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Introduction

« Dan Sheldon — Civil Consultant
— Joined Bentley in August 2019

— 20+ years of Civil Design
 Surveying
* Road Design
- Cad Management

— Call Milwaukee WI home

3 | WWW.BENTLEY.COM | © 2020 Bentley Systems, Incorporated Be ntleg



Why Is Analysis Important?

- Imagine Elite Race Car Drivers.
Now blindfold them.

— Quality

— Efficiency




Who needs Analysis?

» Software Roles:
— Creators

— Consumers
* Very Broad base — varying needs
« Managers and Reviewers
* Quality Teams
* Other Disciplines
- and Creators

— Creators need to Analyze to Create with Quality
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Analysis Categories Covered Here:

v Feature - Properties, Labels
INitglelbi(=ls Y « Tables, Reports

e Contours, Flowlines
* Profiles Cross Sections

v Spatial
: * Sight Visibility
v SpeCIaIty « Aquaplaning

= BSOS REA « (not covered here,
L Quantities * but we link to detailed content)
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Parts not Covered

This section refers you to resources for Bentle U

Advancing Infrastructure

“analysis” capabilities we're NOT covering here
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Sheeting and Annotation - Training

* Workshop: 00 - OpenRoads Designer - Roadway
Design & Modeling - Fundamentals

— Drawing Production - Creating Plan and Profile Sheets
— Drawing Production - Creating Cross Section Sheets
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https://learn.bentley.com/app/Public/BrowseLearningPaths?productlineId=26142&CustomLP=False

Quantities and Earthwork

« Workshop: 00 - OpenRoads Designer - Roadway Design & Modeling —
Fundamentals

— Quantities and Earthwork

Volumes Report

Report Created: Wednesday, October 3, 2018
Time: 3:23:15 PM

Cross Section Set Name: <None>

Alignment Name:
Input Grid Factor: Note: All units in this report are in feet, square feet and cubic feet unless specified otherwise.

Adjusted Included in Mass
Station Type Area Volume Factor Volume Mass Ordinate?  Ordinate
0.000 15766.679

Volumes_Cut: 169553.966  1.000 169553.966 Yes
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https://learn.bentley.com/app/Public/BrowseLearningPaths?productlineId=26142&CustomLP=False

Core Analysis

What Everyone Needs to Know

-

Bentley

Advancing Infrastructure
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Core Civil Analysis Tools: Available Training

* The Core Analysis tools
— Required by everybody (consumers, creators, everybody)

* Why not start Training that solves the universal need?

— 00 - OpenRoads Designer - Roadway Design & Modeling — Fundamentals
* QuickStart Navigating the Interface
* QuicksStart for Terrain Display and Analysis (Contours, Elevations, etc.)
* QuickStart for Geometry - Road
* Beyond Centerline Geometry
» Using and Editing Templates
* QuicksStart for Corridor Modeling — Road

You will have permanent, critical skills in a couple of hours
You can bring more resources into your team very quickly (limited role at first)
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Platform “Tools”

Built-in General Analysis Capabilities

Advancing Infrastructure
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Starting Simple: Hover

* You don't even have to click to get information

__("-"' . ‘ .  — — - — =
Complex Element: Construction Limit_R
Belongs To: Route97-Extension
Feature: Linear\Template Points\Grading\TL_End Cond Cut Tie
Active Profile; ProfileByTemplate

T T T T~ Level: TL_End Condition Cut Tie
i ~ 7 Ref: 2 (Corridor-SR97.dgn)

Bentley
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The Power of a Simple Click: Geometry

» Heads Up Display: Rules
» See the future!

T~ Y/

Learn Server Video: Using the HUD to See the Design Intent
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https://learn.bentley.com/app/VideoPlayer/LinkToIndividualCourse?LearningPathID=112508&CourseId=125340&MediaID=5016622

Context Menus include Analysis Tools

Click-and-Hover opens a Context Menu
Here, a Geometry Feature shows:

Properties 3@ gg@::\yve@i ® X
Open Profile Model pmPonietoa|  [Horzonal Geomety Repon
Horizontal Geometry Report .
Here, a Corridor shows: S
Properties R G et QIR I
. . | b 1 I —
Open CrOSS SeCtlon VIeW __—_—__—T Corridor Component Quantities E—T__:—_;
. —__,_‘—_j;'_——_'_-'_—f__ Design Input Report ———
Corridor Reports = I
T ~  Milling Report -

15 | WWW.BENTLEY.COM | © 2020 Bentley Systems, Incorporated Be ntle U



16

Terrain: Contours, Triangles, etc.

Context Menu > "Quick” Properties

 Contours

* Triangles
* Breaklines
* Flow Arrows

| WWW.BENTLEY.COM | © 2020 Bentley Systems, Incorporated

Name Terrain Model: Existid -

MNumber of Points  8.568
Murnber of Point F 1
Murnber of Islands 0
Murnber of Voids 0
Murnber of Feature 1
Murnber of Contou 0
Murnber of Breakli 0
Number of Triangh 16.695

o

Edge Method Sliver

R P—

High & Low Points

Major Contours ~ Om

On

Triangles Off

Spots 0

Flow Arrows ~
Low Points Off
High Points off DLy,
Breaklines On "‘?'_1--" o~
Boundary On — )
Imported Contours Off

Islands Off

Holes Off

Voids Off

Feature Spots Off

Feature Name Existing_Terrain

Feature Definition Existing Boundary

- L

Override Template (None) |

Bentley
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Properties

See an Element’s Properties

| WWW.BENTLEY.COM

° " Properties dialog

© 2020 Bentley Systems, Incorporated

©1] Properties (OpenRoads Model) -

4 [ Selection (1)

~ Complex Element: LondonRd

General ~
Element Description Complex Element LondonRd
Level Geom_Centerline
Color Il Varies Across
Line Style E=] BylLevel (D)
Weight E= ByLevel (3)
Class Primary
Number of elements 8
Template (None)
Transparency 0
Priority 500
Feature -~
Feature Definition Geom_Baseline
Feature Name LondonRd

3
Extended v
Geometry ~
Start Point 2320602.264".758186.066".0.0/
End Point 2321917565, 762793.585'.0.0
Lenath 4855.189"

Bentley



Terrain Display — Properties

Quick Properties + much more
» Set Contour Interval, Labeling
» Depression Contour Symbology

* The Terrain Element Is Native to
all Bentley Products

— And so are these capabillities
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Properties

v 3

4":. Elements (1)

4 Q Terrain Model: Ultimate - Existing ms
4 X2 Calculated Features
& Flow Arrows
“* High Points
~ Low Points
£ spots
<] Triangles
-
= Major Contours
#~ Minor Contours

