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Introduction

Visualizatioris the utilization of any technique for creating or presenting images, models, animations or
diagrams in some way in order to communicate a particular message.

InRoads constructs its models in a Adsual, mathematicdhyout Surface DTMs are N, E, Z,or X, Y, Z

data that encompasses an area and ttsgstematicallynterrelates that datausinga set of connectivity
rules,AndwK A £ S AGQa GNUz2S (GKFEG aAONRB{ Gl GA 2 yhasBothhg FSSR R
whatsoeverto do withthe formationprocessand plays no role in its final format structure

The formatand actual contenof the InRoads DTM provides very feles to its validity if you isolate it

from the visualizing world of MicroStation.
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Whilethe image above is extreme, it is intended to illustrate the contrast between a world without
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Luckily, the InRoads software has a specific set of tools to talkathimagicalsurface model into the
visual container.

Enter MicroStation.
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MicroStation has a robust set of tools specifically designed to illustinitigs visually, and this module

will touch on some of them as they relate to using InRoads. Specifically this module will cover the
Y2@3SYSyYyild 2F Lyw2lRa adaNFIFOS RFEGF Ayid2 aAONRB{{l GA?Z2
MicroStation tools tdhelp understand your modehand your project desigtetter.

Purpose of this Module

The purpose of this module is to familiarize the students with the different methods of displaying
InRoadsnformationand to illustrate the process and tools to be alecteate dj dzA O] A NBY RSNB R
by using MicroStatioDisplay Stylesvith the displayed information coming from InRoads.

As an additional benefidisplaying and reviewing InRoads surface data iwiilbe seen tdoe a
valuable check to verify the valigiof the model and reveal potential problems that might haive
otherwise benreadily noticed.

Objectives of this Module

At the end of this module you will be able to display InRoadd&8B® and look at it in various rotated
views using a variety oéndered displays to enhance the informatioralidate its constructioand
accentuateanypotential problems and issues.

Definition of Audience for future Modules

Before moving forward, it needs to be stated thatch modulein this series will have its own
prerequisites and skill level requirements. The skill level requirements will be based on instedlctor
classes taught at ODOT and will be primarily focused on the InRoads series Alddisiemal
prerequisites may alsimclude various modules within ihparticularseries. Each individual module will
list the applicable module requiremenits this sectiorif there are any.
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3D Roadway DesiggAdvanced Training Module 02¢Visualization

Please d not take these prerequisites lightly, each module assumes that you have achieved a certain
level of competency with the $vare tools and you may be asked to execute a command with very
little instruction. If you are unable, you will likely not be able to successfully complete the module and
achieve its intended objectives.

For example, after completing this module, it ol expected that you can perform the visualization
techniques covered. In later modules, you may be asked to perform a quick rendered view in order to
observe something related to the later module being executed. At that point you will either be able to
perform the step and move forwarayr you will have teskip that step, oyouwill have to return to this
module and review how to accomplish the step being asked of you. For that reason, if you fedlehat
completing a moduleyou are still unsure of yor skill, simply go through theodule again, and do

some additional outside practice.

Skill Level / Prerequisites:

The required prerequisites for this module are
Module 1¢ Introduction to the Training Modules
MicroStation Basics
InRoads Level 1

Refer b the course content or description for each of the instanded classes above fordetailed
breakdown of the subject matter covered in each of those classes.

In addition to the classes above, if you would like to know more about MicroStation 3D psiigrthe
State offeredl-day or 3day MicroStation 3D class.

Module Files and Folders

The activities othis module will be a combination of study and harmis The handsn will work you
through the process so you see how iaccomplishedvith the guidance of the module materialhe
study portion is there to strengthen tHeandson activities andaddassurance that you will be able to
apply it to your project, and not just the sample project.

Training Folders
As noted in Module 1,0u will be working o your own local &rd drive during this training.

At this point you should have a copfithe 02_Visualization training folder andfiles onyour
local hard drive. The module folder and related files should be placed und€hWWEORKTrain\
folder, and shald look like this:

SRS, N CAWORK\Train - o
“ Home Share View 9
:(-:. - 4 ;o WORK » Train » v & Search Train 0
4 . WORK ~ Name : Date medified Type
4 . Train | B, )
. 00_General ltems 3/25/201511:08 PM  File folder
> . D0_General ltems _ _ )
* 3/25/201511:08 PM  File folder
» 0 01 Introduction

. 02_Visualization 32772015 11:52 PM File folde
n-emp 2 3/25/2015 %:29 PM File folden
032 Feotirer

» 0 02 Visualization
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The module folder contains ansaining files (DGNs, DTMs, ALGs,,ITRBs, XIN and so on) that might
be wsed during the module exercisda this module€folder you should have these files:

SN AL = = | CA\WORK\Train\02_Visualization = =
“ Home Share View 9
:(-:I - 4 .« Windows (C:) » WORK » Train » 02_Visualization v & Search 02_Visualization 2

4 | WORK ~ Name Date modified Type Size
4 [ Train . . ; -
J55 D2VIZ.dgn Bentley MicroStation Design 5,373 KB
. D0_General ltems X . X
|| 02VIZ xin XIN File 4,002 KB
. 01_Introduction . . . B
T B 02VIZ_2D.dgn Bentley MicroStation Design 37KB
. 02 Visualization . . . R
JB8 12345_Utility_loc.dgn Bentley MicroStation Design 342 KB
J5 12345econ.dgn Bentley MicroStation Design 9,676 KB
/B8 12345eF.dgn Bentley MicroStation Design 4,567 KB
/B 12345eF_2D.dgn Bentley Micro5tation Design 3,804 KB
B8 12345rw.dgn Bentley MicroStation Design 735 KB
|| 12343VIZ_Bridge.dtm DTM File 17TKB
|| 12345VIZ_d.alg ALG File 307 KB
|| 123453VIZ_d.dtm DTM File 4,648 KB
|| 12345V1Z_og.dtm 11:07 PM - DTM File 12,070 KB
5 9:41 AM

| Load_02VIZ.rwk

13 items

RWE File

| 4

Glancing at the files yo should see familiar InRoads file types well as the DGN files for this module.

