Civil Update - Whats new In the latest product release
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Learning Objectives

» Cover the main product release highlights for civil product lines
— OpenRoads Conceptstation (update 6)
— OpenRoads Designer CE (update 2)
— OpenRail Conceptstation (update 1)
— OpenRail Designer CE (EAP)

— Companion products
* gINT Civil Tools CE (Update 1)
» Descartes CE (Update 2)
* LumenRT Designer

— Product Roadmaps
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Key Benefits and features of Update 6

» Improved reality model and * General Improvement Areas
geocoordination capability — File management
— Streaming Scalable Mesh — Import/Export Enhancements
(ContextShare integration) — Template Enhancements
— Streaming imagery from Bing — Intersection Enhancements
- venan i
%%%}gg?kr?vsﬁgrgrgatea ance — Grading Enhancements

— Ramp Enhancements
— Bridge Enhancements
— Tunnel Enhancements

originated)

* More efficient conceptual
design in less clicks
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Scalable Mesh

- Scalable mesh provenance feedback (where data originated)

* When attaching 3SM, users can now select from new option
— Requires user to be logged into CONNECTED project

Bentley

5 | WWW.BENTLEY.COM | © 2017 Bentley Systems, Incorporated



Import/Export Enhancements

* Reprojection during import (TIN, DTM, ALG)

— If coordinate system of import is known to be different than project’s, user
can specify/identify so that imported data lands in project area

» Choose specific alignments to import/export

» Alignment overwrite on import

— Enables users to work in “working files” then bring alignments into master
project file
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Template Enhancements

* Divided Highway support

-ﬁ]- I = {:};, Striping:  No striping pattern 11 $+ I— ‘W ,@ ,@ &) m‘

* New MSE Fill Wall

=5.00 -3.00 L. . . . . 11,00 13.00

MSE wall (Fill) 2.0 -24.00 -12.00 -17.72 -11.81 Concrete
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Intersection Enhancements

» Support for raised islands

OpenRoads ConceptStation CONNECT Edition My(6fiéptFile_1.dgndb

106{36ft

Select item with mouse click or tap. Select multiple items by holding down CTRL key.
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Intersection Enhancements

* Improved Grading

» Overlapping side slope resolution
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Ramp Enhancements

* Vertical grade at gore matching primary road

¥iistart).dgndb

Place Ramp

Simple Direct Romp 1 Lane (Right Origin)
Ramp Type Road Template
Name:  U-PA_7_Default
Speed: | 70

Curve: | Simple

Radius:  500.00 m
Primary: | Tapered

Secondary: | Tapered

Select primary road.
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Bridge Enhancements

 Support for Divided Highways

* Build bridge template (just Ilke new divided hlghway template)
for twin bridges

10.00 ft

5.00 ft

0.00 ft

- E———
S —————

-5.00 ft

-10.00 ft

-40.00 -30.00
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Tunnel Enhancements

* Twin tunnels matching new divided
highway template (no need for
special templates)

- Additional shapes support (box,
horseshoe, curvilinear (3 radii)

Tunnel Placement - %

Shape: | Circle - o Addltlonal parameters to
Vertical Clearance: 16,00 ft help Slze the tunnel
Thickness:  1.00 ft
Walkway Width:  4.00 ft
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OpenRoads Conceptstation CONNECT Edition

OpenRoads
P Conceptstation
<* Update 5 Regular
1/4ly updates
OpenRoads
g Conceptstation
=
OpenRoads
" A Conceptstation
Q’. Update 7
Target Nov 17
OpenRoads
g} Conceptstation
Q’ Update 8
Q217 Q317 Q417 Q118 Q218 Q318 |
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Key Benefits and features of Update 2

» Topographic Survey

- Enhanced Geometry workflows * Regional support
- Extended drawing production — Language packs
capability — Regional standards and datasets

_ shipping against Update 2
* New Analysis tools PPINg &9 P

* Technical Previews

* Workspace enhancements for
more 3d model detalling

- Companion product updates

— Descartes
— gINT Civil Tools
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Openroads Designer Survey