> ™3 Source Features

B Crnm Fila - A\ Bantlay Traininat M

A

b ]

4 = Contours
Major Contours
«| = Minor Contours

> ™3 Source Features

i Cram Cila « CATraininA DWW EYDOIRT

1 [ 4 4
Contours ~ General N
Max Slope Option MNone Display On
Max Slope Value  0.0000 Level E_Temain_Contour_Major
Contour Label Precis 1 Color BylLevel (34)
Smoothing None Line Style BylLevel (3)

Major Interval 5.000 Weight ByLevel (1)

Minor Interval 1.000" Transparency 0
TextStyle A
Text Style 0079_Engr Vert_Cir Ct
Contour Labels ~
Text Level Default
Display Text Yes
Text Interval 200000
Depression ~
Depression Colaor - 3

Depression Line Style ﬂ:\yLevel (3)
Depression Weight BylLevel (1)
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Terrain Thematic Displays: a new way to see clearly

By Height
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Terrain Thematic Displays: a new way to see clearly

» View 1, Default \T:TH @ E
B- ok 4 B PPEAD Oy 2

Civil - XS Sheeting
Filled Hidden Line
Hidden Line

|

i
<1
Q
KA

llustration
Monachrome
Smooth

SU Active Display
Thematic

Transparent Aspect Angle
Height

HillShade

Wireframe

10 |10 10 fim|i~ 1o 1 1= 1w I 1=

Open Display Styles Dialog

(17 (TS

Siope
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Display Styles

fas View Attributes - View 2 — X
View Mumber: 2 - :.I'—_I'l Eﬂ
[T Presentation = A
Display Style: Nustration:lgnore Lighting L
T, ACS Triad Smooth: SkyBox ~
A na Smooth:\white Background
[id Backarount 61 s Active Display
=11 Boundary 00 Thematic:Aquaplaning
o— I
@&l Camera Thematc.ns Angle
— &% Thematic:Height
s ClipBack | 03 Thematic:Hill Shade
<3 Clip Front | Themsatic:Slope
Clip‘»"olum Transparent .
) Transparent.Modeling
Construct
et Transparent Shadows
Default Ligl 1 Transparent Sky Sphere
Dimensionig | Wireframe w

Data Fields
@ Displayset
Height Field

Global Brightness: "- <

&1 0

4+ e2(X

&

&

Mame ~
Civil - X5 5
Cut

Filled Hidd
Filled Hidd
Filled Hidd
Filled Hidd
Forward

heeting

en Line

en Line:Modeling
en Line:Realistic
en Line:Sky Sphere

Hidden Line

Hidden Line:Maodeling
Hidden LineRealistic
Hidden Line:Sky Sphere

lllustration
lllustration
lllustration
lllustration

: Highlight Asphalt Pavt
: Highlight Concrete Pavt
: Highlight Default Level

lllustration:lgnore Lighting
lllustration:Modeling

lllustration
lllustration
Menochre
Monochro
Monaochro
Monochro
Outside
Smooth
Smooth:M

:Shadows

:Sky Sphere
me
me:Modeling
me:Shadows
me:Sky Sphere

odeling

Smooth:Shadows
Smooth:Sky Sphere
Smooth:SkyBox
Smooth:White Background
SU Active Display
Thernatic:Aquaplaning
Thermatic:Aspect Angle

Thematic:

Height

Thematic:HillShade
Thernatic:Slope
Transparent

Render Mode
Display:

Display

Transparency Threshold:

Display Rules
Overrides
Elernent:
No Material =~

O Background:
O Reflection:
Thematic Display:
Edge Settings
O Visible Edges:

Hidden Edges:
Options
Usable for

Shaded v
[] Ignore Lighting

Geometry Maps

[] Shadows
Pattern Maps

30 -
(none) | S
— ~
Color * W~
Color ~ MW~
Height | 52 -
[] Invisible to Camera _

Display  Legend Display Legend
I - Axis: [Z - = H 3 i
I Stepped Display: | Off (Smooth) ~ Settings
Treat Open Elements as Edge] Edge Override: |None - Order: |Ascending  ~

[] Hidden

Views
[ Clip Volumes

130,000

@ View Setup Ll
Saved Views: |Select . lLt' -
Maodels: Default-3D w

[7 Background Map ~
Background Map Type: | None A
Elevation Offset: -1.000
Transparency: & ] v

WWW.BENTLEY.COM |

© 2020 Bentley Systems, Incorporated

Color Scheme:

Display Legend
[] Transparent Margins

Blue - Red =

195.000

Margin Color: |l 63,63,63 -
Values From | Count ~ 10
ransparency g
Index Color  Minimum Maximum  Visible ~
1 | | 130.000 136.500 v
2 [ ] 136,500 143,000 v
3 I 143.000 149.500 v
4 B 149500 156.000 v
5 B 156000 162,500 v
6 I 162500 169.000 v
7 O 169,000 175,500 v
8 O 175500 182,000 v
9 [ ] 182.000 188.500 ¥
v

Bentley



Explorer: Powerful Multi-Tool

& File
B View 1, Default (@ moms - | B View 1, Default
[eg ™ \CS,J ':[:i: |4 -, A5 | 1 Yol
Explore (Analyze) i < | e ld 2 PREOD
— (r:p ‘ ’@ | I \
* File Contents [Sesr 22 ¥
_ 4 . _|ntroducing-Geometry.dgn [Default) -
¢ _eatu reS 4 Alignments
— 4 < Geom_Baseline
 Feat Propert D
eature rroperties i@ ropertes
. . . BB Open Profile Model
b < Geom_Ba:
¢ :)ependenCIeS /7 > <, Geom_Ba: H Create Corridor
> <) Geom_Bas [ Speed Table
¢ Stan d ard S % Terrain Model PR
. ﬂ Corridors ;: Rules "
- Match Feature Definition
Find (Z t A
I n ( O O m O) = & near femplz “ Horizontal Geom%ry Report
Surface Temp
. JL cii # Add Surface To Profile
Ed It, De I Ete civil Cels ) Q Zoom to
. fF Superelevatio ¥ Delete
Take Actions (@ Swsiier | B zoom
| - OpenRoads Standards |solate
- | Subsurface Utilities Mc Clear Isolate .
< i - | . Survey v |I 7 3 o
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Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

- - =) iy < Import/Export * o 3 a I 3" Offsets and Tapers =
< k‘ ol D W 2 /0 ¢ = S
B - |45 Design Elements ~ T - . . A Reverse Curves ~ )
Element ... Civil Reports ~ Lines  Arcs  Point Modify  Complex
&g Selection it * | P Standards * Toggles - v v v * 2L Spirals * v Geometry =
Primary Selection . Set Design Standard Horizontal