DGN iles starting with12345 are support files, or reference filegou will see these filesr similarly
named filesjn many of the moduled.ikewise JnRoads files stéing with 12345 VIZ are also support

files that may be used within the hands exercisesat some point as directed

Hles starting with the module identifiein this cas®2VIZ , are files thatwill typically be opened

during thelaunch of he handson wark and include
02VIZ.dgn , the initial MicroStation file used at the start of the exercises
02VIzZ.xin , thelnRoads configuration file for this work

All of the modules will have two similarly named files that will be opened at the start.

And there will oftetimesbe anRWHKile included in the module folder to assist in opening the InRoads

filesusing thatProjectfile technique

Technical Content of Training:

Thistrainingis primarily focused orducating the user in displaying InRoads surface data into
MicroStation and then augmenting and manipulating that display for enhanced visual review

Just as an added note here, it needs to be said that the material of this module is unlike other modules
in the sense that it requiresiore practice. Some of the tookre just that, tools. Learning how to display
surface triangles is a simpetivity once you knouwhat it can be donealong withwherethe command

is. As you will come to discavehe subject of visualizatiorequires more than just knowing where a

tool is within the menu structureManipulating a 3D MicroStation view takes practigeause it

a2YSiAYSa

Ay@2t 9Sa

gSNE 3ASyit S

YR &LISOAFTAO Y2dzaS

3D object with your handAnd the amount of practice will lfferent for every userTherefore, take
this time to really practice your 3D rotation skills and it will all be worth it the next time you are showing
your manager your new design model.

vPage|4
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3D Roadway DesiggAdvanced Training Module 02¢Visualization

Project Orientation

REVIEW WORK AREA

Thismodule will be primarilysing a large existing surface DTM, a much smaller bridge surface, and
a newly modeled road design surfaddeareas of coverages for these surfaces strewn below.
" 02V1Z.dgn (30 - V8 DGN] - MicrasStation V&l (SELECTseries 3) - oliEN

c@-@A-@-2-R-60-OquaR

View 1 - Top, DESIGN

VIZ_BRIDGE

£ 2fslelslelols) - x

PREPARE MICROSTATIOMINROADS DATA & FIES
As part of the module statip, get into he correct DGN, load the module specific A other
data filesand make sure everything is ready to go.
1) Launch InRoads
Using whatever mechanism that you are familiar wilget the software started.
2) When the MICRGTATIONMANAGEROpens, set the User and Interface to ODOT

3) Then browse to the C:\WORK\Train\02_Visualization folder and select the 02VIZ.dgn
file and click [Open].

M File Open - CAWORK\Train\02_Visualization\,
‘ Look in 02_Visualization ' vl @ ¥ = E- TJ i’j %] 10 - V8 DGN
Z Mame Date medified Type
e |2 02viz.dgn 3/28/20156:18PM  Bentley MicroStation Design
Recent places  Tagnayiz_2p.dgn 3/27/20158:35PM  Bentley MicroStation Design
' 12345 Utility_loc.dgn 3/20/201511:07 PM  Bentley MicroStation Design
_— JE12345econ.dgn 3/20/201511:07 PM  Bentley MicroStation Design
Desktop /#i12345€F.dgn 3/20/201311:07 PM  Bentley MicroStation Design
/212345¢F_2D.dgn 3/27/2015 720 PM Bentley MicroStation Design
= JE12345rw.dgn 3/20/201511:07 PM  Bentley MicroStation Design
Libraries
This PC
oy < >
L-.. File name: @ v @ User: |ODOT v
Metwork
Files of type: U'Fles . dan;™.dwa;™ def) v Cancel Project: | Mo Project v
[10pen as read-only werface. 0oDoT /
Eventually, MicroStation anthen InRoads will open.
y . V'
\ g - 2 4
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4) When the drawing opens you should see something like this.

~ 02VIZ:dgn [3D - V8 DGN] - MicroStation Vi (SELECTseries 3) - oiEl

He Edt Bement Setings Took Wites Wodkspace fppications Window Hep O0DOT VER-N B ARy« QO

5) Open up a Windows File Explorer and browse to the 02_Visualization folder.
6) Drag and drop the Load_02VIZ . rwk file into the InRoads interface to load the module
data files.
7) Verify inside InRoads that the following files have been opened:
02VIZ.xin

12345VIZ_d.dtm
12345VIZ_o g.dtm
12345VIZ_Bridge.dtm
12345V1Z_d.alg

8) Now move forward into the study portion of this module. Feel free to interact with the
software as needed during your study in order to solidify any of the items under
discussion.

Following this upcoming study semti, there will be a guided hanas that will walk you through
the application of the important tools and work processes.

Theory @Study

This module will be a mix of both doStation and InRoads activity with the InRoads fiked to
display MicroStatiomgraphics, and then using various MicroStation tools with the viewing.

PROCESS OVERVIEW

This section will continue with additional orientation to 3D as well as discussing specific tools and
work processes.

Things to Consider

Some of this may be low levallgect matter; however certain topics have to be touched on at
least superficially in order to introduce this topic and gear up for our specific applicdficosne
of this appears very basic to you, just consider yourself ahead of the curve, and eathtiough.

Pa ge| 6 OregonDepartmentof Transportation June2015
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2D versus 3D Overview

Regardless of your locale or project role, Engineers and Designers have been thinking in 3D from

the start; long beforecomputers. And with the introduction of computers it might have

appeared to some that things where clging. The only thing that has changed is the calculator

GKIFIG Aa y2¢ o0SAy3d dzaSR® LIQA YdzOK Y2NB L} g SNFd

From an InRoads perspective tBeRFACDTM is always in 3D. TBEOMETReoNtains the 3D
piece in the Vertical alignnm¢. TheTEMPLATEIBRARYS a 3D developmental stage, and
combined with theROADWAYDESIGNERhe output is a 3D design DTM.

