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Chapter 5 Survey Process and Terrain Models

This chapter provides an overview of the survey processes used to create the Survey ORD File and
Existing Terrain Model. Manipulating the appearance of the Existing Ground Terrain Model is also
discussed.

Additionally, this chapter provides workflow for acquiring LiDAR data and converting it into a Terrain
Model. The LiDAR Terrain Model can be used for initial design or merged with the Existing Ground Terrain
Model to expand and/or fill in a gap.
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5A - INTRODUCTION TO THE SURVEY ORD FILE

The Survey ORD File contains existing surveyed features that were processed by the project surveyors
and map processors.

IMPORTANT: The Survey ORD File is a 3D File. It only contains a 3D Design Model WAl
elements contained in the Survey ORD File are 3-dimensional. The majority of other ORD Files
types originate as 2D Files (meaning they initially only contain a 2D Design Model ©£1). The 3D
Survey ORD File is visually flattened when referenced into a 2D File.

The Survey ORD File typically contains the following existing features:

Existing Ground

Terrain Model E=RE=R %"
(Contours and Labels mag A

or Triangles)

= —_——
P —— —_ T e ——————

Existing

|Survey Ce S i il A Linework

—_—
]

———

The Existing Ground Terrain Model: The Existing Ground Terrain Model is a 3-dimensional digital
surface that characterizes the existing ground elevations in the project area.

From the plan/3D perspective, the Existing Ground Terrain Model displays contours. From a cross
sectional perspective (i.e., the Profile Model EE), the Existing Ground Terrain Model displays the existing
grade profile. Contour Labels are automatically generated by the Existing Ground Terrain Model.

TIP: For analyzation purposes, the appearance of the Existing Ground Terrain Model can be

altered by changing the Feature Definition. See 5B.1 Feature Definition Settings for the Existing
Ground Terrain Model.

The Existing Ground Terrain Model is used in 3D modeling (i.e., Corridors) and quantity calculations. The
proposed 3D model produces cut/fill slopes by seeking out (targeting) the Existing Ground Terrain Model.

Existing Linework: Existing Linework characterizes the layout of existing linear features, such as
centerline of road, shoulder of road, toe of slope, edge of water, and utilities lines. Each line vertex
represents a Survey Point recorded by a surveyor in the field.

Existing Linework elements are 3-dimensional. Each vertex is set to an elevation. Many types of Existing
Linework elements are used as Break Lines to create and calibrate the Existing Ground Terrain Model.
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Survey Cells (Symbols): Survey Cells represent non-linear features, such as signs, trees, utility junction
boxes, power poles, and water valves. Also, Survey Cells are also used to display Control Points and
Benchmarks.

Supplementary Text: Typically, supplementary text is placed next to each Survey Cell to provide a
description of the feature. For example, each sign cell contains text that describes the type and message
displayed on the sign. Tree cells may contain text that describes the diameter and type of tree (i.e.,
birch).

Survey Points: A Survey Point typically appears a cross shape or triangle. However, occasionally Survey
Points appear as circles or dots, such is the case with culverts. Each point location surveyed in the field
has a corresponding Survey Point. Survey Points are located at the vertices of Existing Linework
elements. Some Survey Points are NOT associated with Existing Linework and Survey Cells. These points
are called Ground Shots and are taken to provide additional data points for the Existing Ground Terrain
Model.

Survey Information Text: Information relating to the processing of the Survey ORD File is located off to
the side of the graphical elements. The Survey Information Text states the Coordinate System, Survey
Units (i.e., US Survey Feet or International Feet), State, datums, surveying agency, and ORD
WorkSpace/WorkSet used to create the survey data.

IMPORTANT: Knowing the Survey Units for the project is vital. The Survey Units dictates which
Seed File is used to create new ORD Files. If the wrong Survey Units Seed File is used, then the
graphical elements will be placed in the wrong geographical locations.

TIP: The following States use International Feet units: Oregon, Montana, Arizona, Michigan,
North Dakota, and South Carolina. All other States use US Survey Feet units.

—1 Survey Information Text |
ul View 1 - Tops 3 |_u_@
-Gl 4 PPPEHD HARES ST

FPROJECT NAME: ID FLAP ADA 2019(1)

PROJECT DESCRIPTION: Western Heritage Byway - Swan Falls Road

LPA: USFS
m | STATE: ID COUNTY: Boundary
COORDINATE SYSTEM: Idaho West SPCS NAD83 2011
Su r.vey ELEVATION: Orthometric elevations based on the NAVD88 GEOID18
Units | uniTs: s survey Feet

Control by: WFLHD Survey Date:5/2022
Map Compilation by: Davies

Checked by: WFLHD Survey

ORD WorkS pace ORD Workspace: FLH_Stds-WS10.10.21.00V
& ORD WO rkset C Vorkset: FLH_Stds-SurvFt Template

Original field mapping: swan_falls_ord.dgn

QOut to Design: ID_FLAP_ADA_2019(1)_sur.dgn

Coordinate
System

Fquipment: Leica G518 & G518 G

Naote: After initial entry crew was sent to another project for a few weeks.
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Decorations (Point Name and Code Information): When accessing the Survey ORD File for the first
time, Decorations may be shown in the vicinity of Survey Points. Decorations are Survey Point attributes,

such as Point Name, Point Code, and Elevation, and Description.

Decorations are toggled ON/OFF through the Ribbon in the following location:

[Survey > Analyze - Decorations)

Switch to the

Change to the Survey
Analyze tab

workflow

v

s =
4 | survey o FHEL«-» 22N s
Home Field Book Analyze Edit Terrain Geometry Drawing Production
Q r/ | 2 Reset Details k Pz, \ ',? u E= E=
Explorer Details Element ..., Report Redraw Media All VBA
Selection - N Annotations Annotations
Primary Selection View Annotations

Toggle ON/OFF
Decorations with
these buttons

Drawin Collaborate

Utiliti
B Descriptions [@ Icons

d Field bSdes “d Setups

H Elevations @ Observations

Decorations

iew FLH_Menu

Help
=]

Measure Measure Measure

Distance Radius

Measure

Angle ==

w View 1 - Top, 3D Design SurvFt

Decorations
around
Survey Point

NOTE: Right-of-Way Linework is typically NOT found in the Survey ORD File. Typically, there is a
separate ORD File that contains Right-of-Way and Property Boundary linework.
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5A.1 Creating the Survey ORD File/Existing Ground Terrain Model
The general process for collecting and processing survey data is as follows:

PROCESS 1 - Determine Survey Requirements: Before visiting the project site, the field
staff determines the requirements for the survey. The requirements for the survey are governed by two
documents: The Project Scope of Work (SOW) and Chapter 5 (Survey and Mapping) of the PDDM.

The Scope of Work (SOW) for the Project — Each project has a unique Scope of Work document that
specifies the requirement for the survey. The following requirements are typically specified in the SOW:

o The exact area(s) to survey. For road projects, the survey boundary is typically specified by a width
distance on both sides of the existing centerline of the road for a specified distance (milage) along the
route.

o The existing features to survey (i.e., utilities, existing right-of-way, culverts).
o The specific Coordinate Systems, Datums, and Survey Units that must be used.

o Control Point spacing, frequency, and geodetic requirements. The establishment of first order Control
Points on a project is critical for maintain accuracy and providing horizontal and vertical reference
points for construction layout and quality control.

o Methods for data collection: The most common methods for collecting elevation and survey data
include:

e Ground Survey: Ground Surveys are the most traditional type of survey. Teams of survey
personnel use Total Stations, GPS, or a mix of these two technologies to collect topographic
information. Survey Points are manually recorded by placing the reflector staff or GPS receiver rod
at key points within the project limits.

e Aerial LiDAR Survey: Topographic information is collected using manned or Unmanned Aircraft
Systems (UAS). A mounted LiDAR sensor is flown over the site to collect 3D information.
Elevation data is verified (“truthed”) and often supplements Ground Survey data. LiDAR data does
NOT provide linework or delineation of individual features - it only provides individual points with
minimal associated characteristics.
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e LiDAR Sources: Agencies such as USGS, NOAA, and USACE may possess high-quality, LIDAR
elevation data in the project area. Occasionally, LiDAR data is used to supplement Ground Survey
data to create the survey map. In these instances, areas of critical importance (such as the road
prism and culverts) are mapped using the Ground Survey method, which provides a higher
accuracy for design. LiDAR data is used beyond areas of critical importance.

Chapter 5 (Survey and Mapping) of the Project Development and Design Manual (PDDM) - This
FLH resource provides standardized practices and requirements for collecting and processing survey data.
This document is available on the FHWA website at the following location:

https://highways.dot.gov/federal-lands/pddm/surveying-mapping

PROCESS 2 - On-site Survey Data Collection and Map Processing: The general
sequence and process for performing a Control Survey is as follows:

o Control Points are set: The first process performed by the field personnel is to set Control Points
along the length of the project. A Control Point is a piece of metal rebar set in the ground with an
aluminum cap on top. The cap is typically set to just below ground level for protection. Using a GPS
receiver, real-world coordinates and elevation is obtained for the Control Point. All survey data to be
collected is tied to the known coordinates/elevation of the Control Points. Similarly, in construction,
proposed design points are laid out relative to the known coordinates/elevations of the Control Points.

The spacing of Control Points is specified in the project Scope of Work document.

[ w view1,30 Design SurvFt =R =l %"
-Gl |2 PRILCADHNBES|HVXS

Control Points

Spaced approximately
500 feet apart

per Project Scope of Work

requirements

o Survey Points are Collected: The field personnel work down the length of the project to collect

Survey Points. When a Survey Point is collected, it is assigned a Point Code that consists of a 3-digit
type identifier and a 2-digit line identifier.

Example Point Code: 30202
[Type Identifier] + [Line Identifier]
[311] [02]

The Type Identifier corresponds with the type of existing feature being collected. For example, the
Type Identifier for an existing edge of asphalt line is 302.
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The Line Identifier ensures the correct sequence of points are strung together. For example, there is
an existing edge of asphalt line on both sides of the road. The points for the left side of the road are
assigned the point code 30201. The points for the right side, are assigned 30202. In this processing,
the Line Identifier ensures that points on the opposite side of the road are NOT erroneously strung
together.

TIP: All point codes used in FLH survey are found on the FLH Website in the following location:
https://highways.dot.gov/federal-lands/survey/feature-codes-alpha

Each Tick Mark represents Survey Points EEx
a Survey Point collected || - = —= CQ collected in
in the field. L == cross sections groups

Existing Existing Linework is
Edge of Asphalt Existing Ditch created by stringing
Point Code = 301 Point Code = 520 together Survey Points

with the same Point Code

For roadway projects, the field personnel typically collect Survey Points in cross section groups.
Typically, cross section groups span the entire width of the existing road embankment. For example,
the cross section group might begin at the top of cut, and then move consecutively to the ditch line,
edge of shoulder, edge of asphalt, centerline of road, and so on. If necessary, important features
outside of the existing road embankment may also be collected in the cross section group.

Typically, cross section groups are spaced at equidistant intervals. However, interval spacing may be
decreased around horizontal curves or more complex areas.
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o

Ground Points are collected at irregular locations to provide additional data points for the Existing
Ground Terrain Model. Ground Points may correspond with any type of at-grade features (i.e.,
asphalt, gravel, bare earth). NOTE: Since ground points are NOT strung together to form a line, they
are only assigned a 3-digit point code. Typically, ground points are assigned to the 401 code.

In the example shown below, Ground Points are collected within and around the approach road to
better define this non-linear area in the Existing Ground Terrain Model.

W View 1, 3D Design SurvFt iE@
-G~ £ PLPPOENN HORES LYK

———e e — e ]

Survey Cells: Signs, Trees, and Utility Features: In processing, Survey Cells are automatically
placed at the point locations of non-linear features (i.e., signs, trees, and utility features). Each non-
linear point code has a corresponding Survey Cell graphic. For example, the point code for a sign is
232. When a point with the 232 code is imported into ORD, the sign Survey Cell is automatically
placed at the point location.

In field collection of a non-linear point, a description is entered by the surveyor. For example, the
message shown on a sign will be recorded as the description. The description is placed as
Supplementary Text next to the Survey Cell.

=8 EOR °X™

w View 1, 3D Design SurvFt

N
Survey Cell
(sign)
[

Most Survey Cells contain
Supplementary Text

5-8



PROCESS 3 - Creating the Existing Ground Terrain Model: Ground Points and select
Existing Linework elements form the Existing Ground Terrain Model.

IMPORTANT: Existing Linework elements to be included in the Terrain Model are called Break Lines. As
discussed on the next page, Break Lines are used to control the triangulation of a Terrain Model.

Only Existing Linework elements that correspond with at-grade features are used as Break Lines. For
example, Existing Centerline of Road, Existing Toe of Slope, and Existing Shoulder are used as Break Lines.

Existing Linework elements that correspond with utilities and features that do NOT lie on the existing
ground are NOT used as Break Lines.

“ Y Existing Linework St — Ground Points
‘o] elements used as wiy < B EE S VS sed for Spot

Break Lines Elevations

— ———
i ———
— ——

_______________________
7777777777777
__—---——"_ — -
[ ——
.....

As shown below, a Terrain Model is a mesh of Triangles. Each Triangle is a 3-dimensional plane.
NOTE: A Terrain Model is commonly referred to as a TIN (triangulated irregular network).

Every triangle has three Triangle Vertices. A Triangle Vertex is created at every Ground Point and
Break Line vertex location. In other words, every Triangle Vertex corresponds with a Survey Point
elevation collected in the field.

In the areas between Triangle Vertices, the Terrain Model elevations are interpolated. Along a Triangle
Edge, there is a constant slope between the two Triangle Vertices.

Existing Ground

w View 1, 3D Design SurvFt Terrain Model
rEAC R P WF oI By (= E

L2l 3 3 = =

!

\

|

Triangle
(3D Plane) - - Triangle
M Vertices

M\!’l

1|

i IMPORTANT:
Terrain Model Triangle Vertices
== Boundary correspond with a collected
(shown in green) Survey Point
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The term Triangulation refers to the configuration and layout of triangles in a Terrain Model.
Generally, a triangle is formed between survey points that are in proximity.

Break Lines are used to control the triangulation of a Terrain Model. Triangle Vertices and Triangle
Edges are placed along a Break Line. However, Triangle Edges and the interior portions of a Triangle will
NEVER pass through a Break Line. Additionally, break lines will NEVER cross each other unless they meet
at the same exact horizontal and vertical point.

NOTICE:
w View 1, 3D Design SurvFt Triangle Edges do
-G~ 4 PLOTHN B =E 5Y| NOT pass through
Break Lines

Break Lines
(shown in red)

Break Lines are necessary to capture abrupt changes in slope and deflections in a surface (i.e., a sharp
ridge). If Break Lines are NOT used, then the Terrain Model may interpolate through important deflection
areas.

The scenario below demonstrates the necessity for Break Lines. To capture the abrupt change in slope
due to a MSE Wall, a series of points must be surveyed along the Top of the MSE Wall and Bottom of
the MSE Wall. The top and bottom points must be strung together and added to the Terrain Model as
Break Lines.

B View 1, Design SurvFt EI@
GG~ d PLOCHYN EEES

Bottom of
MSE Wall

Toe of Slope
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Shown below on the left is how the Terrain Model would look if NO Break Lines were used. In this case,
the Terrain Model is created from Survey Points ONLY. As shown in the Profile view, the abrupt change
from the MSE wall is NOT captured.