* New Survey Workflow

Reality Modeling

ﬂ |Sur\re:,.r T | - H .‘_C:‘ - ; é ic = D:\Civil Presentations\201T\Learn Conference 2017\3. OpenRoads Designer Survey Updates\Data\seed3d.dgn [3D - V8 DGN] - OpenRoads Designer CONMNECT Edition ( ] Drawmg

m Home Field Book Terrain Geometry Drawing Production Drawing View

R X |& & & & B | R X |q v

[Z2] Show Details Grid
[_| Hide Details Grid

w | Modeling

Wizualizati g
E 1sualization :l

T A 5
<9 AU Z .f?/\/nﬁd/:\u?\fNA:)*ﬁ

) - Subsurface Utilities I
~ New Delete Im'—jmrt Text Import Import Import ~ Mew Delete Explorer  Redraw . . Create Break loin Append Insert Transpose Close Move Move Delete
Field Book Field Book ile  Import Wizzard Trimble Link Leica DBX from graphics | Field Book Field Book Survey Data Ay Reset Details Grid | New Point Point Along Point
Edit Import Export Points Linear
) OpenRoadsModelng ~ O HE « -+ £ & = D:\Civil Presentations\2017\VIl - 201 7\IHL Connect Data\Composite 3D Model.dgn [3D - V8 DGN] - OpenRoads Designer CONNECT Edition (Technology Preview) =M%
Home  Temain  Geometry  Coridors  Model Detailing Drawing Production ~ Drawing  View Search Ribbon (F4) P - |Signin ~ F @
3 2 @ |
. . @ [None * | Defautt | Q |M E £ :j k s . ! & lZ ‘@;(( 8 OpenRoads Help
Eo ~|[mo -|=o @0 - Explorer TA;;\B;! Models vawea‘y‘? = siﬁ;?:::. e Reports Ani;ﬂy Ri‘;’.l'é’fi ‘;ﬁpvmﬂ' Gem§§~ \n%m =)\ Open RSS Reader
. al I I I I ar O O S Attributes Primary Selection Model Analysis and Reporting Model Import/Export OpenRoads Help
% View - Top, Default (=N e =
WS- LLPROQYHouREE ITYS

— resides in Project Explorer
— Right-click options
— Drag-n-Drop
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Openroads Designer Survey

Expands and Improves Openroads capability

— Extends Feature definitions

- DTM stroking controls for survey as override to general

— Customizable structure

— Uses Openroads Annotation

« Annotate linear or attributes no longer requires
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[ Libraries
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Openroads Designher — Enhanced Geometric Workflows

IFC Alignment 1.1 support

Simplify geometry for Horizontal and Vertical
Redefine complex for Horizontal and Vertical
Remove snap rule for Horizontal and Vertical

- [
=~ = _B

il

i z2 sk

2 ||f ¢ 8§
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Openroads Designer — Extended drawing production capability

* Tabular annotation for p

* Additional annotation

WWW.BENTLEY.COM

© 2017 Bentley Systems, Incorporated

rofiles and sections
 Plan and profile subsurface Utilities annotation
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Openroads Designer — New Aquaplaning Analysis tools

* Aquaplaning occurs when tyres don'’t grip the road surface. One
cause of this Is because of water on the surface, so the road design
must keep the water film depth to a minimum.

* Problem areas include superelevation, entry and exit ramps (which
Increase road width) and approaches to junctions (braking).
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Openroads Designher — New Analysis tools

Analyses a terrain model
Calculates water film depths

formulae

Report selected flow paths

© 2017 Bentley Systems, Incorporated

WWW.BENTLEY.COM

Use Gallaway or Road Research Lab

Produce a film depth thematic

Aquaplaning Report

Repott Crested. 06 September 2017
Time 154246

Noter AN UAES It ING fopan are N Helors Uhiess SgociTod wtherwee

Flowline Raintall Intensity: 200 000000000

Texture Depth: 0 000500000
Formula: X0 Gallaway
Using Equal Arca Slope?: Tue
Surface Noma: ED
Flowline Points

Gallaway Film Depth  Road Research Lab Film Depth  Film Depth Difference Slope Distance Along X Y Z (original surface)
0 009000000 0 000000000 0 000000000 0 CON000000 0000 37948 953902682 11353 719385659 317 848063831
0.005738956 0 001975452 0 003763504 0671318258 7852 37954 850937224 11348 531029280 317 795281660
0 004964176 0 605884429 12857 37958 44598085 11245 053211556 317 730296479

0.007541775 0.002577599



Openroads Designer — Subsurface Utilities

- What’s new in Update 2?

— Storm Scenario Wizard
— Critical Scenario Analysis

— One-dimensional overland flow paths from flooded
nodes

— Dynamic Profile showing crossing utilities and slices
any other 3D data

— Design calculations now match the Wallingford
Procedure (UK)

— Support for the WinDes “MDX" file format (UK)
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Openroads Designer — Regional Languages and Standards

» Multiple Language packs available
— English / French / German / Chinese / Polish / Spanish
— More to come...