From a MicroStation perspective the DGN file can be either 2D or 3D, and in fact, it shows you
that fact at the top of the MicroStton window next to the file name.

ot <§2VIZ.dgn [3D - V8 DG@DMicroStation V8i (SELECTseries 3) = =
Fle Edit Hement Settings Tools LUtiities Workspace Applications Window Help ODOT hd ‘G_, Iﬂ -
¢j - =) f\:\é }3 :3:3 el S @- t_)) v Diefault -l Jo ~ : 0~ E 3 - E 0 - T

B-O0-5-0-B-@-2-8-F-0aui®

]

® Element Sele.. -
2 || View 1 - Top, DESIGN

B-Ow-|ARQREYO WBDE|HVIE Flozo-, @ 4
,-“_'L...'a-_-wlﬂ a

This is important because if you are not in a 3D file the content that we are covering here will

not be able to be done.

LT &2dz gltyld G2 1y2¢ | f2G Y2NB Fo2dzi aAONR{ il G
MicroStdion 3D classes. Very briefly here, a 2D file is a simple X /Y plane.

DESIGN PLANE
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Imagine that a 3D file is a cube of space with an additional Z plane.

//
///
//
///
N
W
S
- 3§
B R 4
-
O@\K\ =
_— &
_— 2
_— N =
y V -
N
3
3
CUBE /

All that this means to you is that you have an expanded capability for rotation when you are
dealing with a cub versus awo-dimensional sheet of paper, with respect to viewing. Of course
constructing something in 3D versus 2D is another subject entirely. The topic in this module is
YIAyfe NBIFINRAYI Ga@ASgAyTe o

Rotating Views

, S84 GKAA Aa OSmistadd aA 00X odzi GKIFGQa 6KS
When you have a flat piece of paper, or a drawing that is just in a€Dhfd rotation is very
limited and restricted.

¢ Rotate Vie.. — ¥ RotgteVia = 0O

Dynamic

Unrotated

'YR GKS NROGFGA2Y Aa 2yfe I of YingpRatéble]Ay GKS GASH
Feel free to take a pieasf paper and place it on your desk. Place your hand on top of the paper

and turn your hand cloclise and then counteclockwise. This is the only rotation that is
allowable when working in twdimensions.

Pa ge| 8 OregonDepartmentof Transportation June2015
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In a three dimensional drawingyoucahi | S GKS @ASé Ay Fye& RANBOUA;
cube in your hand and spinning it around to look at it from any angle.

) Rotate Vie.. = © J

|sometric
Bottom

Back

Left

Right lsometric

So aother 3D trigger to be aware of is theEwWCONTROItOOIS on the MicroStation view frame.
First, there are a lot merof them, and second, tHROTATEVIEWt0OIl has many more optional
Methods available when in 3D versus 2@ompare the image above with the one on the
previous page.)

WEIE S 7RG
|
MBI H T Y

Vil'v‘iew.‘ Rotation: Rotate View

E-@w- AR RIS

B

And for anyone that has ever taken a drafting class in school, the idea of loolkkiogpathing in

Topview, versudg-rontview, versuRRight/ Leftside view, versuksometricshould be very

familiar. Mechanical parts are more conducive to this type of viewing, and it might be a stretch

to apply it to a civil project, but3Dis3Dand avieA & | @A S¢ NBIF NRf Saa 27
I A@At 62NI R ieddig, e andanf@Bectvn dr Bridge.dza G

Rendering Modes

Rendering modes, or what MicroStation clisplay Stylesre justview setting, similar to
choosingtoviewling SA3Kia 2N y20d b2GKAYy3a Aa I OdGdzarftfte K
changing something related to the presentation of the information that is already there.

The latest versions of MigStation have added quite a femew Display Stylesand are wrth

experimentng with to findones that really accentuate what you are trying to show or find.

One place thes®isplay Stylegan be found is under théIEWATTRIBUTESN the view frame.

- AQRQREHBO VR HVLE

View Attributes
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The normabDisplay Stylghat is on by default is th@Vireframe Display)

If you select th&/IEWATTRIBUTES 2 dzQf f 4SS (G KI G GKSNB Dy lj dzA 6 S |
Stylesavailable for immediate use on your 3D display.

u u
EHo %A REHBO Vo 3] RBEOw AR REHBO WG| SH

View Number: 1 -~ | & & View Number: 1 - | &y B
G ion L1 - —
(D Presents < () Presentation Im=AN
Display Stife: {Wireframe Display) TR o T
i ’ - Display Style: {Wireframe Display) ! m Q
— ) e
[#]acs Tria . 03] o0 I A
4 Background FiII - @ Filled Hidden Line
57} Boundary Display 4 Grid [ Backarouni g Filled Hidden Line:Modeling
44 Camera & Level Overrides &1 Boundary [‘iﬁ Filled Hidden Line:Realistic
%» Clip Back ? Line Styles ug Camerz ﬁ :'_ged Hl:den Line:Sky Sphere
. T e | Hidden Line
Sl | ke *> Clip Back | 53 idden Line:Modeling
& | clip Volum farkers . - P '
C A Urte ;D‘ P &* Clip Front |30 Hidden Line:Realistic
Constructrons é Patterns Clip Voluml&? Hidden Line:Sky Sphere .
-~ Default Lighting iTags C o & lllustration
; . T onstructiq - : NP
@Dm‘ensnons iText - @V lllustration:Ignore Lighting
E]Data Fields % Text Nodes " Default Lig &V lllustration:Modeling
|~ %
X~ Displayset @Transparency Dimensionig? Illustration:Shadows
Dats Fieldaé‘j [llustration:Sky Sphere
Global Brightness: ‘ - o 103 Monochrome
& view Setup X~ Disp a\,'set;d; Monochrome:Modeling
: & Monochrome: Shadows
Global Brightnel 2 ; -
|@ Monochrome:Sky Sphere
B view setug@ Smooth

&0 Smooth:Modeling

& Smooth:Shadows

&V Smooth:Sky Sphere
&V Thematic:Aspect Angle

&0 Thematic:Height
&0 Thematic:HillShade
@0 Thematic:Slope

&0 Transparent

& Transparent:Modeling

&V Transparent: Shadows

@V Transparent:Sky Sphere

Now, keep in mind that thesBisplay Style© y 2y f & 065 WI LILJ spfaRQ 2y OSN
St SYSy i a salwaysivBrk dd alleRrients.