NOTICE*: A Triangle Edge extends from a Existing Edge of Pavement point to a Toe of Slope point (both
circled in purple). Along this Traingle Edge line, the Terrain Model reflects a constant slope between the
two point elevations.

No Break Lines Break Lines
. used e [« used S

crosses through g
MSE Wall
Break Lines

=B EOE "%~} & View 8, Profile -

d Profile of Terrain Model
along Line

Profile of Terrain Model
along Line

- L ® 0 EERD

MSE Wall is
reflected in
Wl Terrain Model

Terrain Model
interpolates through T
abrupt change in
slope for the MSE Wall |

Shown above on the right is how the Terrain Model looks when Break Lines are used to control
triangulation. In this case, the Triangle Edges NEVER cross through the Top and Bottom of MSE Wall
Break Lines. The abrupt changes in slope that the Break Lines correspond to are reflected in the Terrain
Model.

Process 4 - Quality Control and Data Distribution: For all but the simplest projects, the
person who completed the mapping will send the Survey ORD File and mapping to another survey staff
member for review. The review will check the Survey Linework, Survey Cells, Description labels, and the
Existing Ground Terrain Model for any omissions, irregularities, and errors.
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5A.1.a Mapping Underground Utilities and Quality Levels (Accuracy)
Determining the location of underground utility lines and facilities is a challenge in the surveying process.

In the Survey ORD File, the accuracy of underground utilities is designated by the Quality Level = which
is shown at the end of the Level name for underground utilities.

"

TIP: All underground utilities Levels begin with the prefix: “E_UT_Underground_...".

= Level Display - View.. — X
E.Jld Y View Display ~

k‘é ?(none)' Levels ¥ | [4dq ~

glenn_hwy_sf.dgn

E_UT_Underground_Telephone See WARNING* below

E_UT_Underground_Telephone_Points
E_UT_Underground_Telephon¢_QL-A
E_UT_Underground_Telephont QL-A Points Quality Level designations at the
e B end of Underground Utility Levels
name.

E_UT_Underground_Telephont_QL-B, Points
E_UT _Underground_Telephon¢: QL-C
E_UT_Underground_Telephon¢_QL-C Points
E_UT_Underground_Telephon¢ _QL-D
E_UT_Underground_Water

E_UT Undergroua

Quality Level ratings range from QL-A (most accurate) to QL-D (least accurate).

Quality Level ratings are based on the methods and sources used to map and collect the underground
utilities data. In summation, the Quality Level ratings are as follows:

QL-D: Underground utility information is mapped from as-built plan records and/or verbal
information obtained from a source familiar with the project area. With this designation, there is a
possibility that some underground utilities are absent from the Survey ORD File.

QL-C: The location of underground utilities is determined from a combination of as-built plan
records and surveying visible utilities facilities (i.e., manholes, utility boxes, valve boxes). The
survey processors manually draw underground utility lines to connect the visible utilities facilities.
With this designation, there is a possibility that some underground utilities are absent from the
Survey ORD File.

QL-B: Using sensors that penetrate the existing ground surface and other sophisticated
techniques, a precise horizontal location is determined for ALL underground utilities in the project
area. With this designation, it is safe to assume that ALL utilities are shown in the Survey ORD
File.

QL-A: Similar to QL-B, all utilities are located using sensors. However, the utility data provided
for QL-A is comprehensive and includes the size, condition, and material of the underground
utilities. Also, the profile and elevations of the underground utilities are provided. With this
designation, it is safe to assume that ALL utilities are shown in the Survey ORD File.

More detailed information on Quality Level ratings is found on the FHWA website at the following location:
https://www.fhwa.dot.gov/programadmin/sueindex.cfm
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WARNING*: If the underground utility Level does NOT designate a Quality Level rating (i.e.,
E_UT_Underground_Telephone), then a Quality Level is NOT assigned. In this case, the location of the
underground utility lines should be considered an approximation.

TIP: Most FLH projects require a Utility Report that assesses the accuracy of underground utility data.
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5A.2 Review the Survey ORD File before Designing

Both the Survey ORD File and Existing Ground Terrain Model must be reviewed for discrepancies before
designing and plan production. If a problematic area is identified, then consult the project surveyor.

The flowing list provides guidance for reviewing survey data from the perspective of a design engineer:

Ensure the Survey ORD File is set to the appropriate Coordinate System and Survey Units: The
appropriate Coordinate System and Survey Units (i.e., Survey Feet or International Feet) must be set to
ensure that the Survey ORD File and all new ORD Files to be created are in the correct geographical
location. Contact the project surveyor with any questions about the Coordinate System and Survey Units.

Locate the Survey Information Cell text. Every Survey ORD File will have a text box that states
o the Coordinate System, Survey Unit, and surveying agency.

To locate the Survey Information Cell text, zoom out so that all survey data is shown.
TIP: Double-Click the Mouse Scroll Wheel to fit all elements in the ORD File into the View window.

Use the Coordinate System tool to reveal the Coordinate System and Survey Units set in the
Survey ORD File.

©

From the Ribbon, select the Coordinate System tool:
[OpenRoads Modeling - Utilities > Geographics > Coordinate System)].

Compare the Name and Description (shown in the Coordinate System tool) with the Design
Software Coordinate System information (shown in the Survey Information Cell text).

EJ OpenRoads Modeling LG H k L = I
Home Terrain Geometry Site R = oduction Drawing Annotate Utilities
2 ‘ = Select the
5 Coordinate System
Element ... Reports
Selection J @ = tool
Primary  Selection Geographic T Tyres ™ Reports
w# View 1 - Top, WFLHD-Survey-Ti =
mroiav i 0ol 9D =l Locate the
Survey Information Cell
See NOTE*: L
(U Surv?xfl U nlt ) 8} Geographic Coordinate System — X
nits of Measure = @ @) 0 S
CEL I g gh U S
Current Geographic Coordinate System
Name: 1D83-WF
Description: NADS83 Idaho State Planes, West Zone, US Foot
ORD workspace Source: Calculated from ID83-W by Mentor Software
Vertical Datum: NAVDS88

& ORD WorkSet

Design Software
Coordinate System

Field Crew: Bo burg, Vingara

5-14



NOTE*: In the Survey Information Cell, there is an entry for the Coordinate System and the Design
Coordinate System. These names may slightly differ, but they should satisfy the same geospatial
requirements. In ORD, the survey mappers must select a Design Coordinate System from the ORD
Coordinate System Library. The Coordinate System corresponds with the common real-world name for
the coordinate system. The ORD Coordinate System Library name may differ from the real-world name.

ORD WorkSpace and WorkSet: The Survey Information Cell states the ORD WorkSpace and WorkSet
used to create the Survey ORD File. All ORD Files to be created for the project must use the
corresponding WorkSpace.

Alternate Methods for checking the Coordinate System using Aerial Map Overlays tools:

The Background Map can be turned ON to overlay an aerial map onto the ORD graphics. The Background
Map option is found in View Attributes Menu. If the Coordinate System is set correctly, then the survey
mapping elements and Background Map aerial should align.

ur View 1 - Top, 3D Design SurvFt = E=n <"
T 6l gt 2 OPCED G BES ST
View Number: 1 - |E3 5
() Presentation nm= Open the
Display Style: |€§-ﬂwireﬂﬁme v‘ . View Attl‘i butes
T, ACS Triad B3 Fast Cells menu_le-
E Fill
Eeclcl . —————— . __ _ JERWFHWAALUMCA  _ _———
% Level Overrides o =
? I L G T WL —," e — — S —
£y CiipFront E Line Weights
(3 Clip Volume E Markers
Constructions ﬁ Patterns
'I:i:' Default Lighting 3Tﬁgs
Dimensmns TText "
=] Data Fields ﬁTextNodes ' Survey Map
i@ Displayset QTrﬁnsparency
Named Presentation E‘Height Field

L]
*+* Placement Point

Global Brightness: ‘ D

[:4] view setup 7S

Saved Views: |Select.. @ T e
Models: 3D Design Sur...

(oY Background Map -~ Change the
Background Map Type: | Aerial BaCkground Map Type

Elevation Offset: None tO Ae I'Ia|
StreetMa

Transparency:
|Hybrid

NOTE: The Background Map may NOT exactly overlay onto the survey mapping elements. In general,
the Background Map should overlay within a few feet of the survey elements. If there is a major
discrepancy between the Background Map and survey elements, then the Coordinate System is probably
set incorrectly.
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Method #2: Another map overlay method of checking the Coordinate System is to use the Export a
Google Earth File tool to create a KMZ of the Survey ORD File. When this tool is selected, all elements
currently displayed are exported to Google Earth. If the Coordinate System is set correctly, then the
survey mapping linework should be shown in the correct geographical location in Google Earth.

TIP: When the Export a Google Earth File tool is used, only the currently displayed Levels will be
exported. Turn OFF the Existing Ground Terrain Model level (E_TER_Existing_Ground_Surface), because
the Terrain Model is graphically complex and greatly increases the export processing time.

;J ‘OpeaRoadsMcdeling " e~ HE e - Lo hGeaEs =g E]E -

Home Terrain Geometry Site C

Irs Model Detailing Drawing Production Drawing Annotate Utilities Collaborate

a k (4 ;=3 Y8 & Select the
5 - - Export to Google Earth
Element ..., Coordinate 5 -« As| )

L= Selection it ¥ System @ £ & | Man "] tool

Primary Selection Geographic ltem Types T Reports

<> Google Earth Pro — [m] *
File Edit View Tools Add Help

¥ Search iﬁ H ||| e @&l & | B ) | | |
[ Search

Get Directions History

¥ Places

M My Places

M B Temporary Places The Google Earth Map

should align with the
Survey Elements and Map

Q|| + | ¥

¥ Layers
v & Primary Database ~

L1@) Upgrede available
03 Announcements
O F Borders and Labels
@ Pplaces

[J = Pphotos

O F Roads

O 30 Buildings ~ . ; S Google Earth
Dﬁ Weather =

Q,z; _Gf”ﬁ"b’ v 7 Imagery Date: 5/ 61°44'51.40" N 148 3.11°W elev  0ft eyeat 1202ft
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Review the Existing Ground Terrain Model for Elevation Busts: By rotating and orbiting the Terrain
Model from a 3D perspective, faulty elevation points (busts) and triangulation issues may be identified. If
problems are found with the Existing Ground Terrain Model, then contact the project surveyor for repair.

Tips and tricks for moving around and orbiting from a 3D perspective is shown in 1A.3.b.i Move Around
and Orbit in the 3D Design Model .

Examine the Existing Ground Terrain Model from the sides and isometric perspectives. Look for
abnormal spikes or dips in the Terrain Model.

W View 1, 3D Design SurvFt == "%
a2 BOPCRNGVNRES 5V

Abnormal High Point in
Existing Terrain Model

Elevation busts are more likely to happen in the vicinity of culverts, bridges, and other complex
o areas. Examine these complex areas for faulty elevations points. In the example shown below, a

Bridge Deck Point shot is included in the Existing Ground Terrain Model. Bridge points do NOT

represent the Existing Ground elevation and should NOT be included in the Terrain Model.

u# View 1, 3D Design SurvFt =N B X"

At

it

Bridge Deck Point used in the
Existing Ground Terrain Model.
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Inspect Utilities Linework for Completeness: The presence or overhead or underground utilities must
be considered in civil design. Using background knowledge of the project site, check to see if the
appropriate utilities are represented in the Survey ORD File.

For example, a project in an urban setting is likely to have more utilities than a rural setting. In an urban
setting, utilities may include: water, sewage, storm, fiber optic, power, natural gas, and telephone.

In rural settings, it is less likely to encounter water, sewage, and storm utilities.

TIP: Use project site photos and Google Street View to look for evidence of utilities. Overhead utilities
can be easily verified by the presence of power poles.

Underground utilities are likely present if the photos or Google Street View shows manholes, valve boxes,
utility junction boxes, power transformer boxes, and storm inlets.

4 Google

Utility Box identified in
Google Street View.

Likely, Underground Utility Lines
are located in the vicinity.

Kootenai Nation
Wildlife Refuge.. §

. B View 1, SurFt 2D EI

Corresponding Utility Box and
Underground Utility Lines
found in Survey ORD File.
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Examine Existing Linework for Discrepancies: Ensure that Existing Linework is joined together or

segmented appropriately.

As shown below, the Existing Ditch line errantly passes through the approach area:

m View 1, 3D Design SurvFt

Existing Ditch Line

[~ CLh~| 4 PR LOELR

- 1 | A ¥ ¥ T

i
1
1
1
1

1

1

1

1

J.‘*
-~

extends through Approach

e I

Also, ensure that Existing Linework reflects the correct feature. As an example, the line on the bottom is
depicted and set to the Jersey Barrier level; but this feature is a guardrail in the field.

w View 1, 3D Design SurvFt

[~ G iF RBEE 5T

This line is supposed to be
Guardrail but is errantly
shown a Jersey Barrier

=5

&/ Properties - X
4 ?u Elements (1)
v 34003
General ~
Element Description Line S
Level E_RDW_Jersey_Barrier
Color BylLevel (0)
Line Style BylLevel (E_Concrete Barrie|
Weight BylLevel (1)
Class Primary
Template Existing\300 Roadway Features\|
Transparency 0
Linear Feature v
Feature v
Extended v
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5B - MANIPULATE THE APPEARANCE OF THE TERRAIN MODEL

The visual appearance of the Existing Ground Terrain Model is manipulated by three settings:

Feature Definition: The Feature Definition setting is used to change the overall display style for
the Existing Ground Terrain Model.

Properties Features: When the Existing Ground Terrain Model is selected, individual Features can
be toggled ON/OFF in the Properties @i box. Some examples of Properties Features include
Major/Minor contours, Triangles, Boundary, Flow Arrows, High/Low Points, and Break Lines.

Override Element Template (In Reference File ONLY): When the Terrain Model is referenced
into a different ORD File, an Override Element Template can be specified to change the display
style.

Levels: Each Property Component has a corresponding Level that can be toggled ON/OFF. Also,
the entire Terrain Model and all Property Components can be toggled ON/OFF through the Master
Level. For Existing Terrain Models, the Master Level is "E_TER_EXxisting_Ground_Surface”.

5B.1 Feature Definition Settings for the Existing Ground Terrain Model

The Feature Definition sets the overall display style for Existing Ground Terrain Model. The Feature
Definition setting is shown in the Properties @i box when the Terrain Model is selected.

ul View 1, 3D Design SurvFt E@ @] Properties — X
fag ™ Glig~ i @00 ;\.'lﬁf) t oEESE D"EWEZZ 3. . % ~

- Q Terrain Model: EG Terrain Model

> K2 Calculated Features
> iy Source Features

B Survey Generated

4 »
General v
Co Information v
. Q Edge Method P
Terrain Model U7
- g Calculated Features Display E¥3
Feature Definition
Source Features Display v
Feature ~

»FeatureDeﬂnith Existing_Contours_1'-5'
Feature Name EG Terrain Model

Extended v

Feature Definition:
Existing_Contours_1'-5' |

IMPORTANT: For Existing Ground Terrain Models, ONLY select Feature Definitions from the Existing

folder.

