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Benefits of 3D Modeling

“There are significant benefits associated with 3D
design methods beyond support for AMG. The
highest ranked additional benefit is detection and

elimination of design errors prior to construction ...
http://ntl.bts.qov/lib/46000/46500/46557/CFIRE _02-05 Final Report.pdf
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http://ntl.bts.gov/lib/46000/46500/46557/CFIRE_02-05_Final_Report.pdf
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Overview

« Corridors
*  Civil Model
+ Template Technology

It's Really about Modeling

* Piers and Abutments

*  Tunnel Wall
-+ Rails
« Sleepers
 (Going further...
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Overview - OpenRoads Corridors

S —

o Start with a MicroStation 2D DGN.

* Allow Civil to Create/Manage the 3D
o Separation of 2 Worlds but in same DGN

» Doesn’t mean you can't use 3D Environment

« Think of it as..... oears

ns \ Presentation\Danish User Group\Civil Sig 9_20_13\Ne... [ron] 1|t

Close

Help

ooooo
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Understanding The Civil Model

Project Explorer w 1 ¥
File I__] Survey £ Civil Model i] ik

Project Explorer > Civil Model

=J-« Corridors.dgn, Default
-~ Linear Elements

-2 3D Linear Elements
-4 Terrain Models

Provides the container for the Civil Model :
_ Linear E|ements E]gf gsgnleerIr:vatjon

- Point Elements S S
— 3D Linear Read Only Access to

. reference flles % }errain Models
- Terrain Models — —————————— | B Suparaovaion

-l Civil Cells

- Corridors ----- ¥ Civil Objects

=8 Referenced Models
=< Terrain.dgn, Default

- Superelevaton | 7 Crea Eomons
- Civil Objects

- Civi Cel
— Reference Models

FH-." Linear Elements
----- + Point Elements
-2 3D Linear Elements

H- < Referenced Models
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Understanding The Civil Model

Project Explorer v i X
File | ] Survey < CivilModel “ CivilSt 4| ¥

Project Explorer > Civil Model

B~ Linear Elements
Special containers for the Civil Model Y.
— Linear Elements Df
--I@ Features

— Point Elements

— 13D Linear Container content not o e

— Terrain Models

— Corridors

— Superelevation
— Civil Objects
— Civil Cells

— Reference Models

visible at the top level
of the Civil Data Model

# Point Controls
-- * End Condition Exceptions
- Curve Widening
+-ffl Road2
----- {7 Superelevation
=L Civil Cells
:H: Civil Cell: Basic"T"
:H: Civil Cell: Basic "T"1
:H: Civil Cell: Connector
#-<L Civil Cell: Secondary Median RHD
----- ¥ Civil Objects
- < Referenced Models
g <. Design.dgn, Default
FH-." Linear Elements
----- + Point Elements
- 3D Linear Elements
% Terrain Models
----- Hil Corridors
----- & Superelevation
-k Civil Cells
----- ¥ Civil Objects
B- < Referenced Models
g £ Terrain.dgn, Default
----- /" Linear Elements




Template Technology - Corridors

* Provide a container for the
model ingredients
— Multiple Template Drops
— Point controls
— Parametrics
— Curve Widening
— End Condition Exceptions _
— Corridor References —

Parametric Constraint

* Model accuracy is based off
Template Drop Interval and
design stage critical sections
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Template Technology - Linear Templates k

« Subset of Corridor

* Single Drop with frequency
of drop based off Stroking of
Element hung upon

 Use of Site based entities
where accuracy > scale
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Linear Templates Delta from Corridor *

* No Super

No End Condition Exceptions

No Secondary Alignment

No Key Stations

No Curve Widening

Design Stage has no Template Management or Critical
Sections
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Template Technology - Surface Templates

* Apply a Template to a Terrain Model

* Reads template points & components at Origin LI '

* More than Intersections!

e e
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Corridor Modeling in Review

 Corridor Resides in the DGN
— 2D and 3D Model

* Integrate Corridor and Site Modeling
— Both work on same model
— Use the tools that best fit the situation

* Target MicroStation Elements
o WYSIWYG

— Use Reference Files to Control Display of Model
— Drainage, Bridges, etc..
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It's Really about Modeling

» Corridor Modeling is the “Core” but...
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It's Really about Modeling
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Piers and Abutments
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Sleepers

