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Industry Drivers

Demand for 3D models & BIM / Digital Engineering
project deliverables:

"ALDOT' (Draft) - e-on software LumenRT
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Working with multiple designers in OpenRoads

* A example of Referencing for a single discipline of a Complex Project

All Superelevation
2D (Optional)

Geometry 1 i Bi-Directional Corridor 1
2d 2d
=< ND=1\ ND=1 < ND=1
S ‘ S Mast
2 Master : = aster
Geor;detry 2 S35  Geometry > Corrzlgor 2 2S5 Corridors
A 2D/3D 5 2D/3D
Geometry 3 |, / Py Corridor 3 |, Py
2d 2d
Terrain
*
3D ND = Nesting Depth
* Terrain could be it's own Note: All 2D files will have
nested reference structure auto-managed 3D model
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Working with multiple designers in OpenRoads

» Creating models from multiple references
— 3D DGN with Terrain

— For each road consider:
« 2D DGN with Horizontal and Vertical alignment
« 2D DGN with Superelevation (optional)
« 2D DGN with Corridor
« 2D DGN with Plans
e 2D DGN with Profiles
« 2D DGN with Cross Sections
« 2D DGN for Sight Distance
« 2D DGN for Aquaplaning etc
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Working with multiple designers in OpenRoads

ﬂ Corndorl1.dgn
ﬂ Corndorld.dgn
ﬂ Corndorl3.dgn
ﬂ Corndors Merged for Export.dgn
ﬂ CorndorsALL.dgn
ﬂ Geometrnyl1.dgn
ﬂ Geometryl2.dgn
ﬂ Geometny(3.dgn
ﬂ GeometryALL.dgn
ﬂ Terrain.dgn
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Merging Corridors

£d OpenRoads Modeling ’ H ‘i le « [ C:\ProgramData\Bentiey\OpenRoads Designer CE\Configurstion\WorkSets\RMS Project 001\dgn\Corridors Merged for Export.dgn [3D - V8 DGN] - OpenRoads Designer CONNECT Edition

m Heome Tesrain Geometry Site Layout Corridors Madel Detailing Drawing Preduction Drawing View Seg b o . I e

& |None * | Default k i, l{fﬂ lﬂif
Eo -l[Z0 &0 -|me - ek 1 G By T G
Attributes Selection Model Analysis and Reporting Model Import/Export
@ |No Feature Defintion
Propecies SR e xpinen TR o View 1 Defauit 3 | & | = |
w Ttems -~

= gl 4 PPROGD HeRER ST

4 wr| ] Y

Type 20/3D Name Description % Design File Sheet Mumber

= properties something m:

OpenRoads Model
& Sheet Index
OpenRoads Standards

Subsurface Utilities Model

- - ~ [C1 Default3D -

Element Selection > |dentify element to add to set | Fal

Default | | : 1]



Federating models across disciplines

« How to view and use other
disciplines data?

— Reference vs Import
— Native DGN vs other formats

— View only vs Design integration
and rules based association

* How to share your data with
other disciplines?

— Native DGN vs other formats
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DWG & IFC — Reference or Import?

« How do you want to use the data?
— View only
— Design integration with elements

» Performance consideration
— Native DWG/IFC or convert to DGN
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Example of DWG Reference for view only (for design integration
save to DGN)

kJ OpenRoads Medeling v L 1o &« ~ =] k C:\Bentley Training\Template Triggers and Switches\Metric - Corridor-LondonRd.dgn [2D - VB DGN] - OpenRoads Designer CONNECT Edition -8 X
File Home Terrain Geometry Site Layout Corridors Meodel Detailing Drawing Production Drawing View Search Ribbon (F4, P - & T oA ﬂ (7))

=R k e ﬁ‘ﬁ l?|§l —+ Copy Template Drop %‘Q & ~2 @ @ Define Target Aliasing s E?- _@ "\ G -2

= Y Impart IRD T 0 Comidor References ~ Im =

Element Mew ew [ Template Edit Edits Create Calculate Dynamic 3D Drive Corridor "
e Selection Corridor Tamplate Drop 4 Transitions = i Template Drop 7 | '75; Corridor Clipping = N N e Sections - Through Reparts ~ 6(7
Primary Selection Create Edit Miscellaneous Superelevation Review

6"";) |No Feature Definition ) |e|‘-“ ’ + 8

Bt Xl . View 1, Default = =R
E-& %~ £ P2LPLPO080 B HEED:

a1

To see properties something must be selected.