Feature ~
Existing_Contours_1"5' v
Existing Bture Name Tu Design ~

—*—-- Existing

fC‘lder Sy LR Existing_Boundary

----- @& Existing_Contours_0.2'-1'

----- e
- - 1§ & Existing_Contours_2'-10' B

EXIStIng o & Existing_Contours_Color

Feature Deﬁnitions - & Ex?st?ng_Contours_Tr?angIes

----- & Existing_Contours_Triangles_Flo

----- @ Existing_Thematic_Height

----- @ Existing_Thematic_Slope

----- & Existing_Triangles

.88 Fxistina Featiras
< >
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The available Feature Definition settings include:

Existing_Boundary: ONLY the Boundary of the Terrain Model is displayed. All other Property
Components (i.e., contours, triangles, flow arrows) are toggled OFF.

Feature Definition:
w View 1, 3D Design SurvFt - - EI@
o ike| 4 O, .E)ustlng_Bo_undary o

L =3 L

Wy o% L.

Existing_Contours_0.2'-1’: The Boundary and Contours of the Terrain Model are displayed. Instead of

the conventional 1’ minor and 5’ major contour interval, the contours are shown at 0.2’ minor and 1’
major. This Feature Definition is useful for analyzing very flat areas.

2 Feature Definition: =
~ 175+ 1 Existing_Contours_0.2"-1'

{::"D"J 1 Y
QDT i
-8

Terrain Model
Boundary

0.2' Minor Contours

(white)

Existing_Contours_1'-5": This is the most used Feature Definition. The Boundary and Contours of the

Terrain Model are displayed. The contour interval is set to 1’ minor and 5’ major. See the previous page
for a graphic of this Feature Definition style.
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Existing_Contours_2'-10": The Boundary and Contours of the Terrain Model are displayed. Instead of

the conventional 1’ minor and 5" major contour interval, the contours are shown at 2’ minor and 10’
major. For larger maps, this Feature Definition is useful for decluttering contours by increasing the

interval.

=2 Feature Definition: =
=~ ii- 4 Existing_Contours_2'-10’

10' Major Contours
Gre
P (Grey)

@)

-

Terrain Model

Boundary

2" Minor Contours 7
(white)

Existing_Contours_Color: The Boundary and Contours of the Terrain Model are displayed. Traditional

contour intervals are NOT used. Instead, the color for every 1’ contour alternates between purple and

orange.

. _ F_eature Definition: =ror x|
575+ 4 Existing_Contours_Color

AR
| 1 |II |III :I III | I| |||

Terrain Model
Boundary

Every 1' Contour H
alternates between
Purple and Orange.
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Existing_Contours_Triangles: The Boundary, Contours, and Triangles of the Terrain Model are
displayed. The contour interval is set to 1’ minor and 5" major.

Feature Definition:

w View 1, 3D Des|

" .| Existing_Contours_Triangles = [ 5 [

rs 5 —
?ﬁ'ﬂr "“! F"}:;é, > & A ' lm
2 INAME s
AR
: ‘ i »
" X\ i

Terrain Model
Boundary

| Triangles

Existing_Contours_Traingles_FlowArrows: The Boundary, Contours, Triangles, and Flow Arrows are
shown. Each Triangle displays a Flow Arrow, which denotes the sloping direction of the Triangle.

Feature Definition:
; Existing_Contours_Triangles_FlowArrow
& M e Il el earey 3 T | L T T [0 NG 9% @
% N WSS A AN
PR

% 1%@} \ b

Terrain Model
Boundary

Flow Arrows located
at the centroid of
every Triangle
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Existing_Thematic_Height: The Display Style must be set to "Thematic > Height” for this Feature
Definition to display correctly. The Terrain Model is color-graded to depict changes in elevation. The

“Thematic > Height” Display Style provides a legend to analyze elevation based on color. The legend
elevation units are in feet.

Feature Definition:

;ViEWHD,DES‘g"lS“: Existing_Thematic_Height | == &S

- T— - e ]

Filled Hidden Line »

:f:” Height
i 530.8114
[ IMPORTANT: Set the B coeceve
wo{ Display Style to gL
sm{ Thematic > Height. 2161183

SU Active Display G5E.LEST

12 | o Joo I~ (lon w4 w I = s

- 3 13213.1949
Themat »
ematic 1 Aquaplaning 1@9d.z212
Transparent » 2 Aspect Angle 116@.2474
Wireframe 3 Height
Open Display Styles Dialog £ [k
5 Slope

Height Legend
(in feet)

Existing_Thematic_Slope: The Display Style must be set to "Thematic > Slope” for this Feature
Definition to display correctly. The Terrain Model is color-graded to depict changes in slopes. The
“Thematic > Slope” Display Style provides a legend to analyze slope angle based on color. The legend
slope units are in degrees.

Feature Definition:
_ _ Existing_Thematic_Slope
w View 1, 3D Design Survh

G~ O~ |2 BLROCNNGCRES & VS

50 1 Filled Hidden Line » Slope
57 2 Hid PE°RE’ PO’
> 1l IMPORTANT: Set the o520 03
4+ mol Display Style to 270060
n H 36°REae"
s ss{ Thematic > Slope. ppilbud
6 SU Active Display 54°00 6@
: - 63 aaEa"
»
7 Thematic 1 Aquaplaning e
8 Transparent » 2 Aspect Angle a1 pe'Ra"
1 9 Wireframe 3 Height i
0 Open Display Styles Dialog 4 HillShade
5

Siope Slope Legend
' (in degrees)
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Existing_Triangles: Only the Boundary and Triangles of the Terrain Model are displayed.

Feature Definition: _
Existing_Triangles =N EOE %

SESIRD ] Ths K]

.nl.su/rg/ — e A
{ \Wroe i
N A

w View 1,
(e~ &L ~ ’
|
DV
Y /Fh’\
5B.2 Alter Terrain Model Triangles Appearance with Display Styles

When the Triangles of a Terrain Model are shown, the Display Style sets the appearance of the Triangles.

By default, the Display Style is set to Wireframe, which only shows the edges of the Terrain Model
triangles.

Display Style
@ldrop-down

- Top, 3D Design SurvFt l

=
éle~ 2 PRLPCRAN W RES| ST
- N s N

r“l.;;;. 1 Filled Hidden Line

~—Jl 2 Hidden Line -
O = _ Wireframe
S‘ > llustation (Default Display Style)

“ 4 Monochrome

T ematic
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Changing the Display Style to an Illustration style will show the triangles as solid mesh. The edges of

the triangles are shown.

m View 1, 3D Design SurvFt

e L8P

Illustration
L Display Styles = | SO S

= el

v |

Highlight Asphalt Pavt
Highlight Concrete Pavt
Highlight Default Level

Ignore Lighting

e~ OF

5ﬂ 1 Filled Hidden Line »

50 2 Hidden Line

rJl 3 lllustration & il
J,J 4  Monachrome 3 2
1 5 Ssmooth S 3
&) 6 SUActive Display < a4
) 7 Thematic 5[5
J,J § Transparent 3 q 6
@ﬂ 9 Wireframe . 7
C)UJ 0 Open Display Styles Dialog 8

Modeling
Shadows
Sky Sphere

Changing the Display Style to a Smooth style shows the Terrain Model with smoothed over, solid
triangles. To provide an increased sense of realism, the triangle edges are NOT shown.

Smooth

' View 1, 3D Design SurvFt

= G- 4 8 9[0

Filled Hidden Line
Hidden Line
Illustration

Monochrome

Smooth

b . .

tyles

Default

SU Active Display
Thematic

Transparent

‘o |eo |~ |ov L] Juw ra =

Wireframe

=

Open Display Styles Dialog

Modeling
Shadows
Sky Sphere
SkyBox
White Background

lan [wn | W M=

=R e ™%
e fevAS e
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TIP: When using a Smooth Display Style, toggle ON/OFF the Default Lighting option to change the
shadow/lighting effects on the Terrain Model. The Default Lighting option is found under the Adjust
View Brightness drop-down.

Also, adjust the Brightness Slider, to lighten or dim the Terrain Model.

Adjust View Brightness

14 drop-down Default Lighting
s b o toggled ON
(&~ O YT “‘“L——L—Ijzﬁﬁ(%égi
. F -\:_..;__-h——-
S |
S

TIP: Adjust the
Brightness Slider
to lighten or dim the

Terrain Model

: Default Lighting
m View 1, 3D Design Su togg|ed OFF
o

| CNEYg & SN | wvﬁu—L;ﬂéﬁﬁﬁciQi

%
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5B.3 Properties Features

In the Properties @i box, individual Property Features can be toggled ON and OFF.

©/] Properties — *
‘ ‘
EXpa nd the 4 Q Terrain Model: EG Terrain Model
Calculated Features =« & Calculated Features
drop-down Sy Flow Arrows
“* High Points

~ Low Points
b Spots
m Triangles

4 = Contours

v = Major Contours

Expand the v = Minor Contours Property
Source Features [y« 3 Source Features Features
drop-down v [ Boundary
%\ Breaklines
Feature Spots
CHECKED (] Holes
Property Features & Imported Contours
are displayed (@] Islands
(5] voids .
4 4
General v |~
Information v
Edae Method v v

Calculated Features: Calculated Features are automatically generated by the Terrain Model. For
example, Contours are calculated through interpolation based on the Break Lines and Ground Points
elevations used to create the Terrain Model.

Source Features: Source Features are elements used to create and form the Terrain Model. For
example, checking ON the Breaklines box will display all Break Lines used triangulate the Terrain Model.

NOTE: The display of the Major and Minor Contours may be toggled ON/OFF with the Property
Features checkboxes. However, the display of Contour Labels is controlled by the
“E_GEO_Contour_Index_Labels” Level.

TIP: When the Terrain Model is referenced into a different ORD File, the Property Component boxes are
greyed out and locked. To unlock and toggle ON/OFF Property Component boxes from a Reference File:
change the Override Symbology setting to Yes.

NOTE: Changing the Property Component configuration from a Reference File does NOT affect the
Property Component configuration in the Survey ORD File or other Reference Files. The overrides are
ONLY shown in the active Reference File.
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IMPORTANT: The Override Symbology setting is ONLY displayed when the Terrain Model is
referenced into another ORD File.

@1] Properties — X @] Properties — X
Z z -
4 75 Elements (1) 4 7, Elements (1)
“ Q Terrain Model: EG Terrain Model 4 Q Terrain Model: EG Terrain Model
4 Iz Calculated Features 4 Xz Calculated Features
\ Flow Arrows \ Flow Arrows
“* High Points “* High Points
~ Low Points ~ Low Points
1 spots ] spots
[] Triangles 3 [:] Triangles
P = Contours b = Contours
4 3 Source Features 4 P Source Features
/ 7] Boundary v [7] Boundary
% Breaklines \ Breaklines
225 Feature Spots - o2 Feature Spots
Holes Holes
&-J' Imported Contours s—i Imported Contours
(3] Islands [2] Islands
(4] Voids (5] voids
4 »
4 4
~ . General Ev3 |
o v .
- Set Override Symbolo
If Override Symbology - MiEmETE y gy
is set to No, then the Edge Method to Yes to UNLOCK
ge etno
! v the Property Features.
Property Features are LOCKED. Calculated Features Display <
y v
5 Source Features Display v
Source Features Display v
Reference ~
Reference ~
Override Template (None)
No v Override Symbology  Yes
Feature v Feature v
Extended v Extended
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5B.4 Override Element Template (References ONLY)

If the Override Symbology property is set to Yes (see the previous page), then the Element Template
style for the Terrain Model can be modified.

NOTE: The Override Symbology and Override Template settings are ONLY shown when a Terrain
Model is referenced into a different ORD File.

The available Element Templates styles match the “Existing” Feature Definitions in both name and
function. Changing the Element Template will change the appearance of the Terrain Model.

BEST PRACTICE: ONLY change the Element Template if the desire is to show the Contour interval
different for a particular Reference ORD File. For displaying Triangles, Flow Arrows, or High/Low Points,
CHECK the appropriate Properties Features boxes. See 5B.3 Properties Features.

Within the Override Template drop-down, Existing Element Template Styles are found under:

Existing - Terrain Display.

(L 70|

BEeey ]
s Q Active Terrain Model: Existing Ground Terrain Model
4 4

General

Information

Edge Method

Calculated Features Display

Source Features Display

> (€| €| ¢C| €| <

Reference

Override Template

. Override Template (None) ™
setti ng Override Symbology - (None) ~
--Linear
Feature --Modeling
Extended [#-Annotation

--Catchments

|E|--Existing !
- urvey Control

[+- 200 Culture
[#- 300 Roadway Features —

+- 400 Topo Features
IB--Terrain Display I
- Existing_Boundary

- Existing_Building
- Existing_Contours_0.2'-1'
-- Existing_Contours_1'-5'

- Existing_Dirt . .

- Existing_Gravel Existing Ground

- Existing_Ground H

- Existing_Pavement] Terraln MOde'

- Existing_Pavement2 Element Templates

- Existing_Sidewalk

- Existing_Thematic_Height
- Existing_Thematic_Slope
-- Existing_Topsoil
--Existing_Triangles

< >

WARNING: Do NOT use Element Templates that correspond with materials (i.e., Existing_Building,
Existing_Dirt, Existing_Gravel, etc...)
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5B.5 Levels for the Existing Ground Terrain Model
The Existing Ground Terrain Model has a Master Level and a set of Component Sub-Levels.

Master Level: The Master Level must be toggled ON to display any graphical component of the Existing
Ground Terrain Model. Toggling OFF the Master Level turns off ALL Existing Ground Terrain Model
graphics and components.

The Master Level for the Existing Ground Terrain Model is: “"E_TER_Existing_Ground_Surface”.

Component Sub-Levels: Properties Features (i.e., Triangles, Flow Arrows, Major/Minor Contours) all
have a corresponding Levels.

4

Component Sub-Levels all begin with the prefix: “E_GEO_...".

TIP: Major Contour Labels can be toggled ON/OFF with the “E_GEO_Index_Contours_Labels” Level.

= Level Display - View 1 - X @1 Properties - X
\é ?(none) v [lovels = M - Fl Q Terrain Model: EG Terrain Model
4 B2 Calculated Features
glenn_hwy_sf.dgn Ny Flow Arrows
“* High Points
~ Low Points

E UT Misc Power £ Spots
E UT Light Pole -
Master Level P ——— (] Tringles
.. _TER_Existing_Ground_Surface
= Cont
E_TER_Existing_Ground_Surface —— 4 &= Contours
E_SUR_Temporary_Control ¥ = Major Contours Pro ert
R Af-o. « = Minor Contours p y
4 ™ Source Features Feat ures
. v [7] Boundary
E_GEO Overhang_Points % Breaklines
E_GEO_Low Points -
222 Feature Spots

E_GEO_Island o
E_GEO _Intermediate_Contours_Labels Holes
E_GEO Intermediate_Contours ¥= Imported Contours
E_GEO_Index_Contours_Labels @ Islands
E_GEO_Index_Contours @ Voids .
E_GEO_Imported_Contours . 5
E_GEO_Hole

Component Sub-Levels e General AL

Prefix: E_GEO_.... E_GEO_Ground Points o ca—— "
E_GEO_Flow_Arrows
Edge Method v ¥

E_GEO_DTM_Triangles
E_GEO_DTM Triangle Vertices
E_GEO_Breakline_Points
E_GEO_Breakline
E_GEO Break Line
E_GEO Boundary

| E_GEO_Boulder_Points

For example, the display of the Boundary element can be toggled OFF with the "E_GEO_Boundary” Level.