* Regional standards and datasets shipping against Update 2

— UK/ Australian / Hong Kong / Chinese / India / French / German / Polish /
Spanish / Danish / Swedish / Dutch / Japanese / South African

— More to come...

26 | WWW.BENTLEY.COM | © 2017 Bentley Systems, Incorporated Bentleg



%
T
@
O
e
c
S,
o
@)




OpenRoads Designer CONNECT Edition

.= OpenRoads Designer

dcm Moving to regular
__ OpenRoads Designer 1/4ly updates

s
d Update 1

.= OpenRoads Designer
.a OPenRoads Designer

o
< Update 2
v

Target Nov1l7 S* /8 Update 3

Q217 Q317 Q417 Q118 Q218 Q318 |
.= 9S4 Legacy Products

G
d Update 3
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Planning Conceptual Design Detailed Construction Operate &
Design Maintain

IND BLNEISLANS
LIl LAl L)

PrOJectW|se AssetWise “OpTram
Bentley Rail Track

PowerRail Overhead Line

Current Solutions

ProStructurers
Bentley
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Planning Conceptual Design Detailed Construction Operate &
Design Maintain

IND BLNEISLANS
LIl LAl L)

o raes

- ; : 4 ! _ -l
ProjectWis AssetWise “OpTram”
OpenRail ConceptStation § OpenRail Designer

gINT Promise.e

OpenBridge Modeler

ProStructurers

Futures

Bentley
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OpenRail Design Products

5~ OpenRail ConceptStation

® CONNECT Edition

% OpenRail Designer

CONNECT Edition

Bentley
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OpenRail ConceptStation

* Builds on Openroads Conceptstation

* Adds
— Track geometry
— Rail Standards
— Yard/Siding locations
— Turnouts
— Rail template catalog
— Tunnels
— Bridges
— Signals

— Concept design of Electrification & Overheadllne (OLE) Systems -
« OLE Standards, OLE Structures
« Schematic reports and quantities
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OpenRail ConceptStation Demo Project

Terrain Import

Overhead Lines
Masts and Portals

Quantities

o W
ey -

Visualization

_ _ Model Eprrt
Playlist: Demo Project
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Videos/OpenRailConceptStationPlaylist.dpl
Videos/OpenRailConceptStation/2-TrackBridgeTunnel.mp4
Videos/OpenRailConceptStation/1-GeoCoordination.mp4
Videos/OpenRailConceptStation/3-YardMultiTrack.mp4
Videos/OpenRailConceptStation/4-OLE.mp4
Videos/OpenRailConceptStation/5-SectionsQuantities.mp4
Videos/OpenRailConceptStation/6-Visulization.mp4
Videos/OpenRailConceptStation/7-Export.mp4




Benefits

* More Efficient Prototyping
— Different options can be considered with ease
— ldentification of greater cost savings

» Higher precision in early stages
— Better modelling
— Better quantity takeoff
— Reduce cost variance
— Track quantities, rail, turnout, material costs..
— Tunnel and bridge quantities

— Calculation of overheadline costs; mast, portal, cantilever
quantities, wire lengths...
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OpenRail Conceptstation CONNECT Edition

OpenRail
Conceptstation

OpenRail
Conceptstation Moving to regular
Update 1 1/4ly updates

OpenRail
Conceptstation
Update 2
OpenRail
Conceptstation
Update 3

. . Target Nov1l7
Aligned with OpenRoad J
Conceptstation release cycle

Bentley Product Stream

Q217 Q317 Q417 Q118 Q218 Q318 |
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OpenRail Designer

» Consolidates and Incorporates core
functionality from;

— Bentley Rail Track /Power Rail Overhead Line

(P ROL) with Open Roads Designer 9:0- - s ER I 0 ¢ [ O X
* To provide Detail Design Ralil Solution that
— Consumes conceptual design

— Provides detailed geometry solution
« Circular vertical arcs
» Multiple spiral transition definitions, including:
— Clothoid, Bloss, Biquadratic parabola..
* Rail alignment calculations |
— Integrates with Promise.e for electrical design B —

— Integrates with asset management systems
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Videos/OpenRailDesigner/2-Turnouts.mp4
Videos/OpenRailDesigner/1-Regression.mp4

OpenRail Designer Turnouts

* Rule based application
» Automatic healing of geometry e R ——— T —
- Turnout application on curves s e
* Types

— Single, Double

— Single Slip, Double Slip
* Diamond Crossings

 Extensive Library

— AREMA, German, UK, France,
Russian, UIC ...

