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Overview

= Background

= Weir vs Channel
= Expectations

= Limitations

= Goals

Modeling Approach
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Pond Configuration

= Earthen Detention Pond

o 3:1side slopes
o Surface Area = 0.70 ac
- Stage-Storage Rating Curve developed

= Outlet Configurations
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Basic Equations : P
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= Weir Equation: Qweir = CLH?
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= Orifice Equation: Q. = CAZgh
Where C = 0.62 [
Also used for Culvert Inlet Control Condlition

1.49 3
= Manning’s Equation: Qchanner = (T) AR:\[S,

HEC-HMS Y

= Setup —

= Hydrology Parameters ‘
o CN, SCS Transform

= Detention Pond \oe
o Elev-Area Storage Method
o Inflow = outflow (no tailwater condition)
o Outlet Structures

+ Outlets
« Spillways
+ DamTops AS
Tavg = Oag™ E
1D Modified Puls (Level-Pool Routing)
HEC-RAS 2D R,
= Geometry

o Grid - 5'x5’ max
o Landuse (Concrete Structure, DS Roadside Ditch)
- Boundary Conditions
o 2 inflows applied on north and west sides (Internal BC)

o DS BC set to normal depth
= Solution Method - Full Momentum
o 0.5 second time step

Diffusion Wave Full Momentum
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Outlet 1
Rectangular Section
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Outlet Configuration
= Typical section
o 14" wide rectangle section
o Vertical Walls 4’ high
+ Toe- 1488
« Top of Berm - 1492
o Concrete-Lined
= 0.5% slope through outlet structure
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HEC-HMS Model Setup
= Outflow Structure Approach
o Spillway - Weir Approach

« Weir Length = 14’
« Crest set at flowline
* Cueir = 2.63
o Outlet - Orifice Approach
< Area for 14’ x 4’ opening
* C=0.62 (typical)
o Outlet - Culvert Approach
.+ 14'x4'SBC,L =31
+ Typical entrance/exit losses
+ Slope = 0.5%

Evaporaton: to




HEC-RAS Model Setup

- Geometry
o Breakline Refinements
» Solution Method
o Full Momentum
o Check Courant Condition
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Results

= Inflows:
o Q=7855cfs
o Qs=167.38cfs
o Quo=2144cfs
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Results

= Inflows:
o Q=7855cfs
o Qus=167.38cfs
o Quo=2144cfs
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Results
= Inflows:
o Q@=7855¢cfs
o Qus=167.38cfs
o Quo=2144cfs
Solution @ D: Qes Dzs Qioo Dioo
Weir Eq. 72.1 157 155.3 261 2000 3.09
Manning’s Eq ‘ 210.3 ‘ 157 ‘ 454.5 ‘ 261 ‘ 582.9 ‘ 3,09
HEC-HMS
“Weir 724 157 1553 261 2000 3,00
“orfice 783 208 1656 235 2107 257
“Culvert 714 163 1543 272 198.0 322
HEC-RAS
FulMoneum [ 745 | 127 | wsee | a2 | as | 2s0
“Diffusion Wave 1 1 1 1 1 1
Results
= Inflows:
o Q=7855cfs
o Qus=167.38cfs
. Qu=2144ds
Sol @ D: Qs Das Qoo Dioo
Weir Eq. 721 1.57 155.3 281 200.0 3.09
MamingsEo. | 2103 | s | ases | 261 | se2s | a0
HEC-HMS
“Weir 724 157 1553 261 2000 300
orifice 783 208 1656 235 2107 257
“Culvert 74 163 1543 272 198.0 322
HEC-RAS
S | e || ww || @o || me || e || as
-Diffusion Wave I - I - I - I - I 2113 I 2.10

Outlet 2
Trapezoidal Section
(6 ft Bottom Width)
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Outlet Configuration
- Typical section
o Trapezoidal Section
o 6 bottom width
o 3.5:1 horizontal transition
o 1.5:1 side slopes
+ Toe- 1488
+ Top of Berm - 1492'
o Concrete-Lined
- 0.5% slope through outlet structure

9/16/19

HEC-HMS Model Setup
= Outflow Structure Approach
o Dam Top- Weir Approach
+ Weir Top Width= 14'
* Bottom Width = 6'
+ 1.5:1 Side Slopes
« Crest set at flowline

* Cueir =2.63 s
o Outlet - Orifice Approach
« Area for section opening

+ C=0.62 (typical)

Basin Hame: Pond_Trapsft_Spwy
Element Hame: Pond

oesarpton
Oonratresms | e
Vet | Outfow Strctures
Storage ethocs Eevation-trea
“Gev-vea Functons Pond
il Condton: | Infow = Outfon

<Jlele]lell«

Man Talwater: | Assume None.