IMPORTANT: For the Boundary element to display, the following conditions must be met:
e The Property Feature box for the Boundary must be CHECKED.
e The Master Level ("E_TER_Existing_Ground_Surface”) must be toggled ON.
e The Component Sub-Level for the Boundary ("E_GEO_Boundary”) must be toggled ON.
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5B.6 Contour Labels

By default, Major Contour Labels are automatically generated by the Terrain Model. Automatically
generated Contour Labels are placed 100 feet apart, as measured along the length of the Contour.

Automatically generated Contour Labels change position as the View window is panned and rotated.

Automatically Generated
Contour Labels

TIP: Contour Labels can be created and placed at a fixed location with the Label Terrain Contours tool.
See 5B.7 Label Terrain Contours tool.

The default spacing for automatically generated Contour Labels is set and modified through the Element
Template for the Terrain Model. The TextInterval setting controls the Contour Label spacing.
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To access the Element Template and TextInterval setting:

In the Ribbon, locate the Attributes group. Expand the Element Template drop-down and

select Manage...

@

[OpenRoads Modeling -» Home - Attributes]

The Attributes group can be found in the following location:

o Expand the drop-down that corresponds with the active ORD File.

Element Templates for Existing Terrain Models are found under: [Existing -> Terrain Display].
Select the Element Template that corresponds with the currently set Feature Definition. In this
case, Existing_Contours_1'-5' is selected.

Locate the TextInterval setting under:

o [CalculatedFeatureSettings > Contours - MajorCoutours - TextInterval]

Change the Contour Label spacing to the desired value.

Attributes

EJ OpenRoads Modeling ’ = k L
» rou
Home Terrain Geomet g p rs Model Detailing Drawing
- Element Template
None il | Default . :J Element Templates Manager
E Show ¥ _ Ex
— o - Eile  Utilities
Templates &[T AVvIX Properties
. =& glenn_hwy_sfdgn General Settings
@ None ExER=TT

Element Template
drop-down.

Select Manage...

> Communications
4 Conflicts

Cross Point Features

g Electrical
> Gas
#. Manage..

|E| Terrain Diselazl

& Existing_Triangles

100 Survey Control
400 Topo Features

500 Hydraulic Features

700 Vegetation, Geotech, Expe

£
Select the Ele

Terrain Model

Feature Definition

ment Template
that corresponds with the

CalculatedFeaturesDisplay

|CalculatedFeatureSettings|

~ Contours

MaxSlopeCption
MaxSlopeValue
ContourLabelPrecision
SmoothingFactor
Smoothing
Majorlnterval
Minorinterval
MinorContours

Color

LineStyle

--B DU_Features_Annotations_Elem Ten|
-8 Features_Setings_Annotations_Leve

TextInterval
setting

Weight
Display Text
TextInterval
Depression
Level
Transparency
Text Level
TextStyle

E

\Vertices

LowPaoints
HighPoints

SourceFeaturesDisplay

SourceFeatureSettings

None
0.0000

10

Vertex
5.0000"
1.0000'

[E= BylLevel

= BylLevel

= BylLevel
Yes

100.0000° | T

E_GEO_Index_Contours

0
E_GEO_Index_Contours_|
006_Verdana_CC
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5B.7 Label Terrain Contours tool

As discussed in 5B.6 Contour Labels, a Terrain Model will automatically produce contour labels that are
spaced at a fixed interval distance. The Label Terrain Contours tool is used to manually place contour

labels at any location on the Terrain Model.

The Label Terrain Contours tool is found in the following Ribbon location:

[Drawing > Annotate - Terrain Model]

FLH_Me

4000

EJ Drawing v N = III !-. - v f = * Q o N £ *‘ﬂﬂ [+ =
Home View Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Content Mesh Collaborate
B ,“lf ABC — |.-| = | | |m| =] ==
Az 7] = -

A AT At A |7 W %.-0 nmr Label Terrain Contours

Place Edit Change Text A Place Place Dimension " - Place o

Text Text Attributes ~—~ ¥ N bel Element O me il Table "o 7 |Terrain Contours| ™ 7

Text Dimensioning M= | Tables Detalling ™ Ta Patterns Terrain Model

Press the s button to open
the Text Style Editor.

IMPORTANT: Before using this tool, a custom Text Style and Dimension Style must be created. The

FLH WorkSpace does NOT contain Text/Dimension Styles that are appropriate for contour labels.

The graphic below shows the appropriate settings for the contour label Text Style. To create the contour
label Text Style, the “"006_Verdana_CC"” style must be copied and a Background Mask must be applied to

the copied style.

Right-Click on the
"006_Verdana_CC"
and select Copy

S22 006_Verdana_BolCC
§2x 006 _Verdana_CC

Activate g2 007 _Verdana_Bold_CC
¢/ 007 Verdana CC

‘f 007 _Verdana_ltalics_C
007 _Verdana_ltalics_L1
gt 007_Verdana_LC

gt 007 _Verdana_RC
Delete 22 008_Script_ltalics_LB
o 522 008_Verdana_Bald_CC
gt 008 _Verdana_CC

K&t 008_Verdana_ltalics_C
S22 010_Verdana_Bold_CC
£ 010_Verdana_Bold_lta
522 010_Verdana_ltalics_L1
S22 012 _Verdana_Bold_CC
S22 015_Verdana_Bold_CC
£ 020_Serif_CC

522020 Verdana_Bold_CC

Save
Cop)gh
Rena l’ﬁe

Remap Elements...

Reset

Update From Library

Double-Click on the
Copied Style to activate it

A recsye-conon 0| T@xt Style Editor B B
Stle View Select the
E- .- ED By 22 3 % Background tab

General Spacing Under/Overline = Background = Advanced

[+] Backgroundd\l CHECK the Background box ]

Fill Color: (I

Set the Fill Color to BG

B;;iif’;”d;ffe“ Set the Offset X to 0.1
oyl 030 Set the Offset Y to -0.3
or, |l BGM_ Set the Color to BG

Style:
Weight:

Right-Click on the Style
and Rename it to
"Contour Text"

TIP: The BG color
mimics the current
Background Color
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The graphic below shows the appropriate settings for the contour label Dimension Style. To create the
contour label Dimension Style, the “Feet” style must be copied.

EJ Drawing v | M8 T (=} |!" By o« ; = k q, = [ b
Home View Annotate Attach Analyze Curves Constrainty tilities Drawing Aids Content Mesh Collaborate FLH_Me
ABC e g
A B A‘; Voo ARz 7] T Press thra button to open AN
At L5, i i i
Place Edit Change Text Place Place Dimension the Dimension Style Editor. Label -
Text Text Attributes -~ ¥ | Note Label Element Callout © " of = Active Cell # Area = Terrain Contours| 0 7
Text T MNotes e Tables Detailing = Cells F] Patterns Terrain Model

Dimension Style Editor

_I'_l Dimension Styles - Contour

Stule View

Right-Click on the
"Feet" style and select 2

Copy

S Area
% Dot

& Feet @/
R Feet-|

K&t Limits/Section
fe2 Meters

& No-Terminator

Activate

Rename

Remap Elements...

Delete
Reset

Update From Library

E f\-Elect the Text tab

ometry Units Text Symbology Advanced
le Notes
Text Style:f = Contour Text SEIECt the Text Style
[] Font: |ty 007 Verdana.Italics.CC created on the previous page
- |52 007 Verdana ltalics_LT -
I:‘ Height: = lext Frame: | None 7
007 _Verdana_LC
[] WISt | 007 Verdana_RC Frame Scale: | 0,000000
I:‘ Underline: |¢ = Contour Text I} v In-line Leader. = 1.500000
Format Left Margin: | 0.750000
Orientation: ' Aligned & = = 0
= 2 g Set the Orientation
Locations | b Inline s to Inline .
Justification: Above TTOTTECTTTE T P TTEC I TTCTTE T v
Text Frame: OQutside Edit About: | Top hd
- Top Left
ft Margin

Double-Click on the
Copied Style to activate it

Right-Click on the Style
and Rename it to
"Contour"

Enable:
Type:
Alignment:

Scale:

0.500000

COn
Diagonal
Center

0.700000

A Xxx Yyy
Xxxxx Yyyyy
Xx Yy

B omensonses- comowr | DiMension Style Editor - X
Style  View
j_j PT -
Dimension Styles ometry Units  Text Symbology Advanced Sele':t the Unlts tab I
Style (none)
imary Units Secondary Units
T Area Use Working Units D Show Secondary Units
Label Format: | MU label i Label Format: [MU label v
& Dot Master Units: |US Survey Feet Master Units: Meters - m
R Feet . =
ub Units: m
2 Eagiinch Change the Accuracy to "0"
= /Section Accuracy: | 0 M
= Prefi. | P O
| Push the Save | I o
Suffix =
button 012
D . = . R
TPrefix: 0123 Lower Prefix:
Upper Suffix: 0.1234 Lower Suffix:
0.12345 Leading Zero
0.123456 Trailing Zeros
0.1234567
Alternate Label: - Alternate Label: Settings -
0.12345678
Scale Angle Format
—— e [lBeerengescale, oeem Uit | Anglsd P p

5-35



After creating the contour label Text and Dimension Styles, the Label Terrain Contour tool can be used.
In step 5, select the contour label style created on the previous page.

EJ Drawing * (8~ HE & « - ) = - E @& 5 -
Home View Annotate Attach Analyze Curves Constraints ties Drawing Aids Content Mesh Collaborate FLH_Me
B A% % — = R &
A Ar At v ARX | t | S |*I" Select the 7%
A A — vy LlTa H
Place Edit Change Text , e Place Dimension = = Place Label Terrain Contours [ Label
Text Text Attributes ~~ 7 e Label Element ARSI Table tOOI . Terrain Contours M
Text I - Iming B | Tables Terrain M el
Left-Click on the
B View 1, Design SurvFt Terrain Model E\@

[~ G~ & B RO I = = e e

J’" Label Terrain Contours - X
Set the_ Annotation MOde - Terrain Model: Existing Ground Hybrid
to Ma]or Contours Only Annotation mode | Major Cantours Only e

it | Up slope v

Dimension Style: |'_'| Contour A 7 j_y
Text Alignment || \

See NOTE* below

Set the Dimension Style to
the Contour Style created
on the previous page

Left-Click in two Point Locations to
create a Temporary Label Line.

Major Contours that intersect the
Temporary Label Line will be labeled.

NOTE*: There are two Text Alignment (step 4) settings: “Up Slope” and “Follow Line”. This setting
affects the orientation of the contour labels. The User may need to experiment with both settings to show
the label right-side up. In the graphic above, the Text Alignment is set to “"Up Slope” and both labels are
shown correctly. In the graphic below, the Text Alignment is set to “Follow Line” and the top label is

shown upside-down.

| — | ]

B View 1, Design SurvFt
m-aw- 4 LS E NOTE*: This contour label is
S — flipped upside down when the

Follow Line setting is used

. () J”‘ Label Terrain Contours - X
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5B.8 Edit Model tool

The Edit Model tool is used to modify the triangulation of a Terrain Model. This tool can delete a triangle
vertex, delete triangle edges, swap triangle edges to reconfigure triangulation, insert an interpolated
triangle vertex, and move a triangle vertex.

WARNING: Editing the triangulation of the Existing Ground Terrain Model should ONLY be done by the
project surveyor. If faulty or unappropriated triangulation is found, contact the project surveyor for
revision.

The Edit Model tool is NOT compatible with Terrain Models that are ruled to graphical elements. If a
Terrain Model contains graphical element rules, then the error message “Not an editable Terrain” is shown
when the Edit Model tool is used.

EJ OpenRoads Modeling v Ve ki B e @ = k Q 0= Far @ T ¥
Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate Utilitii
Q * 3| FromFile ) )’[Q\? @ ‘;i\:; A3 Add Feature ,‘t_?
. 22| From Graphical Filter Adfc;.;[!i_cjma e Removegle SxModel
SE;FeTt?SE {1~ | 4 From Elements vetnods -| Edit Model f€ feature Type 43 Boundary Options ~ Transform
Primary Selection Create tOOl Edit

u View 1 - Top, 3D Design SurvFt E@
(- Gk~ 2 AL PN GHOBEE HVXE

WARNING: If the "Not an editable Terrain"
message is shown, then the Edit Model tool

—

‘f’i‘

I

Rules dynamically link a Terrain Model to the graphical elements that were used to create it. If a graphical
element is manipulated, then the Terrain Model will automatically update due to the rule relationship.

It's possible to remove all graphical element rules for a Terrain Model, but the Terrain Model becomes
mostly static. The ONLY method for editing a Terrain Model after removing rules is the Edit Model tool.

Existing Ground Terrain Models made in ORD are created with a graphical filter. The graphical filter
selects the appropriate element types (i.e., existing edge of road and shoulder) to form the Terrain Model.
The Terrain Model is ruled to the elements selected by the graphical filter. The ONLY way to remove rules
is to export the Terrain Model as a .tin or .xml file, delete the Terrain Model, and then import the .tin or
.xml file to create a new Terrain Model. The new Terrain Model will NOT contain rules and is compatible
with the Edit Model tool. The new Terrain Model will NOT be linked (ruled) to the survey
breaklines and points, which can be a problem if edits are made to the Terrain Model in the future.
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5C - IMPORT LIDAR DATA INTO ORD

This section demonstrates several processes for importing LiDAR data into ORD as a Terrain Model. LiDAR
data is generally used for conceptual design or to fill a gap in an Existing Ground Terrain Model.

The LiDAR import procedures shown in this section will be exclusively done by Survey and
Mapping staff, with very few exceptions.

WARNING: The quality and accuracy of LiDAR depends on the available datasets available for the project
location. Some project locations may NOT have adequate LiDAR datasets. The accuracy of LiDAR data is
presented when downloading/acquiring the data. Assessing the accuracy of LiDAR data is discussed in
each subsequent workflow.

WARNING: For engineering design, LiDAR data should always be considered an approximation.
Commonly, there will be discrepancies between LiDAR data and ground surveyed elevations. The
elevation discrepancies may be minor or severe depending on the accuracy of the LiDAR data source.

In this section, two methods for acquiring LIiDAR data are discussed:

METHOD 1 - Topo Import tool: The Topo Import tool directly imports LiDAR data from an ESRI base
map and automatically creates a Terrain Model. This is the easiest and most stream-lined method for
acquiring LiDAR data. This tool is demonstrated in 5C.2.a Topo Import tool. NOTE: The Topo Import tool
requires an ESRI subscription and login.

ﬂ OpenRoads Modeling v 8~ H"_I fo & ~ ; =l k‘ =

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate Utiliti

= * @ @ From File gnn @ ﬁ% 43 Add Features S Edit Model R}

LI B B9l From Graphical Fier v\ o ot [ iopa | | Actve R Re™ g g
| g

@q SefeTt?Qn {1 = Ay From Elements Methods Import » v j TO[JO Im [J'OI't t00|

=

m

Primary Selection Create §%  Esri Terrain Edit

METHOD 2 - Acquire LiDAR data from an External Website: This process involves downloading
LiDAR data from the National Oceanic and Atmospheric Administration (NOAA) website or the US
Geological Survey (USGS) website.