2alslsl7|e B B ©% @ X

Element Selection > ldentify elernent to add to set |Reference attached



Example of Using DGN Reference for design integration

EJ OpenRoads Modeling v H h. fo & - j I—] h- = C\Bentley Training Cempleted\Template Triggers and Switches\Metric - Corridor-LondonRd.dgn [2D - V8 DGN] - OpenRoads Designer COMMECT Edition - 3 X

4 ,O.&v,\ﬂt_g-

File Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Preduction Drawing View

a4 k oy i‘_ﬁ + 1 Copy Template Drop &. ':1"' \? & @ Define Target Aliasing ,.§h Q‘_‘? % w - L Eﬂ ’
New il

Ygg Import IRD

Element W Ew i
@y Selection Corridor Template Drop 4 Transitions File Edit ools
Prirary Selection Create = |
= N Curent Template [ﬂsplay _ Close R Fé
oY |No Feature Definition ~ |&z‘r A | [ 553 Ports Name [2 Lanes + Tum Lane + Aux Lane-RT-Urban w/ROW | @ Components (O Constraints |
: (] +J Componerts Description Display Paint N
Properties T =1z End Condition Branches e | | L i i E‘k v 2
4 4 Elements m = -+ EC_HINGE_L s T [[] Digplay Al Companents |
+ ROW Seek NP
4 " Complex Element: E_ROW13 S Right OF Way RT Seek
/" Line +-4 EC_HINGE_R
] (O Display Rules
7 Line +]-{7] Parametric Constraints
/ Line [ Atemate Surfaces
Faint Feature Definitions
/ Line Component Feature Definitions
/ Line 41 Superelevation Poirts
/" Line -
General -~
Complex Hement: E_ ROW 13
oW
BylLevel (70)
Bylevel (3)
BylLevel (2)
Primary
& It Jal
(None) em Value
1] Name Right Of Way RT
0 Description
X Feature Definition  Mesh\DNCA\TC_D...
Geometry v
Parent
Extended v Included in Top/B... True
oatiire -~ End Condition True
Priority 1
E_ROW
E_ROW13 5
Library | Active Template =L o5H-1OM b >
Stroking Definition L4 T Test
Profile From Surface Rule v
e ey 4
4 =
~ [ Mutti-Modet views +| {3 IR H I E |:|,»J @@ X

.'_"‘]At least ene reference model was not found. | 0,«J°| =1 |Defau|t | k 11 | | | | ‘ | | E



DGN Advantages

» Geocoordination including GDA 2020

» Speed of native format

* No data conversion

e Live updates via referencing

 Scalability — compression and performance
« Parametric modelling across reference files
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CDE: Shared and WIP Area

For indicative purposes, the
Shared area is shown here
as a single shaded region.

This may, in truth be
synchronized locations for
each stakeholder.
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Sub-model

Sub-model Sub-model Sub-model
Structure
Model
Structure
Transfer
SHARED
Architecture MEP
Transfer Transfer

/

Architecture
Model

Sub-model

UPDATE NOTICE

S

Sub

- [0 [Project Folder]
- BIM

-3 01-WIP
-3 Designs
-3 Drawings
-3 Sheets
- [  Coordination Models
-3 Composition Models

- [0 WIP_TSA

- 3 02-Shared
-3 CAD
- BIM
- [ CoordModels

- (3 03-Published
+ (O YYYYMMDD-Description
+ (3O YYYYMMDD-Description

- [ 04-Archived
+ (O YYMMDD-Description
+ (O YYMMDD-Description

- (3 05-Incoming
- [ Source
+ (3 YYYYMMDD-Description
+ (1 Source

- (1 06-Resource
+ ([ Titleblocks

MEP
Model

Sub

+ [ Logos
+ [ Standards

Source: AEC (UK) BIM Standards

[BIM data repository]

[WIP data repository]

[CAD files (incl. ‘Modified’)]

[Design models (incl. ‘Modified'")]
[Sheet/dwg files]

[Export data e.g. gbXML or images]
[Components created during this
project]

[WIP Temporary Shared Area (TSA)]

[Verified Shared data]
[CAD data/output files]
[Design models]
[Compilation models]