Design Standards Toclbar
Set Feature Definition
Feature Definition Toolbar

Match Feature Definition

T F & 5

Civil Message Center

- Heads Up Glyphs with Messages

H Speed Table

* Civil Message Center: List of Errors, Warnings, Messages
— Toggle the Heads Up Errors, Warnings, Messages

* Civil Message Center: right-click to Zoom To

;ﬁi /E_h ‘2 Lanei6% Super\6l -~ | ‘Stopping Sight Dista ~ |
I

Arc radius is less than minimum.
Design Standard Value = 1330.000" Actual Value = 903.000'
Level: Default

&4 Civil Message Center — x
- Hide All # 24 MicroStation |'° 1 Error | |_ﬂ 5 Warnings | | j,J 0 Messages
Element Message Description

‘_‘\‘—_‘___ ﬂéError Arc radius i1s less than minimum Design Standard Value = 1330.000' Actual Value = 903.000'

M Warning Arc length is shorter than minimum value Design Standard Value = 500.000 Actual Value = 428 492
My Warning Missing transition between arc and line Missing transition between arc and line

A Warmning Missina fransition between arc and line Missing transition between arc and line
% Warning % Zoom to sition between arc and line Missing transition between arc and line

% Warning Missing transition between arc and line Missing transition between arc and line

Bentley
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Core Tools You have to Click

Core General Analysis Tools

Advancing Infrastructure
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Profile Model %

* You can look at a Profile Model of any horizontal element G B

. A horizontal element “owns” zero or 1 Profile Model e A

- Profile Models can contain lots of things

- If a Terrain is Active, it shows in the Profile Model Automatically === &
& bxpore [0 properties JER]

B View 8, Profile - Route97-Extension

200
190
180
170
160 o~ T
150-———

140

1304 L T =— —

=B

e e

F S @J & & & @'Q@' TN IS F P QP' é" & & S S S é" R O SIS S @J & & é’" é’" é’"

& db <§5 & ':P @ &
FESSFFFE S S 6&.3%.33;.5; ¢°

S hé’ Q'Qﬁ@o@m@u@ é’q}é’ @'L@ QQ%,(QP%, & m“@ ,5@3%,5? ,gé’ ,é’ S S S é’%@ N é" & @’%@%@ S %,;:P ,s?rb,s? S
e © "G:?'G:."'G:.W@P@'é?@"’b‘é"é"@”‘d"@”‘b‘d"@‘é’é’@@"?’é‘? @@h@ éwééé@@m@é’@@@‘?’h@
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View Cross Section Model

» “Slice through the 3D Model” along an Alignment or Corridor

* If it's in the 3D Model it’s in the Cross Section
— Pavement Components | S
— Terrain
— Any Component/VVolume

l e . 1
— Utl I Itle S B View 4, Cross Sectiop-Corridqr: Route97-Extension Plan: Profile: [E‘ @—
View Properties || |« «||  581:7500 || > »]
. 156 156
— Any 3D object
k- Y e, = =i T B 152
150 -/~ = tisa
148+ i -148
146- -146
144 % # L144
aa : : . ' ¥ ; / 142
1401 . 140
138 i | — . 138
1364 136
::\ol:\QJQI:\‘)Ql'y\b‘gl:\'bgl:\q'ol‘\\gl:\QQl 9@ fbol :\Ql 'le ?JQI '@I SEQI :19] :\QI QI \QI ']9‘ %QI hQI ‘)QI le /\QI %QI Q)QI \Qol R \Ql '@QI \%QI \59] \{OQI \‘_OQI
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Cross Section View: Dimensions and Cut & Fill Volumes

» Temporary Dimensions:

— Quick check for slope and width

— Excellent for checking lane transitions and Superelevation ‘

» Cut and Fill Shapes and Volumes
— Instant Design Feedback

— simplified
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Secton Fill Area. 182.95, Yoluma. 111.11cy

Saclive Cuf Arewa: 98,84, Volume: 1

17.2duy

Place Horizental Temporary Dimension

Place Vertical Temporary Dimension

Remove All Temporary Dimensions

Edit Station | o

Locate Station Via Datapoint

@ Fit Section
(") Center Backbone
() Center on Current Offsets

Backbone Screen Width: 0.80
Vertical Exaggeration: 1.00
[] Display Mull Paints

Display Cut and Fill Graphics
Display Cut and Fill Values

Bentley



Dynamic Section View

4| < Parametric Constraints
- — Green Squares show points that

b E t II d b B View 7, Cross Section - Cornidor: LondonRd Plan: LondonRd Profile: LondonRd
are elng Con ro e y a View Properties  |™ |« - wlj > >

Parametric constraint
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Reports

We’ve shown that Reports can be
called from Context Menus

— These are “Quick Reports” with default
settings

* Full Reports are in the Ribbons
— more customizability
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/{//CE

Horizontal Geometry Report

i i LEE S

B —

Carridor Component Quantities E—

| —

Design Input Report —

Results Report

Milling Report

7

S

Bentley



Reports

Data 9 X M L R e po rt a Bentley Civil Report Browser - G\UsersppData\Local\Temp\RPTsudejz01.xml — O X
Bentley Civil Report Browser allows you
. C:\Program Files\Bentley\OpenRoads Designer CONNEC" HDriZ()n’[al A”gnment Review Report A
to select the Stylesheet and Provide -
. b Civil Terrain Report Created: Friday, October 26, 2018
Format Settings # culseomery Fepg: ZH AR
Aguaplaning.xsl
HorizontalAlignmentArea.xs! Project: Default
HorizontalAlignmentCheckintegrity.xsl Description:
:g:ig::[[z:i:;g::ﬁ:;gz:ﬁ;ﬁfg:){:r lesl File Name: C:\Bentley Training\QuickStart - Navigating the Interface\Geometry.dgn
HarizontalAlignmentCurveSetReview.xs! Last Revised: 10/26/2018 14:44:45
HorizontalAlignmentinterval XYZ xsl Note: All units in this report are in feet unless specified otherwise.
HorizontalAlignmentLength.xs|
HorizontalAlignmentReviewASCll.xs! Alignment Name: Route97-Extension
HorizontaIAIignmentReuieW[githP\‘xsl Alignment Description:
HarizontalAlignmentStationEquations.xsl Alignment Style: Alignmenf\Geom_Baseline
HorizontalAlignmentToTIW.xs| . . .
HorizontalAndVerticalAlignmentReview.xsl Stgfion Northing Easting
HorizontalElementsTable.xs! .
HorizontalElementsTableSimplified.xs| Element: Circular
HorizantalElementsXy7 xsl PC () 50000.000 760809.333 2307907 124
HorizontalRegressionPointsNSlews.xsl HPI () 50312004 760800 436 2308219 002
HorizontalRegressionPointsReview.xs! CcC () 759162.756 2307860.154
SettingOutTable.xs| PT () 50616.703 760678.103 2308506.023
SettingOutTableDeflection.xsl Radius 1647 246
Traverse.xs| o
TraverseCurveASCll.xsl Delta 21.451° Right
TraverseCurveASClI2.xsl Degree of Curvature (Arc) 3.478°
TraverseCurveASCI13.xsl Length 616.703
TraverseEditASClLxsl Tangent 312.004
TraversePoints.xsl Chord- 613.108
VerticalAlignmentCheckIntegrity.xsl Middle Ordinate 28.776
VerticalAlignmentintervalStationElevationGrade.xs
VerticalAlignmentintervalStationElevationGradeAs E)der_nal 29268
VerticalAlignmentPointsXY.xsl Tangent Direction $88.366°E
VerticalAlignmentReview.xs| Radial Direction 51.634°W
Vertical AlinnmentReviewASC s - Chord Direction S77.641°E Vv
. 4 Radial Direction 523.085°W
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Geometry Reports