NOAA (National Oceanic and Atmospheric Administration) — Data Access Viewer: In
general, the elevation data found on the NOAA website is of high-quality, refined, and easy to
import into ORD. NOAA data coverage is plentiful near coastal regions, but sparse in the middle
regions of the country. https://coast.noaa.gov/dataviewer/#/lidar/search/

USGS (The U.S. Geological Survey) — The National Map: The USGS website has larger data
coverage span than NOAA. However, some of the elevation data found in the USGS National Map
is of poor quality/resolution and may NOT be appropriate for engineering applications.
https://apps.nationalmap.gov/viewer/

The NOAA and USGS websites are specifically prescribed because these websites will automatically
process the LiDAR data. These websites project the LiDAR data to the desired Coordinate System. Also,
the data is clipped to an area set by the User.

NOTE: Many Federal, State, and Local agencies provide LiDAR data. However, the data is typically in
bulk format.

Bulk LiDAR data is typically NOT assigned to the same Coordinate System or units (i.e., meters) used in
the Survey ORD File. Itis NOT possible to convert LiDAR data to the desired Coordinate System and units
using the ORD software. Specialized software is required for the conversion.
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Also, bulk LiDAR data typically covers a large area. It is possible to clip LiDAR data in ORD. However,
bulk LiDAR data sets will likely crash the ORD software due to the large file size. Bulk LiDAR data sets

may have to be clipped down to the appropriate area using specialized software. Contact survey staff to
address this issue if it arises.
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5C.1 Acquire LiDAR Data with the Topo Import tool

This tool automatically acquires elevation data from an ESRI base map* to create a Terrain Model. The
resulting, imported Terrain Model can be merged with the Existing Ground Terrain Model to fill in gaps.

NOTE: The Topo Import tool requires an ESRI subscription and login.

E’ OpenRoads Modeling + hE~ thﬂ B::: *- - ’ Igl k =

Home Terrain Geometry Site Corriders Model Detailing Drawing Production Drawing Annotate Utiliti
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@ SEFETESH i1~ 4 From Elements Metheds ~ | Import » * 2/ Ch TDPD Im pDrt t‘DDl o
Primary Selection Create {5 Esri Terrain Edit

NOTE*: This tool is powered by the ESRI World Elevation map. The source and accuracy of the imported
Terrain Model depends on the selected area. Before using this tool, the ESRI World Elevation map can be
accessed through the following website:

https://www.arcgis.com/apps/mapviewer/index.html?layers=3af669838f594b378f90c10f98e46a7f

In the web map, locate the project area and click at any point to reveal the Map Source Provider and
Accuracy of the Elevation Data (Pixel Size):

[ @ untitied map x |4+ - o X
& &) [ % httpsy//www.arcgis.com/apps/mapviewer/index htmiZlayers=3a... A} 6 T Noet syncing :
= Untitled map SignIn

= | 2688t

=
I

Map Sou

. Provider
[Accuracy of th

| Elevation Data
(Pixel Size)

W

{23
7

Product Name: NRC5_DTM1m
Vertical Datum: NAVDSS
Source: NRCS USDA

v

@ Zoom to 4 10f13

Snow 8
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Yoe L A
nc METUNASA USGS Bureay of | and Managemanr EPA NPS  Powered

WARNING: Green Shaded _ -
areas correspond with a e 7 e B
Pixel Size of 10.31 meters e b e
and should NOT be used. \ ‘ , Peradise |
1 ” alley T

.E" ASA NGA L.-QG";,E'W HERE Garmin &;.—;','.. zegTachnolg

=3
n

The Pixel Size corresponds with the accuracy of the elevation data in the area.

IMPORTANT: 1In general, elevation data with a Pixel Size of 3.44 meters or less is acceptable for
engineering applications. The smaller the Pixel Size, the more accurate the elevation data will be. A Pixel
Size of 1.00 meters is considered high quality elevation data.

The most common Pixel Sizes available in the ESRI World Elevation map include 1.00 (shown in red
shading), 3.00 (orange shading), 3.44 (orange shading), and 10.31 meters (green shading).

WARNING: Green shaded areas (10.31 meters Pixel Size) correspond with 1/3 arc-second maps and are
NOT accurate enough for engineering applications.
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Topo Import tool — Workflow:

The Topo Import tool should be operated from an ORD File created with a 3D Seed File. ORD Files created
with a 3D Seed ONLY contain a 3D Design Model W, They will NOT contain a 2D Design Model Q.

To create a New ORD File with a 3D Seed File, see 3B = Create a New ORD File. In step 5 of that
workflow, select a 3D Seed File instead of a 2D Seed File.

IMPORTANT: A Coordinate System must be set in the current ORD File for the Topo Import tool to
function. See 3D.1 Set the Coordinate System.

Open the copied version of the Survey ORD File (see BEST PRACTICE below).
OR
Create a new ORD File using a 3D seed File. Set the Coordinate System for the new ORD File.

BEST PRACTICE: If the need is to fill in a Gap in the Existing Ground Terrain Model, then create a copy
of the Survey ORD File and use the Topo Import tool within the copied ORD File. If the results are
acceptable after merging the two Terrain Models, then replace the Survey ORD File with the copied File.

Create a Closed Shape Element that represents the desired area for the Topo Import tool. Use
the Place Block or Place Shape tool to create the Closed Shape.

TIP: Before creating the shape element, set the View Rotation to Top View. This ensures that
the shape is drawn from the top-down (plan) perspective.

o TIP: Before creating the shape element, turn OFF the AccuSnap function. This ensures that the
shape does NOT snap to a contour or other survey linework.

TIP: Ensure the Shape overlaps with the Existing Ground Terrain Model. Overlap is needed for
merging the Topo Import Terrain Model with the Existing Ground Terrain Model. Also, the
overlapping areas can be used to compare the accuracy of the Imported Terrain Model with the
Existing Ground Terrain Model.

a OpenRoads Modeling + (8- H"._' fo & ~ * = k = id-a21
m Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate Utilities Collaborate
Bl ~ @ i e v v 4+ v
@& None || Default || = — LB 2 A / j O B ---IEI !
B2 o O~ a - £33 O
— =] ‘=3 = Arc " =
10 “I[= 0 - =0 D v . Place  Place
= = = S B-<- )+ SmartLine [ PlaceBlock

Selection Placemer

Place Shape

Shape: This area will be
filled with Elevation Data
from the Topo Import tool.

L&
©»  Place Orthogenal Shape

Place Regular Polygon

Use the Place Block
tool to create a Shape

TIP: Toggle OFF
AccuSnaps before
creating the Shape.

O @ X~
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From the Ribbon, select the Topo Import tool:
[OpenRoads Modeling - Terrain - Create - Topo Import].

E’J OpenRoads Modeling TN Hl‘_l o & ~ f =l k s
Home Terrain Geometry Site Cornidors Maedel Detailing Drawin

a * 5 @ From File % @ % &y Add Fe
E T 53| From Graphical Filter = = A £ Remov

El t .. Additional Topo Active
=] SEFETt?QH il .Q From Elements Methods = Import = v 5

cticn Drawing Annotate Liiliti

Select the
Topo Import tool

Primary Selection Create =

E=ri Terrain

After the Topo Import tool is executed, the ESRI Login window will be shown. Enter your ESRI
Login credentials.

NOTE: The ESRI Login window will NOT instantaneously pop-up. It may take 30-60 seconds to
load.

o WARNING: The ESRI Login Window may need to be exited out of and reattempted muiltiple
times before the Username and Password Login is shown.

If the ESRI Login window appears blank or does NOT load, then exit out of the Topo Import tool
and try again. If the ESRI Login window does NOT load after a few reattempts, then close the
ORD software, re-open it, and retry the Topo Import tool.

Login x
Sign in with esri
Enter your ESRI ArcGIS login
Username and Password PRT—
u View 1- Top, Default B Password
m-éliiv| 4 @000
: (] Keep me signed ir

Sign In

isername? or Forgot password?

Your ArcGIS organization's URL

@) 0 G (<]
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o Prompt: Locate Element for area of Interest — Select the Shape element created in step 0
In the Dialogue Box, set the Offset value to 0.0000 and LOCK it.

o NOTE: If an Offset value is greater than 0 is used, then the imported Terrain Model will extend
past the selected Shape element.

In the Dialogue Box, CHECK the Clip box. If the selected Shape element is non-rectangular,
E then the imported Terrain Model is clipped around the boundary of the Shape.

IMPORTANT: The Clip box must to be CHECKED to reveal the elevation source information that
is used to create the imported Terrain Model. ALWAYS keep this box CHECKED.

In the Dialogue Box, set the Resolution if desired. If the Resolution is INCREASED, then the
Estimated Point Count will DECREASE.

BEST PRACTICE: Keep this box UNCHECKED and a default Resolution is calculated when the
o Shape element is selected.

TIP: In general, the default Resolution should ONLY be changed for quality maps (3.44m Pixel
Size accuracy or less). Increasing the Resolution will smooth contours because fewer Points will
contribute to the Terrain Model.

In the Dialogue Box, assign the imported Terrain Model an appropriate Feature Definition and
Name.

©

Prompt: Estimated Point Count = X — The Estimated Point Count corresponds with the
Resolution and accuracy of the elevation source data. The Estimated Point Count signifies the
o amount of data points that will be used to create the imported Terrain Model.

Left-Click anywhere in the View window to advance to the next prompt and reveal the Source
Information

W View 1- Top, Default EI@ |

-84 PPRALAD HSEED

O /& Topolmpert  — *

- Parameters ~
Offset (0.0000
17.2028

Clip

[] Resolution

Feature -

Feature Definition Exdsting_Contours_1-5| »
LiDAR Temair|

MName

Locate Element

IMPORTANT: The Clip box
must be CHECKED to reveal
the Elevation Source
Information
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After step o, the source provider and accuracy of the elevation data is shown in the Floating Dialogue
Box.

WARNING: If the Clip box is UNCHECKED, then the source information is NOT shown.

Hold down the Shift key and hover the mouse cursor over the Shape to reveal the Source and
Accuracy of the Elevation Data.

ul View 1 - Top, Default EI@
E-&%- 4 PLAOMOAD HISEEE ST XE:
Hold down the Shift key and .y
hove over the Shape to reveal —
the Source and Accuracy of s
the Elevation Data ot
Estimated Point Count = 5344 = :
NRCS_DTMim = R
OR_Colu Riv <
NRCS US l
Percentage o _.__;
Source and Accuracy
Information
Estimated Point Count = 6344
MRCS DTM1m -
DH C:IL"_bl;Hll_l:r URE0E E.r-.-l Iy E- Source PI‘OVIder and Map
NRCSUSDA ____— used
Percentage 100.0% Accuracy - 1-256
t/_ Accuracy of the
Percentage of the Source Map

Source Map that
covers the Shape area.

Source Provider and Map: This information designates the providing agency and map used for the
elevation data.

Percentage: This value represents the amount of the Shape area within the Source Map. If this value is
less than 100%, then portions of the Shape area will NOT be included in the imported Terrain Model.
Ideally, this value should be 100.0%

Accuracy: The first value shown represents the Pixel Size (in meter units) for the Source Map. In the
example above, the Pixel Size is 1.00 meters. Pixel Size is discussed at the beginning of this section.
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BEST PRACTICE: Examine overlapping areas between the imported Terrain Model and the Existing
Ground Terrain Model. Assess the contour alignment between the two Terrain Models. Pay close attention
to the contour alignment in critical areas, such as the roadway.

If the contours generally agree, then proceed to merge the imported Terrain Model into the Existing
Ground Terrain Model. See 5C.3 Combine Imported Terrain Model with Existing Ground Terrain Model.

Compare the Imported Terrain Model
and Existing Ground Terrain Model in

— Overlapping Areas. =
w \ETTOpT eI e ;lﬁ

Imported Terrain Model
(Grey Contours)

Existing Ground
Terrain Model
(Orange Contours)
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5C.2 Acquire and Process LIDAR Data from NOAA or USGS

Survey will acquire and incorporate LIiDAR data into the Terrain Model when available. Necessary datum
conversions will be performed by Survey staff.

5C.2.a LiDAR File Type Formats

Generally, LiDAR data is provided in either Point Cloud or DEM (Digital Elevation Model) file type
format.

Point Clouds: Point Cloud data comes in “.las” or “.laz" file types. The .laz file type is simply a
compressed .las. The .las file type is too bulky for quick transfer/download, so the provider compresses
the .las file into a .laz file. However, both “.las” and “.laz” file types can be imported into ORD.

Compared to DEMs, Point Clouds require additionally processing in the ORD software. In the ORD
Software, the Point Cloud must be processed to filter out points that correspond with non-ground features
(i.e., vegetation, buildings, water surface).

DEM (Digital Elevation Model): A DEM is a raster image. DEMs originate from Point Cloud data.
Point Clouds are processed into a DEM raster image to significantly reduce the file size. DEMs are the

final, processed product of a Point Cloud. The file types for DEMs are “.dem” or “.tif” (commonly referred
to as a GeoTIFF).

DEMS are considered equally accurate to Point Clouds.

DEM files do NOT require processing in the ORD software. DEMs can be directly imported into ORD as a
Terrain Model.

NOTE: The USGS provides both Point Cloud and DEM data. However, the USGS website does NOT
provide a service for projecting DEM files into the project Coordinate System or clipping the DEM.
Point Cloud data should be acquired from the USGS website because DEMs acquired will be
unprocessed.

5-46



5C.2.b Import LiDAR data from NOAA

The National Oceanic and Atmospheric Association (NOAA) provides elevation data in Point Cloud (.las or
.laz) and DEM format (.tiff or .dem) formats. Most LiDAR data provided by NOAA is high quality.
However, the nation-wide coverage is focused primarily in coastal areas.

Open the NOAA Data Access Viewer through the weblink below:

0 https.//coast.noaa.gov/dataviewer/#/lidar/search/

Elevation data is available in areas with orange shading.

NOAA: Data Access Viewer

0 & NOAA: Data Access Viewe = O X

C M () https://coast.noaa.gov/dataviewer/#/lidar... A (g 3=

@ DIGITAL COAST: DATA ACCESS VIEWER ~ IMAGERY  LAND COVER  ELEVATION

Q  search By Ac % i HELP SHARE _‘

Areas with
Orange Shading
contain elevation data.

o %

Streets Satellite 500 mi

MEXICO

TIP: If the elevation data is NOT available for the desired area through NOAA, then try the Topo Import
tool or acquiring LiDAR data from the USGS website. See 5C.1 Acquire LiDAR Data with the Topo Import
tool or 5C.2.c Import LiDAR data from the USGS.
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Locate and zoom-in on the desired area for elevation data acquisition.

4k 4

Press the Draw button to create a rectangular shape. Left-Click and hold to draw the rectangle.
The elevation data will be clipped to this area.

