DYNLET
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A model for one-dimensional fluid flow from
the ocean through a tidal inlet,
into back bay regions,
and up tributaries

* Theory

* Interface

e Data requirements
* Grid generation

* Visualization




DYNLET MODEL
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* Finite Difference - Implicit
* Conservation of mass satisfied at junctions




Grid Notation
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Parameterization

* Friction - Mannings formulation

e Surface Stress - T, = (;DPan

* Transition Losses - K,

 Boundary Conditions :

* Elevation and / or Discharge

* Weir , rating curve , uniform flux
* Sine curve , Keulegan K




Welcome Screen
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[G@ Untitled - DYNLET - BETA I [=]E3

* Dual window .
environment

DYNLET

. [ ]
Begin new or Workspace
lO a d eXlStln g % Begin a new Application Session

" Load an existing Application Session

application sessions Sl e
0K | Help

* Help -
“ P . ’ Session Files
Getting Started

For Help, press F1 ML




Example Grid
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D ata Edit *

M O d el P a r a m ete r S General Parameters | Channels | Junctions | Boundaries I Output Parameters I Cross-section Parameters I Modal Parameters I Time-Dependent Data |

Titlex

# nodes = ]
start/end time _
time Step Stattme(T0; [ | W Endtime [Tfin) i
Delta T: W sec Initial surface elevation: |5— fr
tolerances

Talerance value Talerance value fior
Wind effe cts for stage: .03 fi dizcharge: I5EI fit/sec
Defaults |
I aximurm iterations

: Wweighting coefficient
far nurmerical |2D [theta] I‘I

scheme:

Notes

[ d Ld
Slmulatlo n Brunswick Harbor iz located in Georgia, US4, This application was made to investigate storm and tidal hydraulics of
. the inlet and back bay/river systems. The first case iz an astronomical tidal simulation to check model performance

and verify that measured data can be reproduced by DYHLET. Interest is focused on Made 35, located at the
Sidney Lanier Bridge spanning the Brunswick River. The stations at crogs section 35 are selected to accurately

0k I Cancel Apply | Help |
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' — ' ' Data Edit
Data Edit

_ _ General F'arametersl Channel: Junctionz I Buundariesl Clutput F'arametersl Cro
General Parameters  Channels |.Junn:t||:|n3| Enunu:lanesl Qutput Parameter

# Juncti-:nns
" Ehanne,g # Modes Mode 1 Mode 2 Mode 2
Start Hode End Hode 3 13 14 s
1 12
1d 24
25 43

Channels Junctions




Boundary Conditions
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Data Edit X

General Parametersl Ehannelsl Junctions  Boundaries | Output Parametersl Crozs-zection Paramelersl Modal Parametersl Time-Dependent Datal

() p tiO n S “Variable description

Tupe War 1 War 2 War 3 War 4
Water Elevation Table Elevation fom table N N N N
Dizcharge from table M8 M A M A M A
o Given bay data Bay area Bank slope Repletion M A
Dls Ch arge T able Sinuzoidal elevation Amplitude Period [hr] Tl A Tl A
et flow wheir coefficient Tl A2 Tl A2 Tl A2
Bay Parameters Fiating curve C1 cz C3 zbattarn
Urifarrn flux [dady) M/, T2, T2, T2,

SinuSOidal - a 9 T Mate: MNAA means not applicable
Weir FlOW #t Boundaries 3

Mode # Type Yarl Yar 2 Yar 3 Yar 4
1 Elevation from table =

Rating Curve % b hon
Uniform Flux

WARMING: A channel cannot end without assigning a boundary condition to the EMD MODE unless it ends at a junction.

QK I Cancel Al | Help |




Options for Model Output
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Printout - all results
save at specified times

Frint out times (hours): Output hode Modes th Selected dala

- compute velacity )
! 500 I 1 and stage output Hodedt: |35
Output Nod Station Ea I e I = i
= O S | 3 | 8.00 3 | 18 012 Add
O es a l 4 9.00 4 15 ggé
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fOl‘ SaVlng Tl ’ Q ’ and FillIn BB|E FilIn |
X-sectional data .

Velocity - nodes and
X-sectional stations

Hi-Lighted station =
appears on plot \/‘_
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Distance [ft]

Fedraw |




Representation of structures

21 station points

|| Defines bridge piers

Defines bottom bathymetry

Typical discretization - 19 stations points




Cross-section Data
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Data Edit x
General Parametersl Ehannelsl Junctionsl Boundariesl Output Parameters ~ Cross-section Parameters |Nodal Paramelersl Time-DependentDataI
Prepare data on spread- Select rode nsert New Node
p ° p ﬂ # Station Points: |2E!— Add Delete A= g ety @ G w
sheet and import gg Stamaﬂ—|d emm—l [ N I —
5 Distance | Elevation = 0.025] ] M
° 27 1 0.00 400 0.025
Enter data dlrectly 28 2 | 226670 0.00 3 0.025| —
0 3 2433.30 -0.50 0.025
il 4 2600.00 -42.00 0.025
g% 5 3333.30 -48.00 0.025
o o [ 4500.00 -27.00 0.025
Plot below helps decision E - -
on discretization for best 2 -
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£ . "o
2 an Fiedraw |
Ability to insert / delete el LG i
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Nodal Parameters
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T