® FUIIy CUStomlzabIe EA OpenRoads Modeling voOoHE a2 S s C:\Bentley Training\QuickStart - Navigat
Reports are avallable Home Terrain Geometry Corridors Model Detailing Drawing Production Draw
. ] £ Import/Export * ¥iw » _¥_ Offsets and Tapers ~

from the Ribbon N - e # 2 /0% i

|&% Design Elements ¥ -4 Reverse Curves ~

Element ... _ Civii Reports Lines Arcs Point
Selection i ¥ "ﬁq Standards ~ Toggles ~ b i b v a2 Spirals =
- Selection General Tools ? Horizontal Geometry Report
dE o — X - fQ Mo Feature Definition |_£ Profile Report l:}

Lock ToStat [

-1 [] start Station

Lock To End ]
[ ] End Station 0.000'

!f:'/’ Legal Report -
7 Map Check Report p—

'  Station Offset Report

Interval ~

L] interval @ v {51 LY e ‘ é I@ le lo E """_’ ® ‘ [ ;r*";”" Point Feature Station Offset Elevation Report
Profile -~ 7 Station Base Report
[ included Profiles None " 8>  superelevation Report
MNone -
Active Profile
Al
Selection
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Corridor Reports

» Customizable Reports are available from the Ribbon

& None ¥ | Default v [':‘;Q \!‘ :; ’ * 5::3 % % ! F&- lz

o |[Bo ]G0 -|Mo -0 <] sl 0 g gy, g . e O GSHE e
Attributes Primary Selection Model Analysis andlg Component Quantities
Desigh Input Report ;
Results Report
Milling Report N

Superelevation Report

:J Component Quantities - X TN~ s

. Unit Total ~ . _ /
Surface Area Volume Units Cost Cost/Material - =

0.0000 7237449701  |CuY 72374497 - "_
Fill Volume 0.0000 6549815960 |CuY 654981.60
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Additional Analysis Tools

“‘Simple” General Analysis Tools

Advancing Infrastructure
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WEe'll hit the tools in a different
sequence (other Ribbons)
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%

R-EFIDI"tS

e & o

f— ey L4
Civil Corrider  pccet
Analysis* Reports ™ panager

3 W i b

L
L

& SRR A

-
Al

-
Al

.

Analyze Point

Analyze Between Points
Calculate Area

Analyze Volurme

Inverse Points

Analyze Trace Slope

Analyze Pond

Element Component Cuantities
Create Cut Fill Volumes
Cuantities Report By Mamed Boundary
Mass Haul Diagram

End Area Volumes Report

Cross Section Report

3D Drive Through

lome Tab — Model Analysis and Reporting — Civil Analysis

Bentley



Terrain Tab — Analysis

2.8 n B A

Q@ %

Points zlculate Yolumes Hydraulic Reporting Agquaplaning Sight
- - - - Visibility =

-

Area

Analysis

2., Analyze Point

— S

—_———
—_— e

———— |Station=625+16.13 ——
Offset=107.173
Elevation=181.562
Slope=2.00%
Direction=00"43'18.2"

Point along Geometry
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pe=1.30%
Elevation=160.000
Slope=1.30%
Aspect=170°57'42"
Terrain Model: Existing_Terrain
Level: E_Terrain_Exterior

Ref: 3 (Terrain_Existing.dgn})

Point in Terrain

E.',} ?

Station
Offset

*

A
Elevaticn
Slope
Direction

2517018.735

Bentley



= Inverse Points

2D or 3D Model

Linear, Radial, Arc,
By Element

Options to
* Annotate
* “Persist”
* Report...
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Hp
_‘f@o{)&::afﬁq .
sp; =995, 94

"Gy, T
T ol 9y 9,
49' 234

d?_‘

Input Type Linear
Report 3D
Annotate

Persist |:|
Send Output
Use Point Name
Paint Name Jkjij

Enter End Segment Point
Point Mame |

Terrain Model: Ultimate - Existing merged proposed
Level: Terrain_Exterior

Inverse Report

Report Created: Monday, October 29, 2018

Time:

Current Geographic System:

10:33:40 AM

Inverse Elements

INVERSE LINEAR

Direction Distance Northing Easting Elevation

56.663°W 210.476 586059.003 2517492 261 1054 .967
586749.949 2517467.840 0.000

SDIS = 1075.758

DeltaZ = 1054 .967

NG3.329°E 54.661 586749.949 2517467.840 0.000
586770.134 2517518.637 1105.950

SDIS = 1107.300

DeltaZ = -1105.950

Accumulated Distance = 265.137




¢2 Analyze Between Points

5'% Ana... —L} >
Elevation 1 172.123
- Elevation 1=160.934 Elevation2  171.980
Elevation 2=162.158
Elevation Difference=-1.224 Delta Elevation [).143
Slope=-1.07%
Distance=114.877 Slope 0.63%
— s Angle=09°52'27"
. . Length 22 648
Angle 95°40r16.3"

Terrain Slope
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2 Calculate Area

 Allows you to calculate the =777 =R R

B~ 2RO (1o EE ST

I [ i
area of a terrain . = p
[ |
| i
— Can use a Fence . - |
| T Y I
 Slope Area : R
| * - I :
* Planar Area e / | | & -
I il } Use Fence
I | | Slope Area [357361.9279 |
} el | I Planar Area [353191.1629 |
| ’ ke W
' R / = [SiopeAea-3573619279
| it |'| : - Flanar Area = 353191.1629
: Terrain Model: P_London_RD
| = Elevion, 165 424
| Siope 16.70
| = Aspect 92.16

Level: Terrain_Design
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% Analyze Trace Slope

Hydraulic

Maximum Slope:

* If you were a raindrop,
where would you go?