O & NOAA Data Access Viewer x = = (] X
& (G| (] httpsi//coastnoaa.gov/dataviewer/#/lidar/search/ AN g v= Sign in :
@ DIGITAL Draw tool h ACCESS VIEWER IMAGERY  LAND COVER  ELEVATION
Q  Search By Addr HELP =

Draw a rectangle to &

delineate the area :

10
Streets satellite | 500 ft il:i P

-116.3343,

-116.3,48.7,-116.3,48.7

After the rectangle is drawn, the available data sets are shown on the right-side of the map.

im] a NOAA: Data Access Viewer X - O x
& C @ (8) https://coast.noaa.gov/dataviewer/#/lidar/search/-12950537.4... A g = Sign in :
@ DIGITAL COAST: DATA ACCESS VIEWER IMAGERY _ LAND COVER  ELEVATION HELP
Point Cloud Data (.las/.laz)
is indicated by the % symbol
Search By Address, L Ed . er v tRe: W
a and the number of points Flter by sortie

Streets

Satellite 500 ft

®e 2010 USACE Lidar:
Columbia River [OR,V‘%\

USACE

1,347,021 Pts -
DOWNLOAD

BULK

Left-Click on the title
of a Data Set to
reveal the Accuracy.

2010 USACE Lidar DEM:
Columbia River (OR, Wff}ID,
MT)

USACE, USACE Portland

<1 MB - BULK DOWNLOAD

DEM Data (.tiff/.dem)
is indicated by the g symbol
and the file size.

Showing 2 results
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BEST PRACTICE: If both Point Cloud and DEM data are available, then use the DEM data. DEM use
smaller file sizes and require very little processing for Terrain Model creation. Point Clouds require more
processing within the ORD software. DEMs are derived from Point Clouds and are considered equally
accurate. For more information on Point Clouds vs DEMs, see 5C.2.a LiDAR File Type Formats.

o Determine the accuracy of the Point Cloud or DEM data set by clicking on the title.

Point Cloud Accuracy: Click on a Point Cloud data set and scroll down to the Attributes
information. The Vertical Accuracy denotes the overall accuracy of the Point Cloud.

TIP: 5 cm or less is considered excellent quality. Between 5-10 cm is good quality. Between 10-20 cm is
adequate. Do NOT use Point Cloud data with Vertical Accuracy greater than 20 cm.

im] & NOAA: Data Access Viewer x | + — O X
< C @) () https://coast.noaa.gov/dataviewer/#/lidar/search/-12950537.4... A 16 =
@ DIGITAL COAST: DATA ACCESS VIEWER ~ IMAGERY  LAND COVER ~ ELEVATION  HELP
il e ekl = T
e associated with proposed 2014
Q Search By Address L m Point Cloud Accuracy lumbia River treaty negotiations.
IS In{_jlcated b\/ the £0 available as a Bulk Downlo
Vertical Accuracy
Attributes

Data Source: Point Cloud

Vertical Accuracy (cm): 4.6 | Tested
to meet vertical root mean square
error (RMSEz) in open terrain

Horizontal Accuracy (cm): 30 - Not
tested, compiled to meet this value

. Estimated Point Spacing (m): 0.35

1p-on Data classes available:
o g Unclassified,Ground,Model Key
PointWater

Tide controlled: No

Streets Satellite 500 ft
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DEM Accuracy: Click on a DEM data set and scroll down to the Attributes information. The Cell
Sizes denotes the overall accuracy of the DEM.

TIP: 1 meter or less is considered excellent quality. Between 1-3.44 meter is good quality. Do NOT use
DEM data with a Cell Size greater than 5 meters.

[ & NOAA: Data Access Viewer x  + - O X
& G @M (% https;//coast.noaa.gov/dataviewer/#/lidar/search/-12950537.4.. A g =

@ DIGITAL COAST: DATA ACCESS VIEWER IMAGERY ~ LAND COVER  ELEVATION  HELP SHARE

e - The Lidar data will be used to -
Q. Search By Address, L X it support hydraulic modeling work
associated with proposed 2014
Columbia River treaty negotiations.

DEM Accuracy is
indicated by the
Cell Size

Also available as a Bulk Download.

Attributes

Data Source: Raster Digital Elevation
Model

Cell size (m): 0.99
Vertical Accuracy (cm): 4.6 - Tested
to meet vertical root mean square
error (RMSEz) in open terrain
“CRSINp o
= Horizontal Accuracy (cm): 30 - Not
° I tested, compiled to meet this value
+ Vertical Datum: NAVD88
B Tide controlled: No
Streets Satellite I 500 ft I
-116.3317, 48.6924 -

After the elevation data set has been accessed, scroll up and select Add to Cart.

NOTE: This service does NOT charge money. However, it is necessary to add the data set to the
cart to request processing.

0@

Select the Cart symbol.

0 & nNOAA: Data Access Viewer X = O X
& C M ) https://coastnoaa.gov/dataviewer/#/lidar/search/-12950537.4... A g =

@ DIGITAL COAST: DATA ACCESS VIEWER ~ IMAGERY  LAND COVER  ELEVATION  HELP

Q Search By Address, L X n
2010 USACE Lidar DEM:
Columbia River (OR, WA,
ID, MT)
U.S. Army Corps of Engineers, U.S.

& Army Corps of Engineers Portland
5 District

5] Add to Cart

o TR The Columbia River Lidar survey
project was a callabortive effort to
develop detailed high density Lidar

derived terrain data for the U.S.
Streets satellite 500 ft )
Army Corps of Engineers (USACE).

Tha lidar data will ha nicad ta

5-50




‘ 0‘ Select Next.

[ & NOAA: Data Access Viewer x BB - o X
< C- 1] 0] https://coast.noaa.gov/dataviewer/#/lidar/search/-12950537 4... A 16 b1 %

MY CART X

ltems in Your Cart - 1

DEM

2010 USACE Lidar DEM: Columbia
River (OR, WA, ID, MT) - 1

Clea

Feedback Return to Viewer

In this step, the Coordinate System and Datums for the data set to be projected into must be

o specified.

Select the Coordinate System used in the Survey ORD File.

[ & NOAA: Data Access Viewer X P - a X
& C @ () https;//coast.noaa.gov/dataviewer/#/lidar/search/-129505374... A {5 o=
MY CART X
Provision Your Data Help
2010 USACE Lidar DEM: Columbia
River (OR, WA, ID, MT) - 1 DEM
Projection & Datum Options:
. Projection: Zone:
Specify the
- State Plane 1983 ~ Zone 1103 Idaho West v
Coordinate System of |m=ip
the Sur\ley ORD File here Horizontal Datum: Vertical Datum:
NADS3 ~ NAVDS8 ~
Output Options:
Output Format:
GeoTIFF hd
‘ Reset ‘

Feedback Return to Viewer Previous
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TIP: In the Survey ORD File, select the Coordinate System tool. This tool is found in the following
location [OpenRoads Modeling > Utilities > Geographic]

TIP: For FLH projects, the Projection is commonly State Plane 1983. The Horizontal Datum is
commonly NAD 83. The Vertical Datum is commonly NAVD88. The Zone can be determined with the
Coordinate System tool.

&1 OpenRoads Modeling @ Oo-Hk s « - T

File Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

. 8 8 f" —

a oS @, 9 | =] |
B - I“ I Qﬁ 7 "X L5a §ﬂ$ "'
) Eleme . . Asset  Attach Detach Picklist Import/Export Reports
L Selecyln .. 0@ | Manager Iltem Iltem
Primary FElection Geographic Item Types = Reports
Coord i nate {2} Geographic Coordinate System — x

= by _:;l =3 r--| B -
System tool EQ L P IE N

Horizontal Datum

Current Geographic Coorg
Name: 1D83/2011-WF
Description: NSRS11[NADS3

2011)idaho, West Zone, U Zone
Source: EPSG:6453

Vertical Datum: md-l Vertical Dataum

In this step, the Output Format is specified.

[ og

DEM: If a DEM was selected, then the Output option should be set to GeoTIFF, DEM, or any other Raster

format.
DEM
Output Options
Qutput Options:
" Output Format:
ey e e [ . Select
P ‘ - ‘ Next
Feedback Return to Viewer Previous
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Point Cloud: If a Point Cloud was selected, then consider the following options:
Output Product: To obtain a LiDAR Point Cloud, select Point.

Output Format: Select either Points — LAS or Points - LAZ. Both options provide the same
data set. However, the LAZ option is compressed and has a smaller file size. The LAS option is
uncompressed and has a larger file size, but requires less processing in the ORD Software. The
LAZ option should be used for large areas.

Data Classes: This option is used to specify which types of Points are included in the data set.
Typically, only the Ground points are required to create a Terrain Model. The All option includes
points that correspond with extraneous features (i.e., vegetation, buildings, water surface). If the
All option is selected, extraneous points can be filtered out in ORD.

TIP: Select the Ground option for streamlined processing in ORD.

Point Cloud
Output Options

Output Options:
Output Product: What's this? Qutput Format:
Point ~ Points - LAZ hd
Points - ASCII X,Y,Z Pts
Data Options:
Points - LAZ
SpECIfy the [ Use Advanced Options
Output Format What's this?
Data Classes: What's this?
Ground
All
[ Add Intensity Images Select
Next
Feedback Return to Viewer Previous
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Enter your Email Address and select Next.

NOTE: The data set is clipped, projected, and processed by an automated service. The data set

will be emailed i

n approximately 5 minutes.

@ There will be 3 emails sent after the data processing request is submitted. The second email will
contain the download link for the data set (as shown below).

TIP: If a DEM was selected, then it will be packaged it a .ZIP file. Unzip this file before
importing into the ORD Software.

Creating a Terrain Mode
Creating a Terrain Mode
Terrain Model.

| from a DEM is shown in 5C.2.d Create the Terrain Model from a DEM file.
| from a Point Cloud is shown in 5C.2.e Process the LAS or LAZ File and Create a

(m]
<

& NOAA: Data Access Viewer x P - (] X

C ® () httpsy/coast.noaa.gov/dataviewer/#/lidar/search/-12950537.4... A g o=

Delivery a7
Email

Email - make sure it is correct!
jsmith@gmail.com

Confirm Email Enter your Email Address
smith@gmal.cor and select Next.

Why do we need your email?

Optional Information

Organization

O I want to receive information, product updates, and feedback opportunities through the NOAA Office for Coastal Management
website.

Privacy Act Statement

Feedback Return to Viewer Previous

Second Email

Hd 9 = Digital Coast Data Request: 511073 (usace2010_col_river dem _Job730131) -...

File Message  Help  BLUEBEAM  Acrobat Q@ Tell me what you want to do

Wed 5/11/2022 1:50 PM
DC  Digital Coast Data Team <ocm.dds@noaa.gov>
Digital Coast Data Request: 511073 (usace2010_col_river_dem_Job730131)

To !
@ e removed extra line breaks from this message. A

[¥]

CAUTION: This email originated from outside the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

This is an automated message. Data you requested through Digital Coast is now ready. When your data request is complete,
you will receive an email summary.

2010 USACE Lidar DEM: Columbia River (OR, WA, ID, MT) (usace2010_col_river_dem_Job730131): Download file at
https://chs.coast.noaa.gov/pickup/dav/511073/usace2010 col river dem Job730131.zi
Request Parameters:

uest Data Set
Projection: State Plane 1983 -
Datum; NADS3 Download Link

File Format: GeoTIFF
Output Resolution: 0.99 meters = 3.25 feet Vertical Units:U.S. Feet Vertical Datum:NAVD88

File size is 289.1 KB. If you are unable to download a file of this size, please return to the Data Access Viewer

(https://coast.noaa.gov/dataviewer/) to try a smaller area. For technical assistance, please email ccm.dds@noaa.gov or reply

to this message.

Help us improve our services! Please reply to this email and let us know how you use this information. Thanks.

=
Kl ]
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5C.2.c Import LIiDAR data from USGS

In this workflow, Point Cloud (.las or .laz) data is acquired from the US Geological Survey (USGS) Lidar
Explorer map. The USGS website provides an automated service for clipping and processing the Point
Cloud data to the project Coordinate System.

WARNING: DEM data can be acquired from the USGS LiDAR Explorer Map. However, the USGS website
does NOT provide an automated service for processing the DEM data to the project Coordinate System. If
the DEM is NOT processed to the project Coordinate System, then it will be placed in the wrong
geographical location.

o Open the USGS LidarExplorer map through the weblink below:

https://prd-tnm.s3.amazonaws.com/LidarExplorer/index.html#/

o Zoom to the project area.

o In the menu on the left, CHECK the Show where Lidar is available box.

In the menu on the left, click on the Show Legend button. In the map, the shades of green

correspond with the accuracy of the LiDAR data — which is shown in the legend.
Hide Legend

O Lidar Point Cloud QL1 (Approx. 0.35m NPS)
Lidar Point Cloud QL2 (Approx. 0.7m NPS)
Lidar Point Cloud QL3 (Approx. 1.4m NPS)
o Lidar Point Cloud Other
D Topobathy AOI
. Topobathymetric Lidar Point Clouds

QL 1 data (dark green) is the most accurate form of LiDAR data. QL2 data (light green) is
typically acceptable accuracy, but should be analyzed in the ORD software for acceptance. QL3
data (lime green) is too poor of quality for engineering applications.

‘ 0 | 5 Lidarbxplorer x |+ - o X

| « C o &
=USES

https://prd-tnm.s3.amazonaws.com/LidarExplorer/index html#; A Y8 = ( net syncing :

= 3DEP LidarExplorer LIDAR =  Type alidar project name

Which product are you interested in?

LIDAR DEM OTHER

o Show where Lidar is available.

D Show Topobathy Lidar.

Click on the map to retrieve information about -

a lidar project.

(8'E3° I3

Show options for,

. Click the

- Show Leaend  More Info Show Legend
Lidar Point Cloud QL1 (Approx. 0.35m NPS)
Lidar Point Cloud QL2 (Approx. 0.7m NPS) button.

Lidar Point Cloud QL3 (Approx. 1.4m NPS)
Lidar Point Cloud Other |
I P Legend

B 1opobathymetric Lidar Point Clouds
More Info

D Define Area of Interest

5km

DOl Privacy Policy Legal Accessibility Site Map ContactUSGS U.S. Department of the Interior DO Inspector General White House E-gov Open Govemnment No FearAct FOIA
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https://prd-tnm.s3.amazonaws.com/LidarExplorer/index.html#/

o In the menu on the left, CHECK the Define Area of Interest box.

o To define the area of interest: hold down the CTRL key and left-click/drag to create the
rectangular box.

o In the top banner, select the Process button.

= 0 X

EwEic=T)

15 LidarExplorer x |+

C [

() hitpsy//prd-tnm.s3.ama

am/lidarblaerindoy biple

Select the Process button

LIDAR Type a lidar project name

Which product are you interested in?

Results (0.0 miles?) »
Hold down the CTRL Key
to create the
Area of Interest.

LIDAR DEM OTHER
SeLecTeD Lipar ProJecT(s)

Show where Lidar is available ID KootenaiRiver 2017 i -

[] show Topobathy Lidar. ID NortherniD 2 2019 ®&F -
Click on the map to retrieve information about

: DownLoaDABLE ProbucTs wiTHIN AOI
a lidar project.

Show options for filtering the lidar DEMs within AOI -
map display?
Show Legend More Info . .
Lidar within AOI bt

Define Area of Interest

CHECK the
Define Area of Interest
box.

Hold the Ctrl key down while dragging a b8
on the map or use the AOI widget E3 to draw a

Derive PropucTs FROM ENTWINED LiDAR
box on the map.

DOI Privacy Policy Legal Accessibility Site Map Contact USGS U.S. Department of the Interior DOI Inspector General White House E-gov Open Government No Fear Act FOIA
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Determine the EPSG Code (Output Projection).