[Published Dataj
[Sample submission folder]
[Sample submission folder]

[Archived Data repository]
[Archive folder]
[Archive folder]

[Incoming Data repository]
[Data originator]
[Incoming folder]
[Data originator]

[Project BIM Resources Library]
[Drawing borders/titleblocks]
[Project logos]

[Project standards]

Bentley



Federated BIM approach: BS1192

retain ownership

Bentley Geo Civil

retain ownership retain ownership retain ownership retain ownership

itecture A
Bentley Architec . Bentley Structural Electrical Systems Mechanical Systems

-~ o

retain ownership

Non Bentley Formats

referencing
referencing
referencing :
referencing
referencing
referencing

WORK IN PROGRESS

Non-verifigd design data used by in- Verified design data shared with the Coordinated and validated design
house design  team only project team output for use by project team

QUALI
ASSURA

!

Document Controller

ProjectWise
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Using Asset Manager to attach item types

C:\ProgramData\Bentley OpenRoads Designer CE\Configuration\WorkSets\RMS Project 001\dgn'\design.dgn [2D - V8 DGN] - OpenRoads Designer CONMECT Edition

a OpenRoads Modeling N H ‘_. -

File Home Terrain Geometry Corridors

& Mone T || Default

g0 ~f[zm0 ~F0 -|@o0 |40

Attributes

& J |No Feature Definition

Properties

~ | Expl Attach
plorer ptiach

Model Detailing Drawing Production Drawing View

iy ;'/7 lffﬂ # OpenRoads Help

Corridor Terrain Import t
Reports ~ Import~  Geometry = nrﬁ:[c]: Ripen S5 Beader

Element ... Reports
Selection :. v

Selection Model Analysis and Reporting Maedel Import/Export OpenRoads Help

2

4 Th Elements n
4 /" Line: BF

g Profiles

General
Geometry
Extended

Line Between Points Rule

Length 50.00000m
Direction 79°36'02.5"

Geometry Points

Feature

Feature Definition D-BARR-W Beam LHS
Feature Name BF

Active3dByFlanProfileRule
Stroking Definition

Profile Line Between Points Rule

= = 5

B View 1, Default
M-8x-|4 P2LPL0MNO8 D EBE &HFH

- i A0 4
a -

- - ~ [ Multi-Model Views =

Mew Mode

10 B -l Q% @ X

jj]une: BF

| od | i |Default




Asset Manager — Bulk attaching Item Types to 3D model

eling v H ‘1'. i | = C:\ProgramData\Bentley\OpenRoads Designer CE\Configuration\WorkSets\RMS Project 001\dgn\Corridors Merged for Export.dgn (3D - V3

=] Openfosd JGN| - OpenRoads Designer CONNECT

m Home Terrain Geometry Sitelayout  Comidors  Model Detailing Drawing Production Drawing View : L 4 o . ‘ ~ [ @
. v [ o
Default -|| e & o “ lﬂ"ﬂ ﬁ?

@ None

v | =D =0 * @y - Explorer Terrain Import Import Ex
(< R - v - v P Import~  Geometry {g t
Attributes Selection Model Import/Export
@ |No Feature Defintion - | g% A + A
P - 1 X Expl rix | =
ropectiss RS a8 View 1, Default-3D 4 =
4 [E) Models (1) ¥ Ttems Ll =g L PPOEOUD HhemEE
fey Default-3 O e 73
General a~ A
Mame Default-3D
Isometric -~
Iscmetric Plane Top
Isometric Lock False
-~
False
-~
Nosth
Azimuth
DD MM ~55
01
Clockwise
A
OpenRoads Model
& Sheet Index
OpenRoads Standards
ter Subsurface Utilitiss Model
v
« £ 3~ 5y ~ [2 DefauitsD - [z ]3] 5

Element Selection > |dentify element to add to set | 4 | & |Default ‘ | E 1]
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el
s |
s | []