* InRoads “Trickle”

40 | WWW.BENTLEY.COM | © 2020 Bentley Systems, Incorporated

.-2?_’.".'-:%5:::%. — | X

Trace Method |Maximum Slope Trace |~ |/
| Minimum Depth 0500 |
Trace Slope Direction |Down > |
Feature L)
.| Feature Definition |Trace Slope > |/
J": MName |Trace Slope |
. — -

Select Start Point for Trace Path
=<ALT= to toggle trace direction
=5HIFT= to toggle trace method
Elevation 1=1148.600

\ Elevation 2=1105.277
Elevation Difference=43.324

Bentley
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Analyze Trace Slope (video)

- . a OpenRoads Modeling M= RN & = [B 5 caBentley SU\ Completed\500 - Dynamic Analysis - SWMM v\Terrain_Ultimate.dgn [3D - V8 DGN] - OpenRoads Designer CONNECT Edition -0 X
aXI I I l u I I l O p e Home Terrain Geometry Corridors Model Detailing Drawing Production Drawing View Search Ribbon (F4) P " s m (7]
]
& & FomFile 00 /@ &, Edit Complex Model k2 ¥
* i . ,% O BV o e [ E Graphical Filter Manager =~ 7@ Label Terrain Contours
22| From Graphical Filter , i &) Feature Management ~ v i s 2 x
Element ... Additional  Active  Eqgit & Transform ~ Points  Volumes Hydraulic Reporting Aquaplaning  Sight # Export To File JZ’ Label Terrain Spots
[] Selection ... * 4% From Elements Methods ~ *  Model N Boundary Options ~ v v v v v Visibility ~
. I f O We re a Selection Create Edit Analysis Miscellaneous Labeling
u ¢ [NoFeatre Denton Tt @ o A S - [
. g: 7| Properties v 11X
o w View 1 - Top, Default = <
5 - L O o= o= QLR 4 7 Elements (1)
y S -4 PRRPCAYHVRES HVXTY & Trace Slope x | . . A
3 W TacEOIape 4 “ k Terrain Model: Ultimate - Existing merge
Trace Method 4 &2 Calculated Features
WO u 0 u O e bazs | Ny Flow Arrows
H | Trace SiopeDiection [Down  [V] “ High Points
Feature a ~ Low Points
FeotureDofiniton  [TraceSiops ]| B9 spots
| Nme [Trecesiope || (4 Triangles =
- < »
General ~
Display On
Level Terrain_Contour_Major
Color 96
Line Style
| Weight
Transparency 0
| A TextStyle -
Text Style =1 Civil-Proposed Contol
2, Contour Labels ~
Text Level Default
- Display Text Yes
[ Text Interval 200.000"
Depression ~
Depression Color
Depression Line Style
| Depression Weight

Pl oo amiol

\i)‘ITerrain Model: Ultimate - Existing merged proposed, Level: Terrain_Exterior

6' v®'[LtlDefault "rr_:l

> <Alt> switches to Up Stream, Shift to change to Constant Slope

2[3]4]s|s|7]s]

‘J‘ & ‘Default

=]
&)
‘ =)

| WWW.BENTLEY.COM | © 2020 Bentley Systems, Incorporated
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Analyze Trace Slope

Trace Method Constant Slope Trace |~ L
' Slope 10.00% [

Constant Slope: /

Trace Slope Direction  Down

* draws a constant slope e .

| Feature Definition Trace Slope ™

line (for ditches, access S e

roads, etc.) | /
* If slope Is less than the

Maximum, then there are /

2 paths — you pick F /

race direction
<SHIFT= totoggle
trace method

Terrain Model: Ultimate - Existing merged proposed
Level: Terrain_Exterior

/

There are two paths down from this
high point at 10%

42 | WWW.BENTLEY.COM | © 2020 Bentley Systems, Incorporated Be ntleg



Z5 Analyze Volume

Yolumes

x' & A
& ’ ’ 4 1
. _ J | -
P , ! )
. _" Y, - i x," | A
* Between Two Terrains e S ; o
g I-:. py ; .',_ : / :.I
Save Volume - -
Save Result | 'E', ;
J@l\' Analyze Volume Terrain Mo... — >
Volume Method Terrain Model To Terrain Model Volume | ™

From Terrain Model |Ultimate - Existing merged proposed ~

To Terrain Model Pond ~
Cut Factor 1.000 J 04‘
Fill Factor 1.000 =
Cut 9717907
Fill 112.654
Balance -9605.252
Save Result |:|
i
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Analyze Volume

 Between Terrain
and a Plane

* (for Ponds, use
Analyze Pond)

44 | WWW.BENTLEY.COM | © 2020 Bentley Systems, Incorporated

C
r~

A

[
k|

JE‘: Analyze Volume Terrain M

|

0.

Volume Method |Terrain Model To Flane

From Terrain Model |Pcmd

ToPlane |1{}42.38?
Cut Factor |1.{}{}{]'

Fill Factor 11.000
Cut 886.001
Fill 7743.006
Balance 6857.006
Save Result |:|

Save Volume

Save Result bt

]
]
|
|
|
- 1o,
Bentley



22 Analyze Pond
Click in a depression to get its
* Volume

Elevation (top)

Area (top)

Depth

<D> to label it

45 | WWW.BENTLEY.COM | © 2020 Bentley Systems, Incorporated

Locate Pond
Volume=7685.333
Depth=4.000
Elevation=1042 337
Area=3500.0000
DataPoint to Save Pond

Terrain Model: DrainWWPond
Level: Terrain_Exterior

General
Volume 7685333
Depth 4000
Elevation 1042 387
Area 3500.0000
Filter
Pond Filter MNo Pond Filtering

Apply the Filter
Display

Display All Ponds
Feature

Feature Definition Mo Feature Definition

Marme

Bentley



Specialty Analysis Tools

Really Cool Analysis Tools (“specialized”) Bentle U

Advancing Infrastructure

© 2020 Bentley Systems, Incorporated



oy

Civil
Analysis *

a7

.Ej;'-::' e Through - LondonR — >

3D Drive Through

HE o« -

:J OpenRoads Modeling v
Home Terrain Geometry
o
&

This one is pretty easy: A o

L =L

Model Detailing

&y

Corridors Drawing Production View

L\i @  © Define Target Aliasing h§=

P @8 Corridor References + 'm

Drawing

.+ Copy Template Drop
4gg Import IRD

F B -

D:\_ORD\Civil Project Database\Visibility_SR97.dgn [3D - V8 DGN] - OpenRoads Designer CONNECT Edition

Ly

Nar’

Search Ribbon (F4)

V4

P

H Element ... New W o Template Edit Edits b Create Calculate Dyr}amic 3D Drive Corridor
IVen Selection i-: ¥ Corridor Template Drop \i/ Transitions ~ = Template Drop  ~ f&{ @8 corridor Clipping ~ = ¥: Sections ™ Through Reports~
Selection Create Edit Miscellaneous Superelevation Review
« a3Dline and o7 [eresseoe dee @ A sHo 18 Q-
« a 3D model ¢ [=W— =l
’ 3 4 — ¢
ol [~ Ok~ CRYHNBESSVXS
= &) 3D Drive Through - Route97-Ext..  — X

you can drive through it.