Every standardized Coordinate System has an EPSG Code. The EPSG Code entered in the USGS

website should correspond with the Coordinate System set in the Survey ORD File.

To determine the EPSG Code, use the Coordinate System tool in the Survey ORD File. The EPSG
Code is found next to Source. Alternatively, the EPSG Code is revealed by pushing the

Properties @i button.

M = LidarExplorer x |+ _

<« C M (1 https://prd-tnm.s3.amazonaws.com/LidarExplorer/index html#/process A s = @ Nt syncing

3DEP LidarExplorer - Cloud Processing LIDAR ~  Type alidar project name

[m] X

-

Lidar Entwine Point Tile (EPT) Processing
The Point Data Abstraction Library (PDAL) is a library for translating and manipulating point cloud data. PDAL can read the Entwine Point Tiles (EPT) format directly from a Cloud location and clip, filter,
reproject, ransform and write the resulting data to the user's desktop or another cloud location. For installation instructions see the PDAL Quickstart Guide.

elect Praject fo Pracess
ID_Northern|D_2.2019

TIP: Click the [ ] icon to

Clip By A01 (0.0 miles currently selected) ] -
zoom back to the project area

To change the AOI press Ctrl ari ox on the map

Determine the
EPSG Code and

enter it here, o
Filter by Returns: [ first [] last ] only
Filter by . -
P N . Y A N R SRR

ﬂ OpenRoads Modeling ~ M- H ki |1.,( - v ’ \E‘u k s

Home Terrain Geometry Site Corridars Model Detailing Drawing Production Drawing Annotate Utilities Collak

Y8

.:ﬁ

Coordinate System

AN @
w -

) Element ... Coordinate| . S
L5 Selection - 7 System to 0 |
Primary Selection Geogtaphic Item Types T« | Reports
ﬂ Geographic Coordinate System Prop.. — ] X
- Coordinate System ~
‘J Geographic Coordinate System - » pr— IDESZOTLWE
P P » =2 am, Description NSRS11(NAD83/2011) Idaho. West Z
imy ,.g‘ _-E" _\:' él] s # e garerse Mercalor
OUICe Po&a 6453
eog ic Coordi Units US Survey Foot
SurrentlG raphlc lnatE SYStem Central Meridian 115745'00.0000"W
Name: |D83[201 1-WE Qrigin Latitude 41°40"00.0000"N
Scale Reduction 0.99993333
Description:  NSRST1(NAD83/2011) Idaho, West Zone, US False Easting 2624666 6670
False Northing 0.0000
Source: EPSG:H452 Quadrant Positive X and Y
Minimum Longitude 117°30'00.0000"W
Vertical Datum: MNAVDSS Maximum Longitude 113°45'00.0000"W
. Minimum Latitude 41°25'00.0000"N
Maximum Latitude 49°30'00.0000"N
Datum ~
H MName NAD83/2011
Th e E PSG COde I S Description NAD 1983/2011 adjustment through U
H Source NOAA's National Geodetic Survey
typ I Ca I |y fO U n d n ext Conversion Method Geocentric Translation
Delta X 0.0000
to Source. Delta Y 0.0000
elta 7 0.0000
llipsoid ~
ame GRS1980
If N OT fO u n d n ext to So u rce’ Description Geodetic Reference System of 1980
. - = Equatorial Radius 6378137.0000
click the Properties&i|button. Poir Radius 6356752 3141
Eccentricity 00818
Source Stem. L.E.. Jan 1989, State Plane Co|
H Coordinate System Modifiers ~
Locate the EPSG Code in the
- Vertical Datum North American Vertical Datum of 19:
Pro pe rtles box Local Transform Type No T i
OK Cancel
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Configure the Filter by Returns option.

If the default options are used, then ALL points in the Point Cloud are used. The data set will
include extraneous points that correspond to vegetation, buildings, water surface, and other
o miscellaneous features. Miscellaneous points can be filtered out when the Point Cloud is imported
into ORD.

Ideally, the only box should be CHECKED, and both the Start and End set to Ground. If this
configuration is used, then the data set will ONLY contain points that correspond with the ground
elevation. This configuration requires less processing in ORD.

Specify the Output Format. Select either LAS or LAZ.

The LAS option is an uncompressed Point Cloud. The download size will be larger, but requires
o less processing in ORD. The LAZ option is a compressed Point Cloud. Either option can be
imported into ORD.

WARNING: Do NOT select TIFF. The automatic processing service will attempt to compile a DEM
type file. However, the resulting TIFF file results in an error when importing into ORD.

o Push the PROCESS IN CLOUD button.

(im} £ LidarExplorer x | + = m] X
& C M ()  httpsy//prd-tnm.s3.amazonaws.com/LidarExplorer/index.html#/process A s = Notsyncing &

-~

-

3DEP LidarEprorer - Cloud Processing LIDAR ~  Type a lidar project name

Lidar Entwine Point Tile (EPT) Processing

The Point Data Abstraction Library (PDAL) is a library for translating and manipulating point cloud data. PDAL can read the Entwine Point Tiles (EPT) format directly from a Cloud location and clip, filter, reproject,
transform and write the resulting data to the user's desktop or another cloud location. For installation instructions see the PDAL Quickstart Guide.

ID_NorthernID_2_2019 T
Clip By AOI (0.0 miles? currently selected) £
To change the AOI press Ctrl and drag a box on the map.

Output Projection

EPSG:6453

https://spatialreference.org/ or hitps://epsg.io/
Filter by Returns: I:I i D s only Configure the
Filter by Returns
Filter by -

& - EGl'Jmmd O - Optlons

Start
Classification: Ground

10

Output Format: @® s O wz O TFF Set the
Output Format

SAVE PDAL PIPELINE PROCESS IN CLOUD SHOW REQUESTS

L 11|
DOI Privacy Polic  Legal Accessibility Site Map Contact USGS U.S. De SeleCt the ise E-gov O
el PROCESS IN CLOUD
button
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Push the SHOW REQUESTS button.

4

The Processing Requests menu will be shown on the right-side of the web window.

Push the Refresh C button until the Status reads Processing Completed!

NOTE: The processing time depends on the size of the selected area and quality of the LiDAR
data.

@9

Download the data set from the provided link.

Creating a Terrain Model from the Point Cloud file is shown in 5C.2.e Process the LAS or LAZ File and
Create a Terrain Model.

M % LidarExplorer x = - (=] X

&~ G ) 8] https://prd-tnm.s3.amazonaws.com/LidarExplorer/index.html#/process 55 A \1’5 = Not syncing :

X

3DEP LidarExplorer - Cloud Processing LIDAR ~  Type alidar project na-

Lidar Entwine Point Tile (EPT) Processing

The Point Data Abstraction Library (PDAL) is a library for translating and manipulating point cloud data. PDAL can read the Entwine Point Tiles (EPT) format di
transform and write the resulting data to the user's deskiop or another cloud location. For installation instructions see the PD/

e following jobs have been saved to local storage:

dd1f8bab-c223-4dc3-bca0-193bd67f06b1 B

Created: 2022-05-23718:56:19.473065
Completed:

Select Project

ject to Process
ID_NortherniD_2_2019

Push the Refresh (3 button
until the Status reads
Processing Completed!

Methad- EARCA

Status: Submitted

Clip By AOI (0.0 miles? currently selected) £

To change the AOI press Ctrl and drag a box on the map.

Output Projection

EPSG:6453
https:/spatialreference.org/ or https://epsg.io/ dd1f8bab-¢223-4dc3-bca0-193bd67f06b1 B

Created: 2022-05-23718:56:19.473065

Filter by Returns: \:l first D last only Completed:2022—05—23T18:57:39.629779
Status: Processing Completed!

Filter End

E&ound ~ Ground -

Classification: Download las #0

Qutput Format: @ LAS O LAZ O TIFF

SAVE PDAL PIPELINE PROCESS IN CLOUD

Push the
SHOW REQUESTS
button

Download
the Data Set.

DOI Privacy Policy Legal Accessibility Site Map Contact USGS U.S. Department of the Interior DOI Inspector General White House E-gov Open Government No FearAct FOIA
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5C.2.d Create the Terrain Model from a DEM File

After a DEM has been acquired, it can be imported and converted into a Terrain Model in the ORD
Software.

NOTE: DEMs come in a variety of raster file types. The most common file types are .tiff (GeoTIFF), .img,
and .dem.

WARNING: Unzip the file folder that DEM was packaged in before importing into ORD.

Open the copied version of the Survey ORD File (see BEST PRACTICE below).
OR
Create a new ORD File using a 3D seed File. Set the Coordinate System for the new ORD File.

BEST PRACTICE: If the need is to fill in @ Gap in the Existing Ground Terrain Model, then create a copy
of the Survey ORD File and import the DEM file in the copied ORD File. If the results are acceptable after
merging the two Terrain Models, then replace the Survey ORD File with the copied File.

From the Ribbon, select the From File tool:
[OpenRoads Modeling - Terrain -> Create -> From File].

o Ensure the Files of Type: option is set to All Files.

o Locate and highlight the DEM file. See NOTE above.

o Select Done.

ﬂ OpenRoads Modeling * ME H t*‘ f u . ) k-
m Home Terrain Geometry Site idors Model Detailing Drawing Production Drawing Annotate Utiliti
a k From File ‘_ Select the From File tool I &y Edit Model '_Ht,""”
v = F Gr#phical Filter = T @y Edit Complex Model
Element .. rom Nk Additional Topo Active % P Transform
LB Selection .1 * & From Elements Methods + Import ~ v </ Change Feature Type ) Boundary Options ~
Primary Selection Create Edit
:J Select Files To Import - C\Users\brendan\Downloads\usace2010_col_river_dem_Job73013 1 X
Lookin: | | usace2010_col siver_dem_Job730131 v| @@ @ B [&3] Common Raster Fommats
1 Name - Date modified Type Size
) = Job730131_usace2010_col_river_dem.tif 5/13/2022 11:37 AM TIF File 261 KB
Quick | Job730131_usa CEZDTD_cnl_ri\.rer_dem.tif.au)l%.. 5/13/2022 11:37 AM XML Document 1KB
| Job730131_usace2010_col_river_dem_metad... 5/13/2022 11:37 A XML Document 76 KB

ob730131_usace2010_col_river_dem_metad... 5/13/2022 11:37 A XML Document 11KB

Highlight the

Libraries DEM flle

This PC Select Done.
File name: Job730131_usace2010_col_river_dem &if v Done
Fles of type: All Files v Cancel

Options

Set the Files of type
option to All Files.
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WARNING: Before importing the DEM as a Terrain Model, ensure that the Projection and Geographical
Coordinate System information agree. In these two locations, there may be slight terminology
discrepancies. However, this is acceptable if the information generally aligns.

Projection: This information corresponds with the Coordinate System that is set in the current
ORD File. If the current ORD File has a set Coordinate System, then these options will be greyed
out. If NO Coordinate System is set, then one can be selected through the Target drop-down.

Geographical Coordinate System: Typically, a DEM has an associated Coordinate System stored

within the file — which is shown in this location.

The remaining import options should remain in their default configuration.

o If desired, use the button to rename the Imported Terrain Model.

o Set a Feature Definition for the Imported Terrain Model.

Ensure that the Maximum Number of Points exceeds the Number of Points in Image. If
this value is less, then the DEM will be compressed and elevation data may be lost.

o Select Import to create the Terrain Model.

¥ Lluls n Model(s)
"t Global Options

mk x &I Terrain Models
¥ Job730131_usace2010_col_river_dem Append to existing Terrain Model

Terrain Model to append to
(‘ Projection

File Options

Feature Definition

Feature Definition

WARNING:

Ensure the information in
the Projection and
Geographical Coordinate
Systems align.

Filter

Filter

Image Details

Maximum number of points

Number of points in image

Triangulation Options

Import Options

» Geographical Coordinate Systems
Source
Source Descriptior

Source Units

C:\Users\brendan\Downloads\usace2010_col_river_dem_Job730131\Job730131_usace2010_col_river_dem.tif

AD83/2011) Idaho, West Zone, US Foot

Termain\Design\Design_Contours_1-5' A

None v
TestFilter

~

9000000 <fe—

A~

Set the
Maximum Number of Points
to greater or equal to the
Number of Points in Image.

Import Tesmain Only v

~

West Zone, US Foot

o e

After the Import button is pushed, the Imported Terrain Model is created. To combine the Imported
Terrain Model with the Existing Ground Terrain Model, see 5C.3 Combine Imported Terrain Model with

Existing Ground Terrain Model.
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5C.2.e Process the LAS or LAZ File and Create a Terrain Model

In this workflow, a Point Cloud file (.las or .laz) is imported, processed, and converted to a Terrain Model.

Open the copied version of the Survey ORD File (see BEST PRACTICE below).
OR

Create a new ORD File using a 3D seed File. Set the Coordinate System for the new ORD File.

BEST PRACTICE: If the need is to fill in a Gap in the Existing Ground Terrain Model, then create a copy
of the Survey ORD File and import the Point Cloud file within the copied ORD File. If the results are
acceptable after merging the two Terrain Models, then replace the Survey ORD File with the copied File.

From the Ribbon, select the Point Cloud tool:
[OpenRoads Modeling -» Home -> Primary -> Attach Tools].

o Select the Attach Point Cloud button.

When locating the Point Cloud File in the Open box, the File Type must be set to LAS (*.las),
o LAZ (*.laz), or All Files (*.*).

Select the Point Cloud File and select Open.

Ej OpenRoads Modeling v Mt HI{' B ow - ; = l L
m Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing An
= = B - v * 2w
& None ult ¥ 5 i
Q Ataen X & B ance
= N - Expl ttac El t ence
(2o 3 0 Sel g tth b doolse 8 ~ o ~ SEEE:QH Tools~ B ~
elec e
Point Clouds tool B e e
00
BH  Raster Manager
(3 Point Clouds
@Y Reality Mesh
&3 Point Clouds (0 of 0 listed) = X
File Edit View Settings Utilities
Hieglirchy e Name Description Q J * @
pO6T_terag
Select the
Attach Point Cloud
button
1]2]2]4]s]s]7]8 [N
J Open X
T ¥ > ThisPC > Downloads v QO £ Search Downloads
Organize New folder - | o
~ Name r P ' 4 ne e ~
S Quick access Name Date modified Type Size
I Desktop - Today (1)
¥ Downloads = fargate_674af773-0576-46b7-83cc-2621bdaec6ab.las AutoCAD Layer St... ‘:.*
=| Documents
Change the File Type to
2 LAS (*.las), LAZ (*.laz),
File = Directory or All Files (*.*).
File name: fargalej?liaf??46!37-83::-262lbdaecﬁab.las 7 V| Las (las) v
Select the Point Cloud File

(.las or .laz) and select Open
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Typically, the default options are appropriate for importing the Point Cloud data. However,
review the following options:

Import Classification: Ensure this option is set to Yes.

Source Geometry Unit: Ensure this option matches the units used in the Survey ORD File (i.e.,
US Survey Feet or International Feet).

NOTE*: The Source GeoCS is determined from the Coordinate System specified when
the data was downloaded (i.e., EPSG Code). This setting CANNOT be edited.