Project Deliverables

- PDF

- DGN

* iModels
« LandXML
« Genio

« DWG

* |FC

- T
gl pe -‘"‘

. Navigator i ‘i Navigator - CONNEGT Editio

ll I'l

* Synchro
* Navisworks
* Microsoft Teams

* Visualisation - LumenRT




Drawing Production

e Annotation for:
d Plan
d Profiles
 Cross Sections

Hg

T
""" = I | -
- 1 1 —n
= Y - - - y -
Shest B [ s consructed ] [Ersfect umber]
J— o e — . ——— e
= ==
i T I
rhsisun |
IERRNERS! El
SN . ==
e
RN ;
L1
R T J [
[ LI 1AL [[]]
L] LI |
oo 1 1
o E . E
S TR
LR il
11 [
R T B =
As Constructed Project Number
Podrt Dt Raslaban Mar Cross Sectlon Intagrated Migheay
o == e
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PDF — 2D, 3D, Geospatial, Animated

d OpenRail Modeling =1~ ] RN SN C:\ProgramData\Bentley\ Openfail Designer CE\Configuration\ WorkSets\Rail Project 002\dgn'\Design01.dgn [20 - ¥8 DGN] - OpenRail Designer CONNECT Edition
Home Terrain Geometry Corridors Rail Model Detailing Drawing Production Drawing View

k ‘xrﬂ K}'\l-'? F D @fAE A A8 A7 g A RBC 7.4 FullSae 1= 1 .

AF - 5 ACS Plane Lock
Element Clip Create Update Saved ;llf\){ Place | Place Place Place Edit Change Text A Element Model Hamed Sheet 2
Selection Volume (% Saved View View Settings Saved View = Table MNote Label Text Text Attributes ¥ Annctation> Annotation Boundary ~ Boundary A Annotation Scale Lock
Selection Clip Saved Views 1= | Tables Notes Text "- Annotations MNamed Boundaries % | Sheet Boundary Drawing Scales
i i | o€ 4
[ e e et @ A /O
Properties ¥ B X Explorer rix

' View 1, 240.000 [Sheet]

itz m-4 P LPROYDEE S S

v
OpenRail Model v
& sheet Index v

~

OpenRail Standards

Q.
[Search Plav

b "W Standards

To see properties something must be selected.

Subsurface Utilities Madel L3

Survey
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DGN

* No data conversion required

» Use referencing to see live updates and leave file ownership with
the OpenRoads users

* Apply workflows using ProjectWise

Bentley
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IModels

* Publish from Desktop
« Automated publishing from ProjectWise
 View using

— Navigator Desktop

— Web Browser
— IPad or Android App

Navigator CONNECT Edition
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LandXML & Genio Export

* Horizontal and Vertical Geometry
e Terrains

# TOPCON ZBentley
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DWG Export Options

& Save As DWG/DXF Options

General Remap References  Filter

ff'f |.!-.|

MNon-Default Design Models:
Create Separate Files for Sheets
PolyFace Mesh Tolerance Angle
Force Zero Z-Coordinate
# Application Data
Rendering
=l References
Create Overlays for References (Mo Live Nesting)
Save Path:
Map Logical Names to XRef Block Names
Set Viewport Layer From Clip Element
Set Viewport Locked From Locate Off
Copy Raster Files to Output Felder
Line Weights
Entity Mapping
Classes
Cells
Fonts
Dimensions

Mame Value
=
DWG Version: 2018
Source of Level Display: Global
Viewport Freeze per View Level Display Viewports & Global Layers
Units: Master Units
Line Code Scale (Design Units/Cycle): 0.00000
Use Level Symbolegy Overrides |
Preserve OpenRoads Designer Settings (|
DWG Seed File: C\Program Files\..\seed.dwg
= Advanced
Drop Unsupported LineStyles [l
Drop Unsupported Dimensions O
Create True Colar From DGMN Color Indices O
Convert Empty Enter-Data Fields to Spaces (|
Set UCS From Current ACS
Save Front and Back Clip Planes il
Force Positive Extrusion For Clockwise Arcs [l
DXF Precision (Decimal Places): 0.123456

Create Separate Files

30.00
O

|

When saving to same directory

i

£ Save As DWG/DXF Options

General Remap References  Filter

CSV File:
Apply Level Mapping
Apply Font Mapping
Apply Line Style Mapping

Apply Color Mapping
Apply Weight Mapping

Retain v
Merge v
Merge A
Retain A

[ Merge Visible Edges of 3D Attachments

If Owerrides Exist ©
Convert Reference Files
[ Allow Optimized Clip For R%rence Merge
[ Unnest (Copy) Live Nested Attachments
[ Merge Displayed Levels Only
[ Merge Viewport Attachments