— User defined turnouts can be
added

e

J i - =
-0 - & - Bvasiiosvins = D W2lslslslslelsl 5 B LS O @ X~ _L ]

Apply and modify clip masks & Tumout:, Levet Defauit

| 2] @ |oetaut [ I | |2lel |= |
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OpenRail Designer Regression

 Sorts point readings

« Easy selection tools for regression
points both on plan and curvature
view

» Horizontal and Vertical regression
« Automatic placement of spirals

« Curvature Diagram, easy
Identification of curves and lines

« Automatic or manual selection of
object type

- Convert rail readings to centreline, s s cmmen e
calculate existing vertical and cant

2] @ oo LI 12l | |ml [
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OpenRail Designer Cant (Rail Superelevation)

- Cant formula based calculation,
appl led and equi librium constant L M w e I
- Speed table driven cant calculation e

— Speed assignment for different
sections of the track

— Speed transition

— Alternative speed selection; commuter
rail, freight rail, express...

— Automatic or manual creation
- Cant diagram

- Automatic identification of design ——— e ——
problems | |

* Virtual transitions
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OpenRail Designer CONNECT Edition
,ﬁ OpenRail Designer ‘I

Limited Access

Moving to regular
1/4ly updates

OpenRail Designer

Early Access

OpenRail Designer

Comercial Release
(NLT 15t April 18)

Aligned but not constrained to OpenRail Designer

OpenRoad Designer release cycle

Update 1
Q317 Q417 Q118 Q218 Q318 Q418 |
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Integrated Capabilities

OpenRoads

Civil Tools



What is “gINT Civil Tools” ? R T

| =
. L . AR L I
* Two gINT sister applications, available for gINT AN PR
Professional users and gINT Professional Plus ’

users : gINT Civil Tools Professional and gINT
Civil Tools Professional Plus

» Standalone applications that work with

— Existing gINT installation (no upgrade requirement)
— Existing gINT projects (.gpj and SQL)

* Also delivered in Open Roads Designer

53 | WWW.BENTLEY.COM | © 2017 Bentley Systems, Incorporated Bentleu



Boreholes

At-A-Glance —_—

-
N -
. - =

_——Driliing plan Links to Logs

Raster and \

vector data Lithology

.
-

—— %

Water level

Volumes

3d models of
existing ground

‘ % Fence Diagram

Surfaces
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New in gINT Civil Tools Update 1

« 3d Modeling

Working with gINT

Interoperability

Loading data

Oriented display for fractures ( rock drilling )

gINTv8.dgn [3D - V8 DGN] - gINT Civil Tools Professional Plus CONNECT Edition (Technology Preview) - O

X
r-14- ~B0

. . . . Home  gINTProjects | SiteMap
Environmental readings / logarithmic i @B<== k¢ B&Se % A QO @[T 3
g g aW@=st ¢ % ©| 3| 4
Explorer Attach Models Level Element atabase en| Close Query ftem Advanced Annctate Annotate INT  gINT gINT Project
PIOTET Tools + Display T 7 | Selection u Toolsw ) v Connectivity| A Types. " Clokey " Bareholes:lbem Types | Reports: Fenca: Informahon EEEISA

ity gINT Tools

New data type et meeaE B S

N-value calculation
Continuous data reading

gINT commands
Query All projects from SQL server

Export to LandXML
MS Excel data source

Create Mesh
Create Cross Sections ,

Create Fence Diagrams e |l | BRRERRIL
Edit terrain from cross section
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Integrated Capabilities

OpenRoads

Civil Tools



What is Reality Modeling ?

Advanced Processing for Imagery and Reality Modeling Data
Provided by Bentley Descartes

P - — -

Reality Mesh Processing
Point Cloud Processing
Scalable Terrain Modeling
Image Processing

Hybrid Raster/Vector

Bentley



Why you need Descartes CONNECT Edition?

- Leverage Reality Meshes, * Integrate Reality Modeling data
Terrain Models and Point and Engineering data

Clouds made of Billions of - Produce deliverables sur as i-

points and Triangles models, 3D PDF, Ortho Images
 Extract features from both In any direction.