—
bl DADemo Workspace\Power Rail SSA\WorkSpace\Projects\Examples\Rail Bentley-Civil-Metric <.S4\(!gn!-5|t=909r 'ost AQn i?r) -veapD. — O “
File Edit gs Geometry Bndge Drainage Survey Evslustion Drafing Quantiies Rail Track Tools Ultilities Workspace Wiindow
Subsurface Utlity Help
. ~ Defsult - > | 5 - o v % o ~ DY Power Rail Track V8i (SELECTseries 4)
@7 No Feature Definiion v e - n e Geometry Bridge Drainage Evaluation Drafting Quantties
— Help
- View 1, Default s [l = sometry P.. syw @
’ = Geometry Projects Default Robe
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Locate Plan Or Profile Element

Default
Power Rail SS2 MR

ver Ra

Q:f Prefe « » <

DA\Demo W... Robe
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Lock To Stant

ft Cant Point

o
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What if you want to go a little further?

 Drape Images

» Materials

» Pavement Marking
 Vehicles

* Trees

¢ 3igns

 Other Objects
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What if you want something like this?
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Raster Draping

dcrape.pal vs. Scalable Terrain Models

=yimehiey
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dcdrape.pal

Using this option, the workflow is as follows:

* Assign material dcdrape to terrain from dcdrape.pal.
= Note: This can be done automatically with Terrain Element Templates

» Attach images via Raster Manager and enable draping.
= Note: Enable draping can be done during or after attachment

e Enable Smooth view mode.
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Scalable Terrain Model

Using this option, the workflow is as follows:

» Create STM using Descartes

 Attach images via Raster Manager

 Drape using “Set Drape” option in STM dialog

* Enable Smooth mode

23 | WWW.BENTLEY.COM | © 2014 Bentley Systems, Incorporated JL Be ntleg
Sustaining Infrastructure



dcrape.pal vs. STM
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Materials

How to make concrete look like concrete.

25 | WWW.BENTLEY.COM | © 2014 Bentley Systems, Incorporated
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Manual Method

MicroStation Tools > Visualization > Materials

Materials 1] ¢ Assign Material = =

KAl DR 7 Sl 3
. Table: [geomety 242 |1~ & &

Palette: |Landscape pal [Bent v | @ X
Material: ‘Bikelane_dirty = l &l

Palette: ‘ Landscape.pal [Bentley_| vﬁ‘ rT- .

Bikelane_dirty
Grass a little rough Grass area Grass dead

Grass dead displaced Grass field Grass field displaced
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By Level

MicroStation Level Manager

=
Levels Fiter Edit

Level Manager

23 |22 | smboay 15 one) - A -

8l geometry_2d (2).dgn, Default] | A Name ~

& Used A

tuﬁ Tersin_3D dan CRIVRCNTR
vl Ref, geometry_2d (2)d... C-RIVR-EDGE
= Ml Levels C-RIVRIDEN

{none)
{none)
{none)
{none)

[» Filters C-RIVR-TOPB
C-ROAD-ASPH

(=N —In— —]

C-ROAD-CNTR
C-ROAD-CNTR-DEN
C-ROAD-CONC
C-ROAD-CURB
C-ROAD-GRAL
C-ROAD-GRVL
C-ROAD-IDEN
C-ROAD-MRKG
C-ROAD-PATT
C-ROAD-SHLD
C-ROAD-SIGN
C-ROAD-UPVD
C-RRAP-GABN
C-RRAP-MATS
C-RRAP-RVMT
C-RRAP-WEIR
C-RUNW-BLST
C-RUNWLCNTR
C-RUNW-CNTR-MRKG
C-RUNW-DISP
C-RUNW-DIST

< s C-RUNW-EDGE

|

{none)

GUARD

[=I =N =]

£3 €3 03 €3 3 03 c3 63 63 3 63 o3

=

[ == = = =]

PR B B B o B b b kR O R P = R P b b ki R R L —

Palette: |Concrete&Pavers.pal [Be w

EE X

Asphalt (Black) Asphatt (Grey)

Asphalt with lane Concrete cracked
marking

-

Concrete new Concrete pavers

Aaphalt wet

Concrete gray

Concrete
grooved

t‘-é_r.‘-__ '_
rough

| Active Level: Default

|| 2308 of 2308 displayed; 1 selected;

| WWW.BENTLEY.COM | © 2014 Bentley Systems, Incorporated
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Element Templates

It’s all based on the Feature Definition of the Component.