X £ Save As DWG/DXF Options
General Remap References  Filter
< [q'. External Attachments:
Self Attachments:
Mon-Default Models Attachments:
Masked Attachments:
@
Copy Levels During Merge:
& Save As DWG/DXF Options X
General Remap References Filter
Geometry: | Everything v
Fence Mode: |Inside 4
Clip Volume: | lgnore v

Cancel

Auziliary Coordinate Systems

Saved Views

Shared Cell Instances

Unused Shared Cell Definitions

Named Groups
Frozen Levels
Tags

Cancel

oK Cancel

Bentley




IFC EXxport

e Export Alignments to IFC 4.1
— Includes alignment schema

* Export 3D model to IFC

— no Civil Schema available in IFC definition
— Uses IFC proxies
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Export Alignments to IFC 4.1

EJ OpenRoads Modeling HE
m Home Terrain Geometry

” Import/Export

Design Elements =

Elem ent
Selection

¥ Standards -

Primary Selection General

DGEOM-CL 100m CH 20m Tic Geom

Properties

Site Layout Comidors

- =

tailing Drawing Production

=i Reverse Curves ~

= Spirals *

Tools

of @ A
~ax|

Horizantal

C\ProgramData'\Bentley\OpenRoads [

cets and Tapers =

signer CE\Configuration\ WorkSets'
Drawing View

o Tk B Open Profile Model | -

Set Active Profile

Moddfy Complex

A Lines Curves
Geomnetry * |\ Profile Creation = =

Vertical

M5 Project 001\ dgn\Geometry01.dgn [2D -

=l
It

HELDER;

FILE DESCRIPTION(('ViewDefinition [CoordinationView]'),'2:1"):

FILE NAME ('CL1l.ifc','2019-05-30T14:26:45', {'Paul.Cusack'), ('Bentley Systems
FILE SCHEMz|{(*IFC4X1')):;

ENDSEC: &

M] - OpenRoads Designer CONNECT Edition

5 ’
453 /

Complex Transform
Geometry

r

Simplify Complex Table
Geometry Redefine Editor

Common Tools

B View 1, Default
=~ <1 P Op

o 'see properties something must be selected

~ @38 v 15 Multi-Model Views v

MNew Node > Identify element to add to set

E

Default | | E |



Export 3D Model to IFC

k4 OpenRoads Modeling ’ H li ! & - 2k - C:\ProgramData\Bentley\OpenRoads Designer CE\Configuration\ WerkSets\RMS Project 001\dgn'\Design2.dgn [3D - V8 DGN] - OpenRoads Designer CONNECT Edition

m Home Terrain Geometry Cormidors Model Detailing Drawing Production Drawing View 5 bbe P - * -
i = - e 1559 ,
@ MNone Defoult s k ; b l.jfﬁ #8 OpenRoads Help

0 =0 -l@mo - Element Con Ter Mport  mport Open RSS Read.
[d =" -~ Selection Reports*  Imp Geornetry D bt
Attributes Primary Selection Madel Analysis and Reporting Mode! Import/Export OpenRoads Help
Properties x| — —
BEst : i = = @ [ || = View?, Default-30 =
A Ml s-su- 4200000 22 age mri-|4d PPROGD T
-
General -~

3D Linear Blement
Def it

3 bylevel (0)
Bylevel (0)
= Bylevel (0)
Primary

l No Fill

Template {None)
Transparency 0

Geometry -~

3789.16090m.3641.3°
3789.16090m.3641.3°

510 29982m

Point

Extended -~

[ (From View Display

Stroking Definition v

= > ~ [[C1 Multi-Model Views ~ o) |T||I|3 [A|5

XPE V4O X

= “ | & 1
Element Selection 1) |Current Active 3D Linear Element { | & | Default k il | |
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Navisworks

 Export to DWG T .