General Controls  Advanced Controls  Cameras/Target Controls
Camera Control Target Control
Vertical Offset Height
3.00 +| feet 150 + || feet
Harizontal Offset Distance
0.00 L feet 60.00 = feet

(] Use Custom Vehicle 'Q

General Controls - Advanced Controls Camera/Target Controls

P Il B W « »
Speed: 12 £} meh AR

& || stion: 470306 $22
Step: 100 2 feet

|

sanJadold

av v@V@Default

Update in progress

WWW.BENTLEY.COM | © 2020 Bentley Systems, Incorporated

< Mal2lslslsl7 1o B Ml ©© @ X7~ L[]

‘3D Drive Through tool

‘J‘ & |Defauh

Bentley



Geometric Design Standards

Civil Message Center analyzes compliance when a Standard has
been assigned to Geometry.

» Assigned during layout or at any time

Design Standards Toolbar =
{ﬁl /E-& 2 Lane\6% Superi60 MPH « |||Stopping Sight Distance "

Set Design Standard /_'

EJ - Meceane Canta —
Hide All | & 24 MicroStation & 1 Error 1\, 5 Warnings j,J 0 Messages
Description

Element Message
) &I Error Arc radius is less than minimum Design Standard Value = 1330.000" Actua
T A\ Warning Arc length is shorter than minimum value Design Standard Value = 500.000 Actual \
M Warmina Missina transitinon hetween are and line Missina transition hetween are and line

Bentley
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eometric Design Standards (video)

a OpenRoads Modeling v | & H h& “«“ v’ ’ |Q Dé ¥ C\Bentley Training\QuickStart - Navigating the Interface\_Introducing-Geometry.dgn [2D - V8 DGN] - OpenRoads Designer CONNECT Edition - 0 X
Home Terrain Geometry Corridors Model Detailing Drawing Production Drawing View ‘Sear ch Ribbon (F4) R ‘* - ~Be

k (E:;; 1< Import/Export ~ _;’:}_ ? / O _¢_ ¥~ Offsets and Tapers ~ \,J / HE Open Profile Model B E E [é Eﬁ?’ /./ f’§f /_\/

|#5 Design Elements v X Reverse Curves ~ | Set Active Profile

Element . Civil Reports  Lines Arcs Point Modify  Complex Lines Curves Complex  Element  Transform Simplify Complex Table
Selection ~ I Standards v Toggles ~ Y; = ¥ v 2 Spirals ¥ >, Geometry* | Profile Creation v v Geometry ~ Profiles ~ Geometry Redefine Editor
Selection General Tools Horizontal Vertical Common Tools

w View 3, Default-3D

-2 RLPRCEHNNEE S

Design Standards Toolbar

o . “9\6% Supen\70 Mpﬂ“smpping Sight Distd - |
| |

ﬂ Civil Message Center = X

Hide All | #& 50 MicroStation €3 1 Error |8} 5 Warnings | i) 0 Messages |

Element Message Description

M Warning Arc length is shorter than minimum value Design Standard Value = 500.000 Actual Value = 428 492

& Warning Missing transition between arc and line Missing transition between arc and line

A\ Warning Missing transition between arc and line Missing transition between arc and line

A Warning Missing transition between arc and line Missing transition between arc and line

A\ Warning Missing transition between arc and line Missing transition between arc and line

e Error Arc radius is less than minimum Design Standard Value = 1330.000' Actual Value = 903.000"
Tosee i ing must be selected.

< >

Q-0 - - Tvuivodeviews ~| T2 Bl4|slsl7]s) 7| LSl @©F @ X7~

<Set Design Standard> Undone ’ g | ﬁ |Default ‘ ‘ |

Element Selection > Identify element to add to set ‘ @

Bentley
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Sight

Wisibility =

50

| WWW.BENTLEY.COM

Sight Visibility

© 2020 Bentley Systems, Incorporated

Sight Visibility Results - Section: 55D

9|
Achieved [/ Relaxed [«]Not Achieved [ Show Selected v
A~
Sight
Eye Object Eye Actual Object Design Instantaneous  Average gligratnce SEQHCE [S)Iig{:nce g;ztr.]ance filr?l:t
Position Position Level Level Level Speed Grade Grade Required Relaxed Achieved Sigh?Lme Status

» 000 5.000 0.00% 0 0 NotAc..
6+50.0000 11+45.0000 142776 142545 142545 55000 0.00% 0.00% 495.000 495.000 495.000 501420 Achiev.
7+00.0000 11+95.0000 142904 142673 142673  55.000 0.00% 0.00% 495.000 495,000 495,000 499836  Achiev..
7+50.0000 12+450000 143032 142802 142802 55000 0.00% 0.00% 495000 495.000 495.000 497744 Achiev..

Achieved

Bentley



Sight Visibility

* As opposed to 3D Drive Through, this is a "Quality Process™:
comprehensive, precise checks with clear tabular output.