(et Create Template

File Edit Add Tools

Template Library: Cument Template Display Close

C:\ProgramData"Bertley'\PowerinRoad  Name: Mile Strip Road @) Components Constraints —
"Z= Poirt Name List L ) ) ILI
escription: | Display Point Names

(3] Components
(23 End Conditions Display All Components
=5 Mile Strip

== Abutment

== Abutment Wall_wall

= Beam

= Bridge

= Bridge1

= Footer

== Guardrail 0:3 CL_ CONC_BOT

= |-90 Thruway lock2 5 _ o2 RT_SHIFA_&SHER BOT2 Ro

RT_EOP

= Mile Strip Road_Backbone - . L . \ Bl AR
= Pier g T EQRT DRBAEPH_BOT

[Z3 Templates

Name:

Use Name Ovenide: |Pavement Concrete Surface Close
Description:
« Previous
Feature Definition: |Road Pave Concrete T e
_ = Next >
Parent Component:

4 m + T Display Rules: it.... ILI

|| | Ubrary Active Template ‘

Exclude From Top./Bottom Mesh | Close Shape

Preview:

/= Bentley
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Element Templates

Surfaces Feature Definitions used for Proposed Components

Project Explorer

[ % Links | M3 Fie | [J Survey | < Ciil Model | “¥ Civil Standards |_

=X

EI---‘-E Civil Standards

W8 Design

@8 Libraries
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Mile Strip Road.dgn, Default
W8 Civil Cells

Standards

|_;—_|-- Feature Definitions
=¥~ Components

- [9& Road_Cutb
“ Road_Guardrail

- [V€ Road_Guardrai_Post_Cnly
-[/}&m Road_Pave_Aggregate
S0, *Y Road_Pave Concrete
Road_Pave_Shoulder
Road_Pave_Subbase

-/ 1& Road_Sidewalk

Structural
Linear

M Project Settings
-0 Temain Fiters
-0 Utility Fitters

© 2014 Bentley Systems,

-

@ Element Tem'piatss b

Road_Pave_Concrete

General

Extended

Feature Definition

Profile

3D

Element Template

Surface Defaults

I|  File Utilities
& b Bwas VX
-l Wile Strip Road dgn
| - Drainage
L w@ Mone
I Linear
[&-[ | Points
-- Conidor Graphics
B[ 3D Linear
=] Components
--& Road_Pave_Shoulder
& Road_Pave_Aggregate
--J®. Road_Pave_Subbase
KN Road_Pave_Concrete
& Grade_Fil
@@ Road_Cutb
& Road_Sidewalk
- Struc_Wal_Typel
@ Road_Guardrail_Post_Only
- Road_Guardrail
w4 PrintPreparation dgnlib
- Blement_Templates_Imperial danlin
4 Project_Settings_Imperial dgniib
- Sample Drainage FeatureDefs danlib
W Imperial Conduit Library dgniib
Incorporated

Properties

General Settings

Levels
Colors
Line Styles
Weights

Material Settings

>

[EET N Concrete smooth new

Palette:

ConcretedPavers.pal [Be + FE ®

Asphatt (Black)

A-spha?t with lane Concrete gray

Asphalt (Grey)

Concrete cracked

marking

Asphalt wet

»

m
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Terrain Clipping

Managing the Existing and Proposed Models

=yimehiey
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Terrain Clipping

In order to create a realistic model, you will of course at some point in the
process combine your existing and proposed models.

But what if the proposed is below the existing? In that scenario, you will
have to ‘clip’ out portions of your existing terrain in order to realistically
show the proposed model.

31 | WWW.BENTLEY.COM | © 2014 Bentley Systems, Incorporated JE- Be ntleg
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Pavement Marking
« Custom Line Styles (delivered)

 MicroStation’s Stencil 2D Element on 3D Geometry

=yimehiey
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Stencil 2D Element on 3D Geometry

MicroStation Tools > Visualization > Populate

Populate

%|&]&,

|Ster1ci| 2D Elements on 30 Geometry
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Traffic Animation

Using MicroStation Traffic Tools

=yimehiey
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Traffic Animation Tafic
| G

MicroStation Tools > Animation > Traffic Traffic Lane Links [l
Ry 12 4 bl R [

MicroStation Tools > Animation > Traffic Lane Links

L —
wllh
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Traffic Animation

C:\ProgramData\Bentley\SharedContent

 Marlin_Studios_Vehicle_Library.cel
 Dosch_Design_Sample_Library.cel

36 | WWW.BENTLEY.COM | © 2014 Bentley Systems, Incorporated JL Be ntleg
Sustaining Infrastructure



Trees

Using MicroStation Populate Tools

37 | WWW.BENTLEY.COM | © 2014 Bentley Systems, Incorporated
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Populate Tools