Release [No =

s
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HEC-RAS Model Setup
- Geometry

o Breakline Refinements
= Solution Method

o Full Momentum

o Check Courant Condition




Results
= Inflows:
o Q@=7855¢cfs
o Qus=167.38cfs
o Quo=2144cfs

Solution Q D2
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Manning's Eq 199.3 212

HEC-HMS

Weir [ otz [ am

“oriice | |

HEC-RAS

“Full Momentum ‘ ‘

“Diffusion Wave 1 1

Results
= Inflows:
o Q=7855cfs
o Qs=167.38cfs
o Quo=2144cfs

Solution Q@ D

Manning's Eq 199.3 242

HEC-HMS

I Lea | ee
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Results

= Inflows:

o Q=7855cfs

o Qs=167.38cfs

o Quo=2144cfs
Solution Q D2
Manning's Eq. 199.3 2.2
HEC-HMS,
Weir [ o2 | an
~Orifice | 2z [ e
HEC-RAS
“Full Momentum ‘ 705 ‘ 171
~Diffusion Wave l l




Results

= Inflows:
o Q@=7855¢cfs
o Qus=167.38cfs
o Quo=2144cfs

Solution Q D2 Qs Das Qoo Dioo
Manning's Eq 1903 2.12 4724 332 6248 382
HEC-HMS

Weir [ ora [ 2z [ ws [ as | awra | am
“oriice [ ez [ e | wess [ ewr | aoms [ om
HEC-RAS

Furbomenum 705 [ 471 [ ase0 [ a7 [ aees | ais
Difusion Wave | | | | [ z2e | 1a

Outlet 3
Trapezoidal Section
(2 ft Bottom Width)
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Outlet Configuration
= Typical section
o Trapezoidal Section
o 2’ bottom width
o 2.33:1 horizontal transition
o 1.5:1 side slopes
- Toe- 1488
« Top of Berm - 1492
o Concrete-Lined
= 0.5% slope through outlet structure
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HEC-HMS Model Setup
= Outflow Structure Approach
o Dam Top- Weir Approach

+ Weir Top Width= 14’ Basin lame: Pond_Trap6ft_Spury
Clementtame: Pond
* Bottom Width = 2' Desapton &
Donrsvean; (e =
+ 1.5:1 Side Slopes Wethod: [Outfow Stuctures v
Storag Meoc: Emvaton-Area o
« Crest set at flowline “Bevavea Fncton: [Pond =
+ Cuer =263 e e 2

o Outlet - Orifice Approach
« Area for section opening

+ C=0.62 (typical) il
- Dam Break: |No. v
P m
i T Release: |No. v
i i e Evaporston: [No v

HEC-RAS Model Setup

= Geometry
o Breakline Refinements
» Solution Method
o Full Momentum
o Check Courant Condition

‘©a88aaaaa000!

Results
= Inflows:
o Q=7855cfs
o Qs=167.38cfs
o Quo=2144cfs
Solution Q D. Qs Das Qoo Dioo
Manning’s Eq. 1785 280 >4035 4.00 >4035 4.00
HEC-HMS
Weir [ e [ 200 [ - T T T
T I N R R R
HEC-RAS
~Full Momentum ‘ ‘ ‘ ‘ ‘ ‘
~Diffusion Wave l l l l l l

*Exceeded top of berm elevation.

10



Results
= Inflows:
o Q@=7855¢cfs
o Qus=167.38cfs
o Quo=2144cfs

Solution @ D. Qs Das Qoo Dioo
Manning's Eq. 1785 280 > 4035 4.00 > 4035 4.00
HEC-HMS

Weir l 614 l 280 l

-Orifice ‘ 769 ‘ 223 ‘ 1575 ‘ 298 ‘ 195.79 ‘ 351
HEC-RAS

“Full Momentum ‘ ‘ ‘ ‘ ‘ ‘

~Diffusion Wave l l l l l l

“Exceeded top of berm elevation.

Results
= Inflows:
o Q=7855cfs
o Qs=167.38cfs
o Quo=2144cfs
Solution @ D: Qs Dzs Quo Dioo
Manning’s Eq. 1785 2.80 >4035 4.00 >4035 4.00
HEC-HMS
Weir [ es [ 20 [ - T - T - ]
oriice | mee | aas | wers | ae | wesre | ast
HEC-RAS
FulMomenum | ess | 200 | ste | sa0 | wrs | am
Difsion Wave | |

“Exceeded top of berm elevation.

Results

= Inflows:

. Q=7855ks

. Qs=16738cls

. Qm=2Udcls
Solution Q D. Qs Das Qoo Dioo
Manning's Eq 1785 280 > 4035 4.00 > 4035 4.00
HEC-HMS
Weir [ e [ 200 [ - T T T
~Orifice [ e | ez | wers | aee | wesre | ast
HEC-RAS
FulMomentun [ 655 | 23 | 1ste | a3 | s | an
“Diffusion Wave, l B l 5 l = l - l 2125 l 1.80

*Exceeded top of berm elevation.
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Conclusion

Conclusion
= Goals
» Results showed similar trends between all
three scenarios (weir types)
= Rectangular Weir Discharge vs Depth
Relationship
o Weir eq. (black) vs Culvert eq. (blue) > produce
similar results B Rect. Weir Discharge vs Depth Relationship
o Weir eq. (black) vs Full Momentum (red) > FM 3
shows constriction to be more efficient for a given 25
depth. =
« Cuer = 3.6 required to get similar Qvs D from FMresults ~ |£
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