— DGN Element IDs are shown as
hexadecimal in DWG

* Export Item Types to Excel
— Convert IDs to Hexadecimal

* Import DWG to Navisworks ;M ‘;

Mirosoft Excel Driver (™.adg, *.xkx w | Sehu... | Tise

* Import Excel Item Types using T e
Data Tools S

Exce Driver [*.xds, ©.xkx, = xsm, Famnily
= kb )} Criverld=1046;FIL =excel G /ef Algnment

| Hold open for application lifstme

S0L String
SELECT ™ FROM Sheet 1 WHERE Entity Hardie™=
TopropEntity Handle”, "Value;
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OpenRoads to Navisworks - Export Item types to Excel

Ed Drawing - HE o+ ts - Ci\ProgramData\Bentiey'OpenRoads Designer CE\Configurstion\WorkSets\RMS Project 00Tvdgn\Corridors Merged for Export.dgn (3D - V8 DGN] - OpenRoads Designer CONNECT Edition

D rome  View  Annotse  Atach  Analze  Curves  Constraints  Utiities  DrewingAids  Content  Mesh  CONNECT Services

a A B
-2 3 =
y ¥ | ¥

Attach Detach Pick Import/Export Define . | lld'ﬂlld’?d o

tem  lem  List Cell Crigin

=DECIHEX(A1)

m

L]
2
m

-
Item Types 5 Cells %
" [No Festurs Definticn | g% Mt A E 8
FIopEne bk pea View 1, Default-3D & [ ]
mrdig- L 2ROad (YR ¥ 2 —
] B
To'ses properties something must be selected
« £ )~ b ~ D pefautap - CE @lz]3]4l5]8]7]e rJ Al SO @ X

Element Selection > |dentify element to add to set ] 4| & | Default | | E ]
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Viewing 3D model and Item Types in Bentley View or MicroStation

Save

Save As

Save Settings

Send Mail

Close

Tools

Settings

Properties

Print

Import

Export

Publish -model

Help

Feedback

Open

Recent Files for No WorkSet

Corridors Merged for Export.dgn
CAUsers\paul.cusackiDesktopy
Modified; 5/31/2019 2:28:07 PM

Browse

Comidors Merged for Export.dgn [30 - ¥8 DGN] - MicroStation -8 X
= Bo
= Do
-
Size: 1138 l&

Bentley



Navigator

[ IModells Navigator Web x + = x
€« cC N a * O o :
ZREERE
5| B = g =5

RIGHT

(4}

: :
1
1
|
’ O2D§n Cluq;-ed “ h 8 Search pel
Hazard # Activity Design Type Initial Risk Residual Risk Construction Team Hazard
bl Construction Permanent 20 3 primary civil Exposed ends of reinforcement after pile timming.
(2 owman  emmem o pmeensoitmoromemmerpemmmng
20 Cperation & Maintenance 8 potential icing
19 Construction Temporary 8 Exposed ends of reinforcement after pile timming.
19 Construction Temporary 8 Exposed ends of reinforcement after pile timming.
18 Operation & Maintenance Permanent 10 | 3 working at heights
16 Construction Permanent IE 5 primary civil Underground services.
15 Construction Permanent 13 | Exposed ends of reinforcement after pile timming.
14 Design Permanent 10 potential stress moments
1 Operation & Maintenance Permanent ‘Iﬁ 6 Working at heights
12 Operation & Maintenance Permanent 9 5 working at heights
13 Design Permanent 10 5 Potential stress moments

Bentley
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Search or type a command

Teams

More

Favorites

P0O0001 - Power Plant Pro...

General

00 - Contracts

01 - Estimates

02 - Project Management
03 - Design

04 - Delivered Milestones

P0O0001 - Power Plant Pro... > 02 - Project Manageme... ® -

Conversations

Files

Project Dashboard

Status Report

Published Model v

+

Private Mo classification

2. 0O -
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LumenRT
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LumenRT Web 360 Tours
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LumenRT VR

 Google Cardboard
e Occulus Rift
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Introduction to OpenRoads Designer
QuickStart for Survey

QuickStart for Terrain Display

Creating Terrain from Lidar Data

QuickStart for OpenRoads Designer Geometry
Beyond Centreline Geometry

QuickStart for OpenRoads Designer Corridor Modeling
Creating and Manipulating the Corridor
Template Triggers and Switches

Using Civil Cells in OpenRoads Designer

Site Modeling and Non-Corridor Modeling
Corridor Modelling Quantities

Using and Defining Superelevation

QuickStart for OpenRoads Designer Drawing Production

QuickStart using gINT Civil Tools

QuickStart - Evaluating Subsurface Utilities in OpenRoads Designer

QuickStart - Laying out a Drainage Network in OpenRoads Designer

Hydraulic Analysis and Design in OpenRoads Designer
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