Data Edit X

°
i Dlstance between General Parametersl Ehannelsl Junclionsl Boundariesl Output Parametersl Cross-section Parameters  Modal Parameters | Time-DependentDataI
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Time Dependent Data
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Depending on BC

[ ]
S electlo n : General Parameters | Channelz I Junctions I Boundaries | Output Parameters | Cross-zection Parameters | Modal Parameters ~ Time-Dependent Data I
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Display Results

Expanding folders
permits access
e Station \
* Discharge
* Velocity
* Stage )

——

Hand Icon - holds
plot for overlay

Control graphic
properties

nw=-FCrE A

File  Edit Wiew Help

ﬁDYNLETExampIe.d}ln - DYNLET - BETA
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MEES
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E-CT Stations
-3 Node 1
-] Node 12
£3 Mode 18
-3 Node 35
2] Node 41
EHE0 Discharges
-3 Node 1
-] Node 12
-] Node 18
-7 Node 35
£ Hode 41
=] Velocities
-3 Mode 12, Station 14
£ Mode 12, Station 17
-7 Mode 35, Station 21
-2 Mode 35, Station 29
£ Mode 35, Station 39
=7 Stages
2] Node 1
£3 Mode 12
-3 Node 18
-] Node 35
£ Node 41
=7 BrunswickStorm
-2 Bathymety
-3 Statians
[#-{53 Discharges
-] Velocities
F-3 Stages
B0 BrunStamMoiwind
£ Bathymety
-7 Stations
[ Discharges
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-7 Stages

=-C7 BrunswickTide
20 Bathymetry

)

For Help, press F1

Velocity (fizec)
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2D Chart Control Properties

Charttrea | Plotdrea | Chartlabels | Wiew3D | Markers |
“Eaﬁ;&f."ﬁl Anes | ChartGroups | ChartStyles | Titles I Legend

General I Border | Interiar | Image: | About I

I 1sBatched
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Load |

Save

Mode 35, Station 21
Node 35, Station 29
Mode 35, Station 33




Automated Grid Generation
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Background Grid
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[ Unistled - DYHLET Ll X
Fie Edi Wiew Heb h

S CIET R TET
W Left click where you want
S Sare the origin of the back- [l Once the
ES:&:.:'* ound grid (1); drag the grid region
st se to the end of x-axis ( .
is selected
and left click; % _ ’
_ a I'lght
Mty
e S s e c ick gives
Desslect/Dlete CiriDed
e e et u the
Having imported the . .tlDIl o
bathymetry, press the ild
Select Region tool ag the mouse to the Uniform
d of the y-axis (3) and T Grid or to
left click.
Builds iHiflrifom gid 0T KRWRXE VIERTET 27000 m Aami0ans [z deselect
IvExle ANS -4 QX and try
again

Construct the background grid \/|-
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Build Uniform Grid |51 SS

Background dialog box permits 2 e e
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[l Untitled - DYNLET
Fle Edt View Help

DlelE| 8] | 2/we|E £

= £ Inlet River Exampks "k
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£33 Statiors
£ Dischasges
£33 Velockie:
£ Stapas

Upon completion of
the background, a
right click allows you
to import coastline daj
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The NOAA Shoreline data
il e ] = = e
Press the Toggle Coastlines, _ﬁ %I format is described in the
bhutton to display o S HELP files
P e P e |5'5’+‘ MADZF I MaDE |
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Node / Cross sections

f
B 5500 L
Dl=l|| 8] 1| 2|0 £
[= 01 Inlet Fiver Evamngle. ||
(£ Bathyrstiy
£33 Stations
£ Discharges
£ Velockies:
9 Stages
Press the Node &
Cross Section button
to construct the
DYNLET grid
network
Fot Help, press F1 » igg [Ape FOvaioer (Y2me2dd 2399 m [Pamiidmr |
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You can always
edit a grid to
insert or delete
nodes or adjust
depth or friction
values.

You can zoom
on a region to
make the node
selection.

Zoom is a
toggle switch -
remember to
deactivate zoom
while you
construct the
node network.

Nodes are left clicked, followed by dragging the mouse up and to the left
to select one cross section endpoint and left click; then drag the mouse \ /|‘

lower and to the right to left click the other endpoint. Proceed to the
next node - vou will be asked where you want to place the node.
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Be @ Lal8] x|
After several nodes were
Cions-section Parsnatas | selected, the fourth node was
r ——|— high lighted and clicked (the
- ZH mem I: :,1,, : Zoom must be turned off) to
e | bring up the Properties dialog
' P o box. Here we selected to use
e e s i 10 evenly-spaced points on the
— [ ] | tews | -i%"ﬁ: Cross sectiom.
¥ Use coss section width for distance scale
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This resulted in Distances and Elevations s =S T
being interpolated automatically from " ™ " .
the background grid. Manning’s n default - aen
is 0.23 but can be reset to any value. w [ e | {| e
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