ForinstancE & 2dz OF y Qi 2dzaid RN} g (62 LI NITESE fAYySa
two lines. There is more to it than that, and there has to be some sort of surface, or plane, or

mesh crated in some cases.

Ly GKA& Y2RdzA S 6SQft 0 BfthoBoD@iddviggInodearidnilack (1 KS 6
be adjusting any of their settings. The focus here will be how to use typical InRoads viewing

tools and outof-the-box rendering capabilityrad seeing how this existing, fairly straight

forward functionality can be used to our advantage.
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You will havea chance to try outhe Display Styleshortly, but here is a glimpse at a few

= 02VIZdgn (30 - VB DGN] - MicroStation VBi (SELECTseres 3) - ciEN
Be Bk Henet Songs Ioce Liker Wolopsce fplcstors Yindow Kb 0DOT VMEQ-N e a8y« Q O
:';E'DQM .E]c.:;-ég.!-‘:- . .'J'(“Q'B‘ﬂ'—?“({"ix“.‘/i.‘»;'_"a
| View 1, DESIGN e
AR NHYO WD HTRE T Bentley InRoads VB! (SELECTseries 2) e
: e Cane esres CRE S\Y B ¢
J. DetaType
A ©® Dunn
oA, - = o 19 12518057
- o 1531dirdge
&T : @ Sutaces | & Geometry| 4]+
X S BEAR e CWK REE XA
2L LADRALY ASEE
%
iy
L] Surface Options = =
Scang
Scabs 500000000 oy
] Scale Refative to Faed Bevation ol
Bevaton 000 Preferences.
p—- Panatze Hy
o
G-Q

[ 02V1Zadgn 13D - VB DGN] - MicroStation V8i (SELECTseries 3) -cEN
e A Beowt Stngs Tok (e Woksmice pkses Wndw tsb ODOT YEQ- NS 308/~ Q 9
@ s SO0 FecZs-Bo-to- B-9-0-0-@-A-2-h-#-0RUIR

View 1, DESIGN. \ﬁ’ﬂ A
= — ~ Bentley InRoads V8i (SELECTseries 2) -

gy 8- Chmge View Disphey B Sece Geemsty  Quivege Suvey, Evvhaton. lpide: Oty Quwtio. Tovs_ 1

R e ] T ceE S\Y - =

s & 3
(] W Uonaes: TR X RBERR ¥ A
PLLYPRATY BERE

sl 02ViZdgn (30 - VB DGN] - MicroStation VB (SELECTseries 3) - cIEN
| Be B emwe Sotnge Took Lbtes Wokmece Aeicatins Yindow b 00T YER-NS88 8-+ Qe
e clE o xS cWe il 8 E-8 -8 -8 ORI BEY -]

View 1, DESIGN o ¥

- Q9 9.0 W 9, ry g L} Bentley InRoads V8i (SELECTseries 2)
ARLE LT IERAY © Change View Display .. = Y

2 R

@] Exterior Features
% Infered Breakines ° ° o

7
3
i

2 Geomety| s | i
B X RREAE
|
Surface Options =
# Scaing e
sese 500000000
/| Scale Relatve to Fned Bevation L
2 Bevaton: 9000 O
~ Panaeze e
0
| &
Q- © -\ - oesGivem ~ | B [i|2]3le[s]s]7ls] i X Y z
‘Mhnm%:k‘vﬂ oJ | & Defek

There will be more about applyirigsplay Stylesater onin this module.
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Adjusting the Colors / Brightness

h¥ O02dzNESS tA1S Y2al (GKAy3Ia gAGKAY aAONR{GF(Az2
colors and image brightness. This is really a personal thing that is heavily dependent on your

monitor, theresolution of your screen, what you are trying to show as well as just personal

aestheticand visuataste.

One of the tools that you will be working with, to adjust the brightness, is also ovitve
CoNTRoOLtools calledAdjust View Brightness

-
E-Ofepn AR RNEDHO WEIG| H \wifl

Adjust View Brightness

Interactively brightens or darkens the image

in the most recently rendered view.

Yous Aff FAYR @2dz2NAESEFT R2Ay3 (KAA 6KSYS@OSNI GKS S
enough contrast, resulting in poor readability.
Compare these two examples:

- 02ViZ.dga [3D - VB DGN] - Microstation VBl {SELECTseries 3) - clEN
Be ER Bome Smror Dok les Wesose ipicsions Mindow les ODOT MER-NC08 4000 QO

=itz - @058 E-D-2 RGO IR
View 1, DESIGN ===
L
e Susce Gearety

Bentley InRoads Vi (SELECTseries 2)

b PanView -

prespns Dange Syvey Euskiin Wodder Difirg Quutties Too Heo

R Tramh 02 Visusk

02V1Zdgn 3D - V8 DGA] - MicroStation VB (SELECTseries 3) - ciEN
T Y

@ - © - - -t oeseive -] 1 ilzlallslellel ‘o

At Vem Brgams

Q- © -\ - vesnven ]|t flalalelslslzls) i n z

Xt Bprnes J & jodma
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Vertical Exaggeration / Z Scaling

Some projects have very little elevational relief bein, and when you view the actual real
g2NI R RIGF Ay o5 A0Qa y20 G22 NBOSIftAy3IoD

| Be E Eonet Sios Dok Lies Wokosce plcstons Yndow o 0007

So-Qo-lsc- @-9-8-0-8

- ) - \ JESIGN. - Bentley InRoads VB (SELECTseries 2)

S ALRINBGO NED | H IR D Selece Georwy Drewge Sevwy Eveson Moder Ontrg Quwttes Lok Heb
Umared> vBE S\¥ B %0E
| S Name

@ Surtsces
5 Defoutt ot
o P 124N og.
W Sfoces | S Geometry | 4 [
A@@R Uwemed> YUK REN ¥ |@)
PRAVY BS

Bt A
Oploscodes

[ Lvwin-Sewameo? ) | mrorieg voioa

FISERT ot L]

QO -\ - e

| Pt Vew > Cete tex part.

