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Hydrologic Engineering Center
New Features in HEC-RAS 4.0

Overflow Gates

 User Defined Rules for Gate Operations

* Pressure Flow in Pipes

« Pump Station Rules

« Hager’s Lateral Weir Equation
 Geo-referencing Tools

Water Quality — Temperature Modeling
Sediment Transport (erosion and deposition)
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Overflow Gates
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Overflow Gates_
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Overflow Gates Example

Test of Overflow Gates Flan: Open Air Gates - Complex Netwark  12/15/2005
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SWWRP

Operation Rules for Gated Structures

. r Unsteady Flow Data - Unsteady Flow with ND target 22.65 wro @1
 Unsteady Flow Editor e s ;
! R u I eS ? b O u n d ary C O n d I ti O n — | - L:Dndlt: Location for Boundary Condition
_ FF:I. |1H—;| River Sta: |12500
* Inline/Lateral Structures T

« Storage Area Connections

Elev Contralled Gates Mavigation D ams

 Controls
¢+ Gates
+ Weir Coefficients
¢+ Min/Max Flow

 Rules are evaluated at every
time step
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User Defined Rules Editor for
Operating Gated Structures

Operation Rules

ToK | Operation
Real 'Tampa Dam Yol since midnight' [Initial Walue = 0]
Real 'S-161 Wal zince midnight' [Initial Yalue = 0]
Real  'S5-161 Vol Diversion'
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'Dray End time step' = Time:Day of Month(End of time ztep)
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Tampa Bay Water System Overview

’ . Hillsborough River @
sporough k - Reservoir
RESErvoIr 7 Augmentation

e
@ City of Tampa
Water Treatment
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Water TBC
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TBW S-161 Diversi_on Structure Rules

Get previous 24 hour outflow
+ Outflow includes Tampa Dam & S-161

Determine allowable diversion:

Discharge at Tampa Dam (mgd) Withdrawal from Middle Pool (mgd)
Less than 65 0

65-97 10% of the discharge at Tampa Dam

97-139 10-30% of the discharge
139-647 30% of the discharge
More than 647 194

Adjust S-161 gates to get allowable diversion in ~20 hours
Close gates when/if:

+ Maximum volume diverted

+ 4 hour running average at Tampa Dam < 10cfs
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Pressurized Pipe Flow

Priessman Slot —
Insertion of an
Infinitesimal slot
Into the XS lid

 Any Pipe Shape

Allows the water
surface to rise to
the pressure head
(hydraulic grade
line)

Ctleans Parish Example Madel Plan: Katrina Existing Conditions Mo Slots
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Pressurized Pipe Flow

« Conveyance and
wetted perimeter
are cut off at top of

pipe

 Arealis added, but
it is negligible

« Conveyance curve
IS truncated to local Theoretical Conveyance
minimum to
Increase stability

Conveyance/1000 (cfs)

10

Station (ft)
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SWWRP!

Regources Program

Pump Station Override Rules

by

Pump Station Data Editor

Purnp Station Mame: | Pumpl15 - ﬂﬂ Fenarne Purnp Station ...

Pump Connection Data | Pump Group Data &dwanced Control Fules

Add Mew Rule ...

Dray/Hour bazed rule - flo
:Day/Hour based rule -

SEP 0900

Edit Current Selected Rule

Tranzition [min];

Rule Start Day: 2ol Rule Start Hour:
Fule End Day: ool Fiule End Hour:

Plat Pump C

New Orleans - 17™ Street Pump Station
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Pressurized Pipes, Pump Station,

Elewation ()
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SWWRP
Regources Program

Hager’s Lateral Weir Equation

Q = CLH?%2
0.5 0.5
31—
f{g ’ W} { (ﬂ+s){( y)} }
— y —-W
W = = hJVth y = I—HI J;T]W C, = Function(weir shape)

Energy Grade Line Energy Grade Line Energy Grade Line

Broad Crested Sharp Crested Round/Ogee Crested Zero Height Weir
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Regources Program

Hydrologic Engineering Center
Geo- referencing Tools in HEC-RAS

Geometric Data - Imported GIS Data +Bridges Q@@

° F'X the Cross e £ :. T:I:In- Taols GISIs HH||: -
sections at = &
“known” locations

E RAS WI | I h el p m Ove .ﬁ.ccept Displaved Locations l[as GenReFerenced)

Brdg,/Culw v Scale Cut Lines to Reach Lines .. tdjust Cut Line Lengths to Match %5 Length ..

t h e reSt Of t h e = I3 Coordinate Operations

Irlire

S e Ct i O n S Structure Plot GI5 Profile Reach Bounds ..