Point Cloud and Reality

Meshes

 Extract ground models and |
Ortho images from Reality M i
Meshes

- Extract ground models and
classify ground points from
Point Clouds

58 | WWW.BENTLEY.COM | © 2017 Bentley Systems, Incorporated




Key Reality Modeling capabilities
Descartes CONNECT Edition Update 2

* 64 bit architecture and Ribbon User interface

 Point Clouds

Ground extraction

Point Cloud colorizing from Ortho images
Point Cloud classification editing

Piping Feature extraction

Breaklines and linear feature extraction
3D Modeling by Section

Clip and Section manager

Batch Snapping and Draping of elements

 Scalable Terrain Model

Creation of scalable terrain models (STMs)

High-performance display of very large digital terrain models
g1’Mg) with numeroqu) dy Isplay n)1/o egs J

High-resolution image draping on STM

STM update and synchronization with various terrain data
sources

Viewshed analysis

59 | WWW.BENTLEY.COM | © 2017 Bentley Systems, Incorporated

Reality Mesh

New Quick ground extraction

New Export to Terrain Element

New 3MX to 3SM conversion

Retouch ContextCapture Meshes

Ground extraction

Generation and manipulation of cross sections
Breakline extraction

Real time Mesh classification to enrich mesh with data from
many sources

Orthoimage extraction on any axis from RealityMesh

Bentley



Generate cross sections with Reality Meshes

View 1, 3D Metric Design

- -4 ACAHNY HRBEFHVAKE

Lo

« What is 1t?
— “2 clicks” cross-sections

— Automatic adjustment of View
Rotation and View Auxiliary
Coordinate Systems from
Sections

* Benefits? e ¢
— Enable easy analysis of 3D sy
Reality Mesh through x-sections = @7 #*8aEashrEESSRaAE
— Simplify 3D Modeling and
feature extractionto
measurements in x-sections
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Integrated Capabilities
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LumenRT Designer

* What is 1t?

— New “Free license’ with any entitled CONNECT product
« Microstation CE / Openroads Designer CE / AECOsim Designer CE

« Otherwise 30day trial mode
— Go Pro option to upgrade

...........

& Viusiastion codide-2 286 D:\Bent HL_ VB DGN] - OpenRoads Designer CONNECT -2
Home  View  Animste  Drawing Aids carch Ribbor (F4) F- L ~Bw
ol o = e-e @ @ 2 ki + A, aMamage (B appl - 7 i 1 -®
o W o b o i Remove * B <] ] -0
eI = s = orer jement . ce s - > X
2 0 2 2 € @ v Selechion ] * WE © Comers (g Photomatch -+ @ Emironment (3 £ax - ). Scene & Mans R
Atnbutes Primary : 5 M © Rendeing ites
> Ox S [ —— = %
K . (1) = % ¥ €y P
Shage.

JEEENEEEEEEEEN;" [

- I et - Bzl lelslelele i B Sl Q% @ X~ A ]
Rotate Voew > Define smamt of rotation i Level: Conatrertinnz
Pl h S FICRACEY | pE

| etmr - |asasasenemome sl | W] alel | Bl L2
o - L0 L

— |
3 - By I
A" -L” = 1dith images. videos and 360 degree YouTube compatible panommas. Users can now walk-thy,  — 900 ISRLIC w2120

LumenRT Designer LumenRT Pro (Full
(embedded) Version)

Window Area Size 1920 x 1080 Unlimited

Video Export Max Size |{1920 x 1080 8,000 x 4,000

VR Export No Yes

Publish LiveCubes No Yes

Logo Bentley LumenRT Logo Custom or None

Bentley, Revit, Sketchup,

Exporters Bentley MS Connect ArchiCAD, CityEngine
Partial (aproximated 1/3rd of

Content Library the library) cloud download  |Full - cloud download

ExePayload Size

Web-downloadable through
new MS modular installer

Web-downloadable &
Bentley Select

Bentley



Civil Update - Whats new In the latest product release
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Learning Objectives

» Cover the main product release highlights for civil product lines
— OpenRoads Conceptstation (update 6)
— OpenRoads Designer CE (update 2)
— OpenRail Conceptstation (update 1)
— OpenRail Designer CE (EAP)

— Companion products
» Descartes CE (Update 2)
* gINT Civil Tools CE (Update 1)
* LumenRT Designer

— Product Roadmaps
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Thank You!

g Benfley

Advancing Infrastructure

© 2017 Bentley Systems, Incorporated