<\ & |fala]alslelzle) i 0o T —
f | J & eaa |

The technique you will préice later is the exaggeration, &calingof the display of the InRoads
data. This combined with the variolsplay Stylesvill really help the srface review process.

Elewation: 0.000
[] Planarize
Elewation: 0.000

i MER-N 8B 3080« @e
S:-Qo-@-B-0-6-0-E-@-2-R-0 -0 QR
-~ Bentley InRoads Vi (SELECTseries 2) G “’m
De Suface Geomeny Qarage Syvey Evsustin Modser Dofing Quurttes Took lep |
o> UR(S\Y B- =0
—————— [cutrcetome FieName

Desciption
1234592_0g ‘This s the Originel Gro... CAZZFA\D|
S0t

)
Do
O,
A
3
o)
o
&

*-
4
J'
B,
&
e,
X
]
e
L]
A

®

*
2

X

e
ol

jof

m | €0 |izlalelslslzls) o oo o fono ZiwiEn |
i
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And theDisplay Stylghat adds the layer of triangulation on top increases the ability to locate
surface anomalies and oddities.

> 02VIZ.dgn (3D - V8 DGN] - MicroStation V8i (SELECTseries 3) - olEN|
Bo ER Eemet Smne ook Uies Woigoace fopicaons Mindow e ODOT YER-NCSdS ity @ 9
(@] odea [Ma-Eo-Se- QoMo i@-0-8-8-B-B-23-8-0-0RiR
L ::E. View 1, DESIGN ] Bentley InRoads V8i (SELECTseries 2) s ﬁ:
+ 8 -S> ARIREH O WELJ B Suface Geomety Danage Suvey Evauston Modeer Digftng Quarttes Tods Hep s
ol e — - RE[ 6N WW= [ B
Pe) st PR e | ]
B, A, =
3 i
RO NE T e S e e e N 7 e
[ = H
X [, §
%] !
P
.
@
.
u
= alig ' 1 V«P <
A . -
@ - © -\ -oesiion < & lalalalslslsls) | X s | ¥ [ | 2 (o
‘MMMM:S«M J & Defun
Techniques and Tools
[ S diszdssa little bit aboutwhat you will be doing with InRoads relatito addressingtte
subject matter of the module and talk abotlte techniques anddols that will be usedand how
they will be used within the worldiv or process.
The MicroStation level tools will basically be focused on the topics just covered:
Workingin a 3D file versus a 2D file
Applying differenDisplay Styleso the InRoads display
Modifying theADJUSVIEWBRIGHTNESSetting for improved viewing
Using theROTATRVIEWtO get the right point of view of the surface
At the InRoads level we have thessv items:
Adjusting theScaleof the displayed InRoads data
ViewingTrianglesof a surface
Viewing design surfad@omponents
. ViewingsurfaceFeatures
Of course on the InRoads side of the fence the display is 100% contingent on the level of accuracy
and cetail within the surface model DTM itself.
[ SG1Qa oONASFfe RAA&AOdzAa | FSg Ly wdrd FiswiNds fathaf SR A G S
AAYLIX S 06SOFdzAaS FTNRBY 'y Lyw2lRa LISNARLSOIALDS e&2dz
already been doingyamely, using th&EwWTRIANGLEOmMmMand and th&/IEWCOMPONENT
O2YYlIYR® oOLT & 2w@®NMPENENOR(Y YdzyRRE AKIDa OSNE &aAYLX S
at all as you will find out.)
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Viewing Triangles
Even though contours are held in high esteemi@th/ A GAf 9y AAYSSNAYy3A 62NI R

that are probably the most revealing. That is, if you understand what they represent and shift
yourvisualand mental} OdzA 1 & FTNRY O2y (i2dzNJ Wi AySaQ G2 GNRIY

| SNBQa | 3I22R SEI YLX SY

¢ KA & A antobr interdgpimtie sére area that has been shown earlier.
- 02VIZdgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) - olEl
e E Bener Sings ook Uiles Wokmace fppicaions Mirdow [k 0DOT MEB-NCHB e dDha e @0
& |~ Dot - B =06+ Bo~ @B -EA-B-2-R0 -0 -0 WAL R
(] View 2 - Ton PECHER o] Bentley InRoads V8i (SELECTseries 2) - = %
1.0, 9 surfoces 1234507 0 Tis s the Orginol 6o, CAZZF
o, A, - Dchaukt . - Defauit

) surfaces | & Geometry | (< [+] |
BERTA Uremes vE K RER A @
E 2PPACE BMEBEER

of the fieldbook ta 2 vie,

= Surface Options =

View Contours =

lain | Actvanced | Labels

1234502 _og

What can you see from these contoulsit out what you can deciphé&om the contour
patterns in the picture above:

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)
If you are pretty savvy with reading cont,ours,yoquiII definitely same thiqgs. I?ut can you
malke out the details of the siNotpgza 0 0 KS W, butdet&il¥ likeiskeSeattirésy R Q
There are some obvious contour patterns that depict certain features and conditions. What can
yousee?

¢June2015 OregonDepartmentof Transportation Page| 15¢
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How about with this view?