Select OK.
| Convert LAS*C:\Users\brendan\Downloads\fargate7674af773—0576—46b7783cc7262'\b4a‘..=
| Action ~
| Attach Yes
|
; Options ~
Import RGB Yes
Import Intensities Yes Ensur? . .
Import Classification Yes Import Classification
Normalize Intensities Yes .
Compression Aerial LIDAR data 0.050 (50mm) is set to Yes.
Spatial Filtering Disabled
Spatial Spacing 0.00100
Geographic Information ~
Source Geometry Unit US Survey Feet
ISee the NOTE* above. I | Ensure the

Source Geometry Unit matches the
Survey ORD File Units
(i.e., US Survey Feet or International Feet).

5 s

In this step, the .las or .laz is converted in to a .pod file. The .pod file is needed for the ORD
Software to display the Point Cloud graphics.

a Specify new pod file X
T & > ThisPC > Downloads v (@] 9 Search Downloads
Organize ¥ New folder = - (7]
S Quick access “ MName Date ”nod'f'\e/'d Type Size ~
B Desktop Specify a File Location for the .pod file.
¥ Downloads
| Documents Assign the .pod file a name.
L W

File name: | LIDAR Point Cloudlpod Select Save. :l

Save as type: | *Pointools POD (*.pod)

File ~

A Hide Folders Cancel
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After step 6, the Point Cloud is shown in the ORD File. Points in the Point Cloud are color-coded according

to Classification. Each Point is given a Classification based on the feature that it represents.

TIP: The Point Cloud area can be clipped to reduce the area. See 5C.2.e.i Clip the Point Cloud area.

w View 1 - Top, Default E@
E-élii-1d PLONAD HOBES LYY

All points that DON'T represent the Ground must be toggled OFF before creating a Terrain Model. Through

the Point Cloud Style Properties box, points can be toggled OFF by Classification:
o Open the View Attributes Menu [~
o At the bottom of the View Attributes Menu, set the Point Cloud Style to Classification.
o Open the Point Cloud Style Properties box through the [...| button.

o In the Point Cloud Style Properties, UNCHECK all boxes - except for the Ground box.

w View 1- Top, Default

CRoi- L SPOTES Hhem== 5q] . Point Cloud

Style Properties

View Number: 1 ';h EQ

[{) presentation H=a .

EXpa nd the Display Style: ‘:éaHW\reframe v‘ gl  Point Cloud Styies (1)
View Attributes 2, aco om0 FEp— # @ Clssfcation
o (B )
r\ [] Created
<
i Background Fill
Me nu Laz D ackgroun ‘. [ undlassified

\ﬂj Grid v [l Ground

€ Level Overrides
E I Low Vegetation

ChpBa:k Lm

o . . [ Medium Vegetation UNCHECK ALL BOXES
<3 cwFom =1 Classification I igh Vegetation
Gy CipValume = Types B Buicing - except for the
CunEtrucUDns @Pﬁ I Low oint Grou nd bOX.
Defau\t Lighting 1D rees [ Model Key Paint
Dimansmns Alrex B ster
= DﬂlﬂF\ams 1 4 TextNodes M Overlap
7O Displayset @Trﬁﬂsumn:y B Undefined Classes
Nﬁmed Presentation Ha\ght Field
#%2 Placement Point RGB v
Global Brightness: ) e} [ntensity 7
@ view Setup ~ Elevation v
Soved Views: |ESEH - Classification v
Models Default
(.Y Background Map -~
Bsckground Map Type: | None -
Elevation Offset [-1.000 n
- Transparency a 0 v -
Set the Point EEEEE— - Click the [...] button to
Cloud Style t0 fa_ ... (aam: ‘Ej—l Open the Point Cloud
Classification g Style Properties.
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With ONLY the Ground points displayed, the Terrain Model can be created. The Create From Point Cloud

tool is used to convert the Point Cloud into a Terrain Model.
Use the default options to create the Terrain Model creation.

From the Ribbon, select the Create From Point Cloud tool:
[OpenRoads Modeling - Terrain - Create - Additional Methods].

@ If desired, use the button to rename the Imported Terrain Model.

0 Set a Feature Definition for the Imported Terrain Model.

o Select Import.

EJ OpenRoads Modeling v VBT = III !-, - v * (= .- 2

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate Utilitis

@ k &5 FromFile % @ f\@ & Add Features % Edit Model [_,;t
E - 22| From Graphical Filter = s = i ; @ Remove Fea Edit Complex Model t"
Element ... Additional  Topo | Active Transform
[ E| Selection i T & From Elements Methods * Import » v =/ Change Feat Boundary Options ~
Primary Selection Create é Create By Text Interpolation

Select the

f&i Create Terrain Model From Ascii File
Create From Point Cloud [}
Create Clipped Terrain Model

tool

Create Complex Terrain Model

Create From Point Cloud

Create Delta

Create Corridor Alternate Surfaces

PR Py O

Create Terrain Model from Design Meshes

Terrain From Point Cloud - O X
Global Options
X [a

W™ Point Cloud Append to existing Terrain Model [

Terrain Model to append to

Terrain Models ~

Projection ~

Target 1D83/2011-WF
TargetDescription NSRS11(NADS3/2011) Idaho, West Zone, L

TargetUnits

FOOT

File Options
Feature Definition
Feature Definition

Filter

C\Users\brendan\AppData\Local\Temp\Point Cloud.xyz

A

‘ Terrain\Existing\Existing_Contours_1"-5'| > |

~
Filter ‘None e |
Test Filter
Triangulation Options ~
Edge Method ‘Remove Slivers >
Include Spot Features |
Import
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5C.2.e.i Clip the Point Cloud Area

Using the Clip Point Cloud tool, the Point Cloud can be trimmed down to the desired area. This tool is
found in the Point Cloud Manager.

TIP: Always leave some overlap between the Point Cloud and Existing Ground Terrain Model. Overlap is
needed to merge the Point Cloud Terrain Model with the Existing Ground Terrain Model.

The Point Cloud Manager is opened with the Point Clouds tool.

o From the Ribbon, select the Point Cloud tool:
[OpenRoads Modeling -» Home -> Primary -> Attach Tools].

3
o Select the Clip Point Cloud f?_u_;; tool.

EA OpenRoads Modeling - g~ HE R - =k -

Home Terrain Geometry Site Corridors Maodel Detailing Drawing Production Drawing An
one T Default M Q O E T k e i:::: .“; X
. B v & T
Attach — F
Select the Point Clouds tool joorer Atach o o gemen = o Fence
N to open the | References Selection
Point Cloud Manager. B Rester Manager
TTOD, Deraur [i

= 60 - 4 PPRTED S R IO Py,

€Y Reality Mesh

Point Cloud

O Point Clouds (1 of 1 listed) Ma nager

File Edit View Settings Utilities

BB gl e

Hierarchy File Name Description o vj * Jy
(v8liid-g¥158g@immnl| | LIDAR Point Cloud.pod 100 + o
Select the
Clip Point Cloud {3
tool
I( > |
| 1|2|3|4|5|6|?‘8 A

o In the Dialogue Box, select the Method for clipping.

{5 ClipPoint Cloud ~ — X

Select the
Clipping
Method

Mode: | Boundary hd

Apply to all
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Method:

Clipping Methods

Description:

A rectangular clipping shape is defined by clicking in two locations. The rectangle is

Block kL = =i |perpendicular with the View window rotation.
Oriented ij) A rectangular clipping shape is used. The rectangle can be orientated to any
Block 3 rotational angle.
Oriented | A rectangular clipping shape is used. First, the length and rotation of the rectangle’s
Block by |—--- :l' center axis is defined by clicking two locations. Next, the width of the rectangle is
Axis the rectangle is defined by clicking in a third location.
Slab O A 3-dimensional rectangular prism is used as a clipping volume. This method could
be used to clip points above or below a specified elevation.
Shape ﬂ A custom polygon clipping shape is defined by clicking in multiple locations.
Any closed shape element can be selected for the clipping shape. Draw the closed
Element . .
shape element before using this tool.
View | | The Point Cloud is clipped around the current zoom limits of the View window.

o If desired give the clip a Clip Name.

Select the Mode. If Boundary is selected, then Point Cloud data outside of the clipping shape is
o deleted. If Mask is selected, then Point Cloud data inside of the clipping shape is deleted.

Typically, Boundary mode is used.

The Apply to all option is ONLY applicable if multiple Point Clouds are found in the current ORD
File. If only one Point Cloud is used, then keep this box CHECKED.

o Draw the Clipping Shape.

JZ ClipPoint Cloud~ — ®

1O = O [

o.ﬂ!.e name;

Mode: | Boundary

40 Apply to all

p, Default

""" — Draw the
Clipping Shape.
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5C.3 Combine Imported Terrain with Existing Ground Terrain Model

After an Imported Terrain Model has been created and assessed for agreeability with the Existing Ground
Terrain Model, then they can be combined.

For this workflow, the two Terrain Models should overlap along the boundary of the Existing Ground
Terrain Model. When the two Terrain Models are combined, the Imported Terrain Model will be ignored in
the areas of overlap.

Existing Ground -
Terrain Model Overlapping Area:
. Boundary The Imported Terrain Model

will NOT be used in this area
when combined with the
Existing Ground Terrain Model

u View 1 - Top, Default
-élx~ & P90

Imported
Terrain Model
(Grey Contours)

Existing Ground
Terrain Model
(Orange Contours)

Combining Terrain Models is performed with the Create Complex Terrain Model tool. This tool is discussed
in greater detail in 22E = Merge Terrain Models.

:J OpenRoads Modeling * ME~ Ht' o« -2 * i} k s
m Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate Utiliti

a * % & From File §'° @ ‘,Aé &y Add Features Ry Edit Model -

=3 F Graphical Filter ~ ! Remove Features B Edit Complex Model 7
e B From Graphical Fiter ~ ISR 100 | Acive B % 2

Transform
a7 Selection .1 * A& From Elements Methods* Import ~

= Change Feature Type L Boundary Options ~
Primary Selection Creatt & Create By Text Interpolation Edit

ﬁ' Create Terrain Model From Ascii File

ﬁ Create From Point Cloud

M Create Clipped Terrain Model

M Create Complex Terrain Model N
F .

reate Delta
SelleCt the N d I [reate Corridor Alternate Surfaces
Create Comp tex lTerraln Mode [ reate Terrain Model from Design Meshes
00

From the Ribbon, select the Create Complex Terrain Model tool:
[OpenRoads Modeling - Terrain - Create - Additional Methods].
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IMPORTANT: The Imported Terrain Model must be set as the Primary. The Existing Ground Terrain
Model must be set to Merge. This configuration is necessary to ignore the Imported Terrain Model in
areas of overlap with the Existing Ground Terrain Model.

o Add the Imported Terrain Model as the Primary.
Add the Existing Ground Terrain Model and set the Merge/Append option to Merge.

o WARNING: Do NOT set the Existing Ground Terrain Model to Append. This will result in
erroneous triangulation for the combined Terrain Model.

o Assign the resulting, combined Terrain Model a Feature Definition and Name.

o Select Finish to combine the two Terrain Models.

:J Create Complex Terrain Model Imported Terrain Model X
Select Temain Models must be set to Primary.
Select Terrain Models to Merge or Append
Process Order Name Merge/Append
o Tean s 8 -
< Remove 2 Existing Ground Temain Mode! | Merge M
Curmrent Action
(O Merge T
e Existing Ground Terrain Model }
must be set to Merge. v
Temain Model Properties
Terrain Feature Definition -~
Feature Definition Temrain'\Existing\Existing_Contours v
Name Combined EG and LiIDAR)
From Selection Set > Cancel Finish

Combined Terrain Model
o211 (Combined EG and LiDAR

w View 1-Top,

[E=NEch ™=

mrél~ L4 2000 H1OFED| & T X
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OPTIONAL - Delete the Extraneous Terrain Models in the Survey ORD File: After combining, there
are THREE Terrain Models in the Survey ORD File:

e The Existing Ground Terrain Model (original)
e The Imported Terrain Model (LiDAR)

e and the Combined Terrain Model

To reduce data clutter, the Existing Ground Terrain Model and Imported Terrain Model can be deleted.

WARNING: Ensure a copy or backup of the Survey ORD File has been created before deleting the
Existing Ground Terrain Model.

The Existing Ground and Imported Terrain Models CANNOT be deleted until the Remove Rules tool has
been used on the Combined Terrain Model.

NOTE*: Before the Remove Rules tool is used, the Combined Terrain Model is dependent on the Existing
Ground and Imported Terrain Models. Deleting the contributing Terrain Models would also delete the
Combined Terrain Model. The dependency relationship is shown in the Properties @i box when the
Combined Terrain Model is selected. After the Remove Rules tool is used, the contributing Terrain Models
can be deleted without affecting the Combined Terrain Model.

From the Ribbon, select the Remove Rules tool:
[OpenRoads Modeling > Geometry > General > Civil Toggles].

Prompt: Locate Elements To Remove Rules — Reset To Complete — Left-Click on the Combined
Terrain Model.

Prompt: Locate Elements To Remove Rules — Reset To Complete — Right-Click anywhere in the
View window to complete the operation.

:J OpenRoads Modeling v M H l'L' o « -~ f = k v
m Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate
8, k £ Z Import/Export ~ _:.:_ ‘»_ . O Q@ 1 Offsets and Tapers ~ \fj ’(_f
B - *3 Design Elements ~ 1 - . ; A Reverse Curves ~ .
Element ... N Civil Reports Lines Arcs Point Modify Complex
| Selection i... ™ ' Standards ~ Toggles ~ v v v v =L Spirals ~ v Geometry ~
Primary Selection General | 42 Civil Accudraw H{ @&/ Properties - x
o View1- 2l ctuateliules | (=] @ 4 7 Elements (1)

N € Deactivate Rules : 4 Terrain Model: Combined EG and LiDAR

Remove Rules % b X2 Calculated Features

Select the
Remove Rules
tool

Deactivate Reference Rules

Left-Click on the
Combined Terrain Model

%
Locate Elements To Remove Rules -
Reset To Complete

P ™ Source Features

&y \mported Terrain Model

> A Existing Ground Terrain Model

F P

NOTE*: The Combined Terrain Model
list the Imported and Existing Ground
Terrain Models as dependents
(before Remove Rules tool is used).

=y gy gn) v

Right-Click to complete
the Remove Rules
operation

Complex Terrain Model Definition v
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To delete the Imported and Existing Ground Terrain Models, open the Explorer %. and open the
OpenRoads Model drop-down. Locate the Terrain Models to delete under the Terrain Models drop-

down.

WARNING: After the Existing Ground Terrain Model is deleted, all Corridors and Linear Template that are
targeting it will need to be re-processed. The Combined Terrain Model must be set as the Active Terrain
in all Design ORD Files and Corridors/Linear Templates must be re-processed.

Explorer &

@, Explorer — >
File v
¥ Items v

b Resources

—
OpenRoads Model OpenRoads Model

N UY drop-down
| Search PlR Y
. I
o Tj;if;:mgn e Terrain Models
4 % Terrain Models erp'dDWH
4 < Basting_Contours
> A Existing Ground Terrain Model
» Imported Terrain Model
R Combined EGand LIDAR | @1 Properties
Tl corridors M Set As Active Terrain Model
€\ Linear Template h.;\ Export Terrain Model
B < fare Tamnlatec w  Templates
- X Delete N
Right-Click on a Terrain Model ©  Zoom
and select Delete. 55 Isolate
e Clear Isolate
Drainage and Utilities Model 5= Details
Survey @ | Properties
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