51 | WWW.BENTLEY.COM © 2020 Bentley Systems, Incorporated Be ntleg
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Sight Visibility (video) - Divided highway overpass

| WWW.BENTLEY.COM

a OpenRoads Modeling
Home Terrain

ME=E - 1 RN =L

: ‘Q |No Feature Definition

[v] ¢

Geometry Corridors Model Detailing Drawing Production Drawing View
- IR (g Bre- S ([ <
# None Default Q B ~ql * 4 y S g
= vl = v = - + || Explorer Attach Element Reports Civil Corridor
o ~f@o [=o v@o ¢ PO Toolsw %, v %+ selection Ll ¥ v  Analysis Reports~
Attributes Primary Selection Model Analysis and Reporting

A /o [

e

Terrain
Import ~

J'C.‘S Element Selection = X

D:\_ORD\Civil Project Database\Visibility_SR97.dgn [3D - V8 DGN] - OpenRoads Designer CONNECT Edition

1

Import

Model Import/Export

lﬂ ﬂt &OpenRoads Help

Import Export :\\ Open RSS Reader
Geometry™ |RD  to IFC

OpenRoads Help

- 0 X

[ Search Ribbon (F4)

-l ~Be

EOVOV@"@DefauIt

Element Selection > Identify element to add to set

© 2020 Bentley Systems, Incorporated

L]

.]Corridor. Route97-Extension

2lalals|sl [/ B -~ % @ X ~_L

must be

lJ‘ ﬂ |Default

Bentley
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Sight Visibility (video) — paved to barrier

KJ :J Bentley Civil Report Browser - C:\Users\jeff.martin\AppData\Local\Temp\RPTtcl2ykye.xm|

File Tools Help

C:\Program Files\Bentley\OpenRoads Designer CONNEC"

Elel
Seld

Elem

| WWW.BENTLEY.COM |

b Cant

Civil Terrain

b CivilGeometry

CivilSurvey

I CorridorModeling

Evaluation
EarthworkQuantities.xs!
ElementsComponentQuantitiesReport.xs!
ElementsComponentQuantitiesReportSummary.xs!
EndAreaVolume.xs|
MassHaulToTIW.xsl
Quantities by Named Boundary Report.xsl
SightVisibilityAlternateReport.xsl
TerrainCheck.xs!
Volumes.xs!

I Images

LegalDescription

MapCheck

Milling

Schemas

Stakeout

StationOffset

Superelevation

TemplateLibrary

Turnouts

_Themes

raw-xml.xsl

ShowAllxs!

a

Settings File:
Equation Setting:

Sight Visibility Report

Report Created: Tuesday, October 23, 2018
Time: 2:15:32 PM

C:\ProgramData\Bentley\OpenRoads Designer CE\Configuration\Organization-Civil\_Civil Default Standards - Imperial\Sight Visibility\Sight Visibility

Tables and Equations Imperial.xml
AASHTO 2011 Stopping on Level Roadways

Sight Visibility Section: SSD Standard Variables Method Variables
Calculation Method: Table
Control Reference: Route97-Extension Design Surface: Proposed w Bridges
Required Sight Distance: 820.000 Existing Surface:
Relaxed Sight Distance: 820.000 Move Target to Achieve: On
Eye Reference: Route97-Extension Object Reference: Route97-Extension
Eye Interval: 50.000 Object Interval: 10.000
Eye Offset: 52.000 Object Offset: 52.000
Eye Height: 3.500 Object Height: 2.000
" Actual End Object Actual Object Design Instant Average Required Relaxed Achieved Achieved Surface
Eye Rosition Position Position Eye Level End Level Level Speed Grade Grade Distance Distance Distance D(i:s';:;ie Stafus Intersect

58200.000 59020.000 59020.000 145.924 138.704 138.704 75000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
58250.000 59070.000 59070.000 145575 138.355 138.355 75.000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
58300.000 59120.000 59120.000 145226 138.007 138.007 75.000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
58350.000 59170.000 59170.000 144878 137.658 137.658 75.000 0000 0.000 820.000 820.000 820.000 820.000 Achieved None
58400.000 59220.000 59220.000 144.529 137.316 137.316 75.000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
58450.000 59270.000 59270.000 144.180 137.013 137.013 75000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
58500.000 59320.000 59320.000 143.831 136.755 136.755 75.000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved  None
58550.000 59370.000 59370.000 143.483 136.542 136.542 75.000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
58600.000 59420.000 59420.000 143.134 136.374 136.374 75000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
58650.000 59470.000 59470.000 142.785 136.251 136.251 75.000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
58700.000 59520.000 59520.000 142.436 136.173 136.173 75.000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
58750.000 59570.000 59570.000 142.088 136.140 136.140 75.000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
58800.000 59620.000 59620.000 141.739 136.152 136.152 75.000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
58850.000 59670.000 59670.000 141.390 136.209 136.209 75.000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
58900.000 59720.000 59720.000 141.041 136.310 136.310 75.000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved  None
58950.000 59770.000 59770.000 140.692 136.457 136.457 75.000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
59000.000 59820.000 59820.000 140.344 136.649 136.649 75000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
59050.000 59870.000 59870.000 139.995 136.885 136.885 75.000 0000 0.000 820.000 820.000 820.000 820.000 Achieved None
59100.000 59920.000 59920.000 139.646 137.167 137.167 75.000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
59150.000 59970.000 59970.000 139.297 137.493 137.493 75000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
59200.000 60020.000 60020.000 138.949 137.865 137.865 75.000 0.000 0.000 820.000 820.000 820.000 820.000 Achieved None
59250.000 60070.000 60070.000 138.628 138.281 75.000 0.000 0.000 820.000 820.000 820.000 820.000

© 2020 Bentley Systems, Incorporated

Achieved

None

Bentley
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@ A

Aquaplaning

WWW.BENTLEY.COM

guaplaning

a Bentley Civil Report Browser - C:\Use
File Tools Help

C\Program Files\Bentley\OpenRoads Designer CONNEC"

b Cant -
4 Civil Terrain

InverseReport.xsl

Terrain Crossing Features Report.xsl

Terrain Duplicate Points Report.xsl

4 CivilGeomet
HorizontalAlignmentArea.xs|
HorizontalAlignmentCheckintegrity.xsl
HorizontalAlignmentControllineDataTable xsl
HorizontalAlignmentCurveDataTable.xs|
HorizontalAlignmentCurveSetReview.xs|
HorizontalAlignmentintervalXYZ xsl
HorizontalAlignmentlength.xsl
HorizentalAlignmentReview.xsl
HorizentalAlignmentReviewASCllxs]
HorizentalAlignmentReviewWithPlLxsl
HorizontalAlignmentStationEquations.xsl
HorizentalAlignmentToTIW.xsl
HorizontalAndVertical AlignmentReview.xs|
HarizontalElementsTable.xsl

j Create Flowline Repor

Aguaplaning Report

Report Created: Tuesday, October 30, 2018
Time: 10:11:37 Al

Note: All units in this report are in feet unless specified otherwise.