(o4 02VIZ.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) = ‘:’“
Be ER Eewet Swgs Took libes Wodopscs iopicatons Vindow Hep ODOT YER-IDNS e 0y~ Q9
@ |~ Deaa DL ERIEE RN TR -l -8-8-B-2-2-R-F -0 R R
L i - View 1, DESIGN L] Bentley InRoads V8i :SELEVCTSeﬂesZ‘ e | A
_;3: \l: : U Change View Display = Ek-hi‘j:n - Wm- :’% Ev;)‘z;aa.u.fﬂ:i ;M;m o E:
/,O) 3 ATy Daploy Syle Morochome lodeing  + Q =4 Surfaces ::;;:l;:q ?:::;Flhtcngwulﬁm :‘(z’z‘:‘ ;
kA S ‘ AN i Lo =
sl e = Eﬁ‘\ﬂaa\m e RS . - gl |
@3 e >“ %?E]:ﬂ*;wz;i mgv@t XK RER &3 3z
X &
&
i
0-0-\ DesGN Ve~ £ [i]2]3]¢[s]s] 7]l | X
[221AYy3 |G WwWazftARaAaQ Aa | RXTHSNRYR &OK22 t 0 ON
@2dz KIS G2 adFNI GNIAyAy3a @2dz2NJ SéS (2 NBFIR W¥T
With this type of viewing, the sequence will be:
Start with either a blank DGN, or turn off any levels that might cloud the view.
View the triangles of the DTM, applyingrtical Scalingas appropriate for the terrain.
Startrotating your view and focusingn famiiar areas of the design s@u can start
training yourself to recognize and correlate elemeoftshe design with thalisplay.
Try differentDisplay Styleso change the render mode to accentuate aspects of the
surface as desired
Viewing Components
Componentsare a result of modeling with templates and tReADWAYDESIGNERComponents
are basically shapes or parts of a design like a roadbed, or aggregate lasidevaalk, or curb.
TheseComponentsare most often configured and viewed in Cross Sectionvever they can
also be viewed ilan Viewand this will be discussed later in this module.
Pa gel| 16 OregonDepartmentof Transportation June2015
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Viewing Features

ViewingFeaturestakes a back seat to viewifigiandesand other planar elements for the
reason mentioned earlieC S (1 dzNBa | NB t ERid WNBEY RSNJ
For example, how readable or valuable are thEsaturesin this rotated view?

o] 02V1Z.agn (3D - V8 DGN] - MicroStation Vi (SELECTseries 3) - ol

e Ed Bemer Senrgs Toos lbes Woispsce fpplostors lfindow Heb 00OT CETQ-DCCda bR e @@

':r—‘\ . - N —
Q- O -\ -@oesoives < & Falalalslslo]s] i X ¥ "z ] /
Bemert Selecton > kienify element io add (o set | & Defad

The displays that contain the most value #rese that display shapes and sagés like aMesh,
Triangles Gridded Models or Components

. dzii R 2 yofdtiie agtidPsurfac&eatures because those entities are the keys to
construding the triangulated model. wen something incorrect is located in a rendered view,
you will find ypurself going back to the individuBkaturesto make any needed editEeatures
can be viewed in conjunction with the triangles to look for discrepancies.

Practical Application®Hands On Lab Exercises

Thisfollowing sectiorconsists of theyuidedapplicdion of thetools and techniquesThis will require
you to use the applicable sample files and work throtighexercise while studying amglditional
contentintegrated into the stepsRefer back to earlier material as needed.

UNDERSTANDING THE DEAILS

Nog GKI G 22dz2Q@0S 32y DasiithedP il dection will BeakiRgithatkFowlédgeS
and combining it with application.

Review any relevant project data
[$6Qa &G NI o0& R2AY3 |+ ljdzA O] NBOASSH igthis 0 KS NBt &
case are fairly lean.

At this point, just as a recap, you should be in MicroStation and have2¥iez.dgn file open.

You should also have InRoads open, and having loaded the RWK, should HaM|Fhein

open, as well as thehtee surface DTMsnal the 12345VIZ_d Geometry Project.

LF @2dz R2y Qi KI @S GKSasS 2LSys LI SIFHasS 2Ly GKAa
and 6 of this document if needed.

June2015 OregonDepartmentof Transportation Page]| 17
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v

1) You should be looking at something like this:
LT &2dz I NBy Qi s ReénygdddjunpinMhebexer iBated sensgé.2 f 2 6 |

-~ 02V1Z.dgn [3D - V8 DGN] - MicroStation Vi (SELECTseries 3) - oliEl

fe Edt Bement Sefings ook Wites Wokspoce Jppicaions Widow Hep O0DOT VER-NCCTHB SR @O

@ v Oefan e Z oS3y Qo - @A R-e-B-@-Z2-R -0 -l R

- i DESGN views  ~ | T2 [i]2]3]4]s]e]7]8)  x Y z

2) Open up the MicroStation REFERENaEi al og box and youbéll see that
references attached to the drawing that you are in.

[5j| References (4 of 4 unique, 1 displayed) - U
Toolz  Settings

E_E - Ai —;ﬂ =y i 163’ <;;~LJ i\l rlj '_SJ i 7 ‘_j gfj ,_9: > Hiite Mode: | Boundaries ~

St ¥ 3 File Name Maodel Description Logical  Orientation Presertation [=] .§ & i3 |

1 12345eF dgn New topo Master Model Coincident - Word Wireframe [V R

2 12345rw dagn Design Master Model Coincident - Word Wireframe W

3 1Z345econ dan Master Model Coincident - Ward Wireframe W

4 12345 Lhility_loc.dgn Lkl Loc Masgter Model Coincident - Waorld Wireframe [P,

Scale | 1.000000 : | 1.000000 Rotation | 0° Offset X | 0.0000 Y | 0.0000

| gr .E@ . r' .l_ Mested Attachments: | No Nesting ~ | Display Ovemides: Allow = Nesting

Mew Level D|sp|ay Cnrrflg Varable = | Geon

The references contain information about the base drawing, utilig&iting contours and the

rightof-g 8 ® 2 S g2y Qi 0SS dzaAy3d GKSaS NBFSNBEyOSa RdzNJ
here wil be similar in future moduleso3f you feel the desire to explore these references, go

ahead.