Fump
11t|| n

Click. on the reach to repostion
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Geo-referencing
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Geo-referencing: New XS Interpolation

« Bank to bank perpendicular

« Left and right overbanks perpendicular
to respective widths
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Water Quality (Temperature) Model

« Based on unreleased version of CE-QUAL-RIV1
« Numerical Scheme

+ Finite Volume

+ Variable grid size

+ Automatic time step selection
 Full energy budget
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SWWRP!

Regources Program

Meteorological Data Editor — Solar Radiation

-
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Source/Sink Term for Temperature
(Energy Budget)

A
:.4. solar radiation (qsw) f (site location, time of day, day of year,
rFyQ atmospheric turbidity, cloud cover)

net longwave radiation (glw) f (air temperature, water temperature)
sensible heat (gh) f (temperature gradient, wind, a&b)

latent heat (qe) f (vapor pressure gradient, wind, a&b)

qnet — qsw + qlwn + qh + qe

Planned:
» ground heat conduction

* shading (topographic, riparian)
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Hydrologic Engineering Center

Time Series Plots

5
. Water, Temperature Time Series Q@@

Water temperature

Solar Radiation
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Profile Plot of Temperature

. WQ Profile/Schematic Plot - C:\Ras\W(Net\SampleData\Sac from Cindy\Sac_Test.daily.wq03
File View Help

Files ... | Reaches ... | Profiles ... “ariables ... | “Wariables 2| 4 045ep1397 12:00:00 j j Fieload File

Plot | Table]

C-\Ras\WaNet\SampleData\Sac from Cindy\Sac_Test daily wq03

Sacramento-MainStem

1 day travel time Legend

< 4 045ep1997 12:00:00-Daily Max Temp(Deg C)
. 4 045ep1997 12:00:00-Daity Min Temp(Deg C)
distance approx. 60,000 m e

. 4 045ep1997 12:00:00-Daity Mean Temp(Deg C)
velocity approx. 0.75 m/s

Daily Max TempiDeq C),Daiy Min Temp{Deg ) Daily Mean TempiDeg C)
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Regources Program
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Mobile Bed Sediment Transport

* Quasi-Steady Hydrodynamics
* Transport Capacity
 Sediment continuity

» Sorting and Armoring
 Erosion and Deposition

* Graphical User Design
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Transport Potential Functions

*Ackers-White
*Englund-Hansen
Laursen (Copland)
Myer-Peter-Meuler
*Toffaleti

*Yang (Sand and Gravel)

* Wilcock
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Transport Capaci_ty by Multiple Grain Sizes

 Bed Material and Inflowing Load divided into
separate grain classes (up to 20)

 Transport potential is calculated for each grain
size

 Transport Capacity = (Transport Potential for
each grain size) X (fraction of that material in
active layer of bed)



Hydrologic Engineering Center

Sediment Continuity: Exner Equation

on  0Q
1- A4 )B=L ===
1=%) ot OX

Control Volume at
Cross Section 2

Stream Bed |
Surface

ARG Ao AN D

|Mc;cle| Bottom I
(Bed Rock)
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SWWRP
Regources Program

Temporal Constraints on Eroding and
Depositing

« Erosion and deposition does not occur
Instantaneously.
 Deposition is based on settling velocity:
+ Deposition efficiency coefficient = V, (I) A\l
e D)
 Erosion Is based on “Characteristic Flow LLength”

+ Erosion = (Gs — Qs) x Ce Entrainment Coefficient
+ Where:

L

C,=1368-¢
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Sorting and Armoring

Diagramed and
Activre Conceptualized
HEC 6 Code

Exner 5
Implemented
Currently in RAS

Also Simple
Active Layer
Method

* Erosion can be further constrained by the cover Layer



Erosion and Deposition
to RAS Cross Sections
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Hydrologic Engineering Center

Regources Program

Example Application: Euclid Creek
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Case Study: Euclid Creek
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Case Study: Euclid Creek
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SWWRP

Case Study: Euclid Creek
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Animation of Bed Movement
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