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Terrain Development for Hydraulic Modeling
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Terrain Development for Hydraulic Modeling (Cont'd)

Resulting impacts of not incorporating channel geometry
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Terrain Development for Hydraulic Modeling (Cont'd)

Developing a bathymetric surface within GIS

Option 1: Known channel cross section geometry - when channel survey data or
georeferenced HEC-RAS models are available

Option 2: Estimating channel cross section geometry — when channel cross section
geometry is unknown. Geometry based off of stream invert, flow area, average flow depth,
computing normal depth

&3 MMC Bathymetry Tools
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" Get Cross Section Station Elevation Data
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5’ Interpolate 3D Lines from Intersecting Features
3! Interpolate Shape from Surface
Z' Plot and Edit 3D Line

5 Weed Vertices of 3D Lines
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3 Create Channel Bathyrmetry TIN from Flowlines
é' Create Channel Bathymetry TIN with XS Template

=" Create Channel Cross Sections

hannel Bathymetry

&' Create Flowlines Fram Channel Cross Sections

=" Merge Bathymetry TIMs and DEM
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" Download USGS Rating Curve Data
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Terrain Development for Hydraulic Modeling (Cont'd)
Step 1. Develop an Edge of Water Polygon
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Terrain Development for Hydraulic Modeling (Cont'd)

Step 2. Create Line Features for Channel Surface Interpolation
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Terrain Development for Hydraulic Modeling (Cont'd)

Step 3a. KNOWN Channel Geometry Method
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Terrain Development for Hydraulic Modeling (Cont'd)

XS Template Types
Trapezoid

Channel Bank Elevation
Averaged from DEM

Bottom width
defined % of Toy

Invert Elevation.
30 Stream Centerline

Average Flow Depth

Channel Bank Elevation:
Averaged from DEM

Top width:
. Channel Cross Section length

Depth (ft)
User-defined

Bottom width:
40% of Top Width

Invert Elevation
Depth subtracted from Average
Channel Bank elevation

Step 3b. ESTIMATED Channel Geometry Method

5-Point

Channel Bank Elevation
Averaged from DEM

Top width

Bottom width

Bottom slope:

3% slope "
nvert Elevation

30 Stream Centerline

Flow Area without Invert Elevation

Channel Bank Elevation:
Averaged from DEM
/

Top width:

Flow Area (ft?):
User-defined

Bottom width:
Adjust based on top width (0%
S0% of top width)

nvert Elevation
Based on depth needed to achleve
the User-defined flow area

V-Shape

Channel Bank Elevation:
Averaged from DEM

Top width:

Channel Cross Section length

Invert Elevation
3D Stream Centerline

Flow Area with Invert Elevation

Channel Bank Elevation:
Averaged from DEM

Top width:

Bottom width:
Based on flow area™, depth™),
and top width'

Flow Area (ft?)
User-defined

Invert Elevation:
30 Stream Centerline

Compute Normal Depth

Channel Bank Elevation
Averaged from DEM

Top width

Bottom width:

Invert Elevation:
Calculated from manning's
equation from user defined flow
and n-value



Terrain Development for Hydraulic Modeling (Cont'd)

Step 3b. ESTIMATED Channel Geometry Method
Determining Stream Invert Elevations Example:
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Terrain Development for Hydraulic Modeling (Cont'd)
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Terrain Development for Hydraulic Modeling (Cont'd)

LiDAR: 1

L0 With Bathymetry: 1
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Methods to Model Buildings
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Methods to Model Buildings (Cont'd)

Dam Breach Analysis of Spaulding Reservoir

Model Characteristics
 HEC-RAS 2D Modeling Iw:wzg_ws—ﬂ
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Methods to Model Buildings (Cont'd)

Method 1: Incorporate Buildings into DEM
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Method 1 - Incorporate Buildings into DEM
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Method 1 - Incorporate Buildings into DEM (Cont'd)

Advantages

« More conservative result

Disadvantages

« Assumes no water enters
buildings

“” ” e * R "b
* “Holes” in the inundated areas -

* Inaccuracies around edges of © " W |

inundated areas
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Methods to Model Buildings (Cont'd)

Method 2: Adjust Manning’s n Value
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Method 2 - Adjust Manning’s n Value

What Manning’s n value to use?

To account for structures, observed |
° ’ Default
Manning’s n values ranged from o e Manning’sn
0.08 to 20.
2
'W.J. syme 3 'openspace |
l 4 |parc 0.06
B ltrees 012
6 ;urban -D.l
Transparency
Transparent
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Method 2 - Adjust Manning’s n Value (Cont'd)
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Method 2 - Adjust Manning’s n Value (Cont'd)

Q1JANZ017 4 0700 i QVJANZ017 04:30.00

Building Manning’s n = 1 Building Manning’s n = 20

@‘ Gannett Fleming

Excellence Delivered As Promised




Methods to Model Buildings (Cont'd)

COMPARING
RESULTS
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Results with no
Buildings



No Buildings

VS.
Manning’'s n = 1




No Buildings

VS.
Manning's n = 20 fEsE==




No Buildings

VS.
Buildings in DEM
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Comparing Results (Cont'd)
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Results Wlth no
Buildings
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Comparing Results (Cont'd)
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Comparing Results (Cont'd)
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Comparing Results (Cont'd)
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Comparing Results (Cont'd)
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Comparing Results (Cont'd)
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Comparing Results (Cont'd)

Results with
buildings in
DEM
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Comparing Results (Cont'd)

Water Surface Elevation (ft)
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Comparing Results (Cont'd)
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