3) Toggle off all of the References for now.
'[he MigroStation file that you are in right now is more or less comigletapty. And when it
O2vySa (2 GKS RAaLXLIe& SESNODAaSaE GKIG sAff 06S O2Y
Fff 2F GKS f S@St a 2 potentitl Kluttér in gdurdBD Vi SfNidBre is a y Qi | £ 2
something that you want to see in your MicroStation view, the bestg to do is to reference.it
b2g tSGQa Gr1S + €221 Fd GKS fAYAGa 2F (GKS & dzNF
4) Go to the PERIMETERcOMMand under SURFACE VIEWSURFACE

Pa gel| 18 OregonDepartmentof Transportation June2015
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5) View the PERIMETERf each of the 3 surfaces that are loaded, and load a unique
Preference for each one so that the colors and symbologies are different for each.
It should look something like this once you arendo

»~ 021Z.dgn [3D - VB DGN] - MicroStation V8 (SELECTseries 3) - cIEN

£ 1 d=
B-a-2-R-F-Oqulid®R

X1 |2 View 1 - Top, DESIGN

»
]
1l
[ % ?
2]

/
//"
J/ /
/
/ 4
/
/
- A DESGNMews =~ =] =}

e Tlableells

[ FGSNI AY (GKA& Y2RdzZ S @edretniProjf&SR 21 ¥ SHQAIVIVYEBI I A Y
6) Go to the GEOMETRYab on the Workspace Bar and expand 12345VIZ_d .

7) Scroll down until you see the HSc alignment (Hillsboro-Silverton Hwy). Right-click on that
alignment and View it.
You should see the alignment appear runningBa&ta > yR fa2 y2G04A0S GKI
through the12345VIZ_d surface. That surface is a designfaae that was created along the
HScalignment.

8) Now that you are familiar with the areas of each surface, along with the alignment that
weodll be using | ater, go ahead and delete thos

June2015 OregonDepartmentof Transportation | 19
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v

Review any relevant ODOT CAD / InRoads ITL / XIN information

This module is not really focusing on any particular aspect of theTGDAD standards from either

a MicroStation or InRoads perspective. In these exercises you will be using semadeae

surfaces and geometry that were created using the ODOT standards. These InRoads files have the
usualStylesand Named Symbologieappliedto them, and you will be just moving ahead with the
work that has been done on these files.

If you have the interest to look at these modalsd theirFeaturesin more detail, feel free to

review them in theeFEATURIPROPERTIESI SURFACPROPERTIEBOIS.

Also, regarding th@referenceghat were used earlier, or will be used later, they are of little
importance in the grand scheme of what you need to learn from this module. It is expected that
when you go to th&/IEwPERIMETEROr VIEWTRIANGLEOMMand, hat you know whaPreference

to load fora particular surface. The focus here in this module is what you cafteic® 2 dzQ @ S
viewed that information.

If there is any relevant correlation between the ODOT CAD Standards and these exercises it will be
pointedout at that time.

SCENARIO 1®TRIANGLE DISPLAY

This section wiltontinue from wherehe module left off earlier, and walk you further into this topic
of visualization.

Viewing Triangles

[ SGQa aillF NI 6KSNB @2 dVERWRINGIEKS Y2ald F2NJ @2dzNJ ST
1) Make sure all of the graphics in your DGN file are deleted.
2) VIEWTRIANGLESOr the 12345VIZ_og surface.

Other than your color may be different, it should look like this.

~ 02VIZdgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) - &
He B e S Tels Uites Vikoraco fopcosns indon Ep ODOT JEB-INCAS LB @@
2w | = - - E-D-E-e-E- @280 -0 &R

View 1 - Top, DESIGN

F] -
- © DELETE ELEME.. =

-5 12345017 d
o 9 12345VIZ_og
(- 1234517 Bridge

2B Surfaces | & Geometry | [« [ ] | ;

Fh JX %40 NEBxs

View Triangles

Surface 12345V1Z_og

[ Colored Model
[ Mesh
Symbology:
Object
Trangles

- M - oesevews - | B 2|34 ]s]s|7]s ¢ X [7seezsusses

[ & [pefautt [=]

4
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s, TIR TheVIEWTRIANGLESommand has an option to display the triangles ddesh This
:Q: 2LI0A2y WoSIHPSAaQ GKS AYRADGARdAzZrf GNXIFy3fSa
AN LIKAOFftE& fSIFYSNE | YR KSy ©salédeitiGayNId ¢ K S

Now comes the part that will require the most practic®&iew Rotation
3) Select the RoTATE/IEWcommand on the view border.

L
B AQQREBGPWBE|HTEE

View Rotation: Rotate View

¥ Rotate Vie.. = &

G238
R NJ

¢2 3IShH adF NISR g A0 KMethdEallbdbsdnetiiob2 2 (& 8 €z 6 f A G228 OK

important, butlsometricis just a fixed, buiin rotation that aligns the model like this:

4) Set the Method to Isometric.

» Dynamic

3 Points L
Top
Front

Back
Left
Right Isometric

The view should look something like this:

(’ ‘4
Q-0 b -t wmm— Dlafele] C z /
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5 1f you zoom in and out you wondt see very much
rotation just isndét positioned well enough to
looks like a top view.

o View 1 - Isometric, DESIGN (=R =R

B[]0 | 99 B B |

U Rotate Vie.. =

iMethod ; | Isometric

6) Fit the view, go to the ROTAT&VIEWcommand and set it to Dynamic.
You should see a large white plus sign in the vieW. | (i ®&ot Foktfr the view rotation.

7) Hover your mouse over the Pivot Point and you should see it highlight. If you hold your
mouse down on it, you can grab it and move its position.

8) Try to move it around.

The position of thé?ivot Point and the ability to move it around is valuable when rotating the
GASe 0SOlFdzaS AdG LINRPOARSA | Sge8éasilprily othePway. G A 2 y I §

4
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9) Leave the Pivot Point off the surface somewhere.

10) When the Method is set to Dynamic, you should see a special looking cursor at your
mouse position that looks like a 4-way directional arrow with a central point.

11) Move your mouse to the center of the triangle display.