Flowline Rainfall Intensity: 1.999995996 inch/hour
Texture Depth: 0.010000000
Formula: Gallaway
Using Equal Area Slope?:. False
Surface Name: RoadModel

-------- Flowline Points - - - - - - -

HarizontalElementsTableSimplified.xsl e

Gallaway Film Road Research Film Depth Slope Distance Z (original
Depth Lab Film Depth Difference (%) Along X Y surface)
0.000000000 0.000000000  0.000000000 0.000 0.000 34012.966 43033_215 45582
0.002367640 0.013851437 0.011483797 8.834 128.143 34041.363 42908.25(; 42.132
- 0.002684110 0.014216082 0.011531972  8.731 134.344 34042713 4,0, m:; 4 .96; v

| © 2020 Bentley Systems, Incorporated
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Aguaplaning

Aguaplaning

The result of an Aquaplaning AnaIyS|s IS
* a Delta terrain model and '
* flow lines = Breaklines

LS
A
\‘g' g .
e
‘$ _i——
a0 #J.
& .
A
&
P 4 ".s
i B
A“ , ,“‘d
o
& - &
e
al Ll
Qﬂ‘ \_...;‘
H\-'.'-."’

w View 3 - Front, Default \EI@
=6k~ 4 B PAPCADOHREES S TS,

* Elevations < a few mm
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Aguaplaning

Aguaplaning

The Aquaplaning Feature Definition uses a Thematic Height Display
Style to enhance its readabillity.

You can Add Flow Lines 4% for areas needing more detalil

56 | WWW.BENTLEY.COM | © 2020 Bentley Systems, Incorporated Be ntleg
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Aquapl

ot

| WWW.BENTLEY.COM

aning Report

-

3 X

.\i' j-| Create Flowline Report

L] #

Hover over a Flowline
Reset,
Left-click to select it

hwhE

menu to display
Click Create Flowline Report

o1

Move the mouse along it a little to get the context

a Bentley Civil Report Browser - C\Users\jeff. martin\AppData\Local\Temp\RPTa5yzgiez.xml

File Tools Help

C\Program Files\Bentley\OpenRoads Designer CONMNEC

d

© Cant -
4 Civil Terrain

InverseReport.xsl

Terrain Crossing Features Report.xsl

Terrain Duplicate Points Report.xsl

4 CivilGeomet
aguapianing.c
HorizontalAlignmentArea.xsl
HorizontalAlignmentCheckIntegrity.xsl
HorizontalAlignmentControllineDataTable xsl
HorizontalAlignmentCurveDataTable.x
HorizontalAlignmentCurveSetReview.xsl
HorizontalAlignmentintervalXYZ.xsl
HorizontalAlignmentLength.xsl
HorizontalAlignmentReview.xsl
HorizontalAlignmentReviewASCll xsl
HorizontalAlignmentReviewWithPl.xsl
HorizontalAlignmentStationEquations.xsl
HorizontalAlignmentToTIW.xsl
HorizontalAndVerticalAlignmentReview.xsl
HorizontalElementsTable.xsl

HorizontalElementsTableSimplified.xsl bt

— O
Aguaplaning Report
Report Created: Tuesday, October 30, 2018
Time: 7:25:34 PM
Note: All units in this report are in feet unless specified otherwise.
Flowline Rainfall Intensity: 1.999995996 inch/hour
Texture Depth: 0.010000000
Formula: Gallaway
Using Equal Area Slope?: False
Surface Name: RoadModel
-------- Flowline Points - - - - - - -

Gallaway Film Road Research Film Depth Slope Distance Z (original
Depth Lab Film Depth Difference (%) Along X Y surface)
0.000000000 0.000000000 0.000000000 0.000 0.000 34069.757 49950 904 43.082
0.000000000 0.005825824 0.005825824 83834 22 668 34074 781 49998 799 42 472
0.000000000 0.005979191 0.005979191 8731 23.765 34075019 ,,q0q~ .m,; 42 443

v

Bentley



Aquaplanmg Report — ANZ Localization

58 | WWW.BENTLEY.COM

file Tocls Help
CA\ProgramData\entiey\OpenRoads Designer CE\Confic

4 Aguaphining ANZ
Agquagiansg Aciticads Tmme xl
Agquasplaning Acitready - Jmme .l
Aqueglanng-austroads-Imme.al
Aquaplanng-dustroads-dmm-as!

Euwaa~kxm¢r5mm-ﬂ

Aquaplanngaal
Camt
Coll Termain
CMGQOM','
CralGeametsy ANZ
CrilSurvey
ComidorModeling
ComdorModelng ANZ
Svaluabion
Imaget
LegalDescrption
MapCheck
Miling
Schemas
Stakeout
SeationOfizet
Superelevation
Superelevation ANZ

© 2020 Bentley Systems, Incorporated

Custom Reports - Stylesheets

AQUAPLANING RISK ANALYSIS REPORT

Report created 3062018 1627

Rasdall [etensity: 50 menhour
Textare Depth: 0,800 mm
Equal Area Slope™ False

Terrain Name: Design. Boundary

Gallaway

Film Flow Path Distance on Change in

Depth Slope

(mm) (%0)
0,000 000
0.070 358
0339 2.3
0.581 337
1.099 242

(m)
0.000
2449
352
6.774

10.278

Flow Line Flow Depth

(mm /m)

0.000
0.028

251
0.075
0148

Easting
x

3581.901000
3584089000
3585.035000
3588.074000
3591.453000

Northing
Y

3678.022000
3676.921000
3676.416000
3675.257000
3674332000

i

292951
292 864
292834
292.725
292 640

Bentley



Aquaplaning (video)

ﬂ OpenRoads Modeling

v | = H “ « v vsh * IQ Hﬁ ¥ D:\_ORD\presentation--Analysis Tools\simple\Aquaplaning - BEGIN.dgn [3D - V8 DGN] - OpenRoads Designer CONNECT Edition

File Home Terrain Geometry Corridors Model Detailing Drawing Production Drawing View [Search Ribbon (F4) el v] &v A m (7)
3 @ FromFile @ 4Ry Edit Complex Model :{;} e A
k 2 : 4 % ’: A 2 i M 2SS ], £ Graphical Filter Manager = 7=~ -
22| From Graphical Filter o ; A&y Feature Management ~ “ . | . a 2 X
Additional = Active  Egijt Transform  Points Volumes Hydraulic Reporting Aquaplaning Sight & Export To File
Selection i.i ¥ Q From Elements Methods ~ ¥ Model 4 Boundary Options ~ v v v v 7z

v Visibility v
Selection

Create Edit Analysis

Miscellaneous

-4 2 PPEND G RES SV

OO & - T efaut v”r@’.2 3|4]s|e]7]s) .

Element Selection > Identify element to add to set

Al O X~

’ Q) |File [D:\_ORD\presentation--Analysis Tools\simple\Aquaplaning - BEGIN.dgn] sz | J| ﬂ IDefauIt | ‘ ’

B
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Thanks! Questions?

Remember: anyone can be a proficient OpenRoads Be nﬂeg

Consumer (and ready to learn to Create) in an hour or two. Advancing Infrastructure

© 2020 Bentley Systems, Incorporated




