Post Processor Options Default()
Length 10886
’ ¢ v
‘ - -

. | ‘ o B Then select all your
w/ ~ arcs and set count=1.

—
n = 631,500 / 386,469 ft -

. g A w e




A

m Extents Project Browser m
e IR ~
%2 Model -0

File View Tools Help RioCocaExploratoryDs

~ ™ Plans ==
E Plan Bolivar CCS
v ‘4 Results

> Plan (Lat

Plan

Plan (1)
Lsyer not

~ AN Features

Profile Lines

~ (5 Geometries ]

> & icelMesh

= @ s} Geometry
b & Trace Channel
~ % Boundary Conditions =

> = Boundary Condition

v @ Surface Layers g
N
Lsyer
1 N Values
Map Layers =

A 4\ Terrains i
A 202405
A\ PreEventDEM

A% zlayered

o} 207,084 / 9,987,437 m



* Subgrid Mesh Principles

e Common Application

Meander

Tributary Confluence
Flow Split/Island
Expansion-Contraction
Bridge Pier

Three-Cell Simplification




Navigation Structures