MicroStation Tools > Visualization > Populate

* Populate Single
* Populate Along Path

 Populate in Area

38 | WWW.BENTLEY.COM | © 2014 Bentley Systems, Incorporated

$ Populate Along Path o @[ 8|
Content: [Trees v| R
ltem: [Random ']
Alignment: | Vertical ]

$ o <)
Item Spacing : 7 10.000
Path Offset - | 10.000

v

@) PopulateSingle [y [ | & [msa
Content: [Trees V] Q
ltem: Elandom ']

Alignment: [Vertical J
E Paint Surface
% & 8
ltem Spacing 10 OOO Exact
v
% Populate in Area N (o | @ K]
Content: (Trees »| K
ltem: [Random 'J
Alignment: [Vemco' | ]
| Use Fence
% o )
ltem Spacing - | 10000 | [Exact |
v

3 Bentley



Trees

C:\ProgramData\Bentley\SharedContent

o Xfrog_Sample_Library.cel
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Signs

MicroStation Populate Tools

Iy Bentley

Swstaining Infrastructure
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Signs

$(Product_Install_Directory)\WorkSpace\System\cell\roadsigns.cel

41 | WWW.BENTLEY.COM | © 2014 Bentley Systems, Incorporated JL Be ntleg
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Populate Tools

MicroStation Tools > Visualization > Populate

——Frprtete-Sie—
* Populate Along Path |
Use this one to
__Pmm_ control the rotation

of the signs

¢, Populate Along Path = = Bl

Content: [Road Signs - K
item: Humicane Evacuation | v
Alignment: | Verttical
& | @
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4} Mile Strip Road.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) |}
* Fle Edt Element Settings Tools Utiities Workspace Applications Window Subsurface Utility Engineering Help
'“Defadt v|‘@0'1%0"§0'}Q0"@0'

"' ‘._ T:“" i K ~
@~ ﬁQvléQQRlE:l @|99&lﬁl|a:®‘§(3

7 S | [ - |
Populate = @ Populate Single - ':‘ “ % .

% & ﬁ $ Content: |Trees v Q

// h”: ltem: |Random v
/ B N Mignmert: [Veicl |

N [[] Paint Surface

9 B
ltem Spacing : — Exact
Q- © - M~ MuiModel Views v!l - ‘F;E|3l4|5|6|7|8| P @f‘|§q © o~ @ -+ i [k
{ | |5 pefaut | R EE




Other Objects

OpenRoads Templates
MicroStation 3D Line Styles
OpenRoads Civil Cells
Trimble 3D Warehouse

=yimehiey
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Guardrail and Fencing

* You can always use a MicroStation 3D line_style.

« However, keep in mind that using OpenRoads technology such as Corridors and

Linear Templates give you the ability to use “design’ methods to create these
types of items.

— Best Fit Profiles

— Projected Profiles
— Etc.

45 | WWW.BENTLEY.COM | © 2014 Bentley Systems, Incorporated E Be ntleg
Sustaining Infrastructure



46

Trimble 3D Warehouse

MicroStation Utilities > 3D Warehouse

B 3D Warehouse = =

2 3D Warehouse

Uh-oh. Pretty soon you won't be able to access 3D Warehouse from inside this version of SketchUp!
Thankfully, it's pretty easy to upgrade to the latest version of SketchUp.
You can also fix this problem yourself.

2d man walking wearing sweater El,] Man Walking Toward EL] 3d man walking El,]
by: SketchUp - - by: Rob Z by: SketchUp

a man (walking) ‘—_];, man with no head walkingup s... ‘—_];, 2d man, walkingwith micropho.. ‘i-, bruce (tosco man walking)

by: Ra :Ic:'r._ eator by: Bob10 by: RagFreak by pus

S

‘-’“‘1 Walking Slowly with a. ,I, 2d man walking wearing shorts ,],. Pre- Mcde Valking Man .l 2d man walking wearing hat ,I,
| I | I iy | I D | I

by SketchUp bry: Skezchl

g m
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Luxology

Realistic Rendering and Animation

Iy Bentley

Swstaining Infrastructure
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Luxology Rendering

* Produce high quality images
using pre-configured settings to
better balance speed and quality.

+ Deliver photo-realistic views using &

lighting and textures that mirror
project reality.

* Improve stakeholder insight and
secure buy-in

* Secure project funding for design
alternatives.

« Validate the fit and finish of a
project.

Z Bentley
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Fog, Haze or Smog

51 g Bentle
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Pavement Marking
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Washington DOT




Thank you and have a
great conference!
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