12) Data Point (left-click) in the middle there somewhere. Now move your mouse slowly up
and then down. Move it to the left and then to the right. Notice as you move your mouse
that it és piPRivottPoimtg@lusaignout t he

13) You can actually swing your mouse in an arc and you will see how it is moving relative to
that plus sign.

14) Clicking another data point (left-click) freezes that rotation and locks it into that position.
15) Clicking another data point somewhere, resumes the rotation operation.

June2015 OregonDepartmentof Transportation Page]| 23
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16) Experiment with this for a little.
17) Freeze the rotation with a data point and then move the plus sign.
18) Now data point again somewhere and resume the rotation and see if you can reinforce
the pivoting about the plus sign position.
This might appear to be a very random set of exercises, but this should be practiced until your
movements become more predictable.

19) Set the Method on the ROTATR/IEWtOOI to Top and Fit the view.

s TIR If you ever get lost while rotating a view, and lose track of where you are, not know
:Q: whichway is up and which way is downosf data point somewhere to freeze the rotation,
and set theMethod to Topor Isometric That will NKA y 3 & 2 dK DY @X%kioni 2 |

20) Set the ROTATRVIEWt0 command to Dynamic and position the Pivot Point in the center of
the triangle display. (Shown below)

LT

LA el

Also, you may notice that as you move figot Pointaround, it is snapping to the triangle
vertices as you move it. This is very handy sometimes when you want to rotate the vietvaabou
very specific point in your model to get an optimum viewing angle

4
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21) Once the Pivot Point is placed in the center area, data point somewhere and repeat the
mouse movement exercise above. Moving the mouse up and down, left to right, and in
an arcing motion. Notice the pivoting about the plus sign?

22) Click a data point to freeze the rotation, use the mouse wheel to zoom into the center
area, data point again to resume the rotation, and see if you can get it into a position that

23) Hold on to that view for a moment, and go to the VIEWATTRIBUTE#® the corner of the view
window.

24) Change the Display Style from Wireframe to Smooth Shadows.

25) Click on the ADJUSMIEWBRIGHTNESaNd adjust the brightness for a better view.
]
B AR _RRNEHYO WBIE| 7%

Adjust View Brightness

you have tarelease the mouse button atfie slider bar before that adjustment is applied

% NOTEWhen adjusting th&/iew Brightnessyou can slide the slider bar back and forth, t
to the view.So, slide it, then releasthen slide it again if more adjustments are needed.

June2015 OregonDepartmentof Transportation | 25
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26) Eventually you should start to see a nicer rendered view like this one.

u View 1, DESIGN (=N = ==
Er-ou-ARRNEOIVEE 5T RE

@ PanView - O

[ Move Camers

Feel free to take what you have just learned and practice a bit more. In this module never fear to
RSOAIFGS FTNRY (KS RANBOGAZYyazX AGQa Srae (G2 3Si
This existing surfa has two abutments with a bridge going over the lower roadway.

27) View the Triangles of the 12345VIZ_Bridge surface using the Preference called
DTM_BaseRock.

If your view is similar to above, you should be looking at somethinghigkshown here.

)/

28) Practice positioning the Pivot Point and ROTAEVIEWaround points relative to the bridge.

As you reposition th@ivot Pointand rotate the view, you will very often use the mouse wheel to
zoom in and out, as well #anholding the middle mouse button down. Ehmnouse action may or
may not work depending on the configuration of your settings.
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.\
: applies, and the zooming in / out is relative to the location of Binot Point not the

@,‘ TIR When youZoom Inor Zoom Outwhile in theRotate Viewtool, the Pivot Pointstill
N\ /s
position of your mouseuwsor like it usually is.

29) While practicing the ROTATRVIEWtool and Pivot Point placement, pause at a particular
view and take some time to try a few of the other Display Styles. Try:

lllustration (upper left)
Monochrome (upper righ)
HiddenLine (lower left)
. Wireframe (lower righ)
These are shown here for later reference:

% )

With this particular existing surface there is a bridge that has some prominent abutments that
have probably had mo®f the attention since they pop out amongst the other relatively flat areas
of this surfaceletQ @odify the triangle display of the surface so that otlaeeas of the site with
gentler grade changes are accentuated.
30) Open the SURFACEPTIONgdialog box under SURFACE VIEWSURFACE OPTIONSON the
InRoads menu.

e Surface Options - ©
Scaling
Scale: 1.00000000
[[] Scale Relative to Fixed Hevation Close
—— Preferences...
["] Planarize Help
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v

The items on th&URFACEPTIONSIialog box used to be on each surface viewl, but in a recent
version they vere stripped off and place on this independent dialog Bithese settings are now

common to all of the surface viewing commands.
The way that this tool is used is tij§ S G Q &

al e

GKIF G

82dz 61 yiSR

surface.In that case, this dialog box is opened prior to viewing any surface data

TheScalingarea of this dilog box has a few different settings on it which will be talked about in
t S (Beakesetiing ' YdDknod JoiirferrainksSery flat and you want to

tAYSZ

o dzi

exaggerate it. Th8calesetting here will distort the vertical exaggeration of tiisplay like the

@S NI
the surfa
Z Scaldo

{a
w

O A

[] Copies 1

| Lze Fence:  Inside A

AOLI f
ceinanway;A (i Qa
the graphics.

TEEH) [+

Method: | Active Scale =
X Scale: | 1.000000
Gl NODD0D —im

Scale

- STier

i 4

In establishing this settingyoumay ovBrE 33 SN} G S A (=

0K G
RAAG2NIAY 3

SEI 338N} GAz2Yy
2dza i

| Planarize

Surface Options

®*Frc=d Bevation

- oEN

Apply
Close

Preferences...

4

Help

o dzi

view the surface data again. If you aréPi@ncilmode (on the InRoadsock¥the graphics will
refresh as they always do.

So here is the basic process:
You ae reviewingthe display ofa surface model
You decide to exaggerate the InRoads display to accentuate the view
Open theSURFACEPTIONSlialog box and enter a vertic8calevalue

Click Apply] on that dialog box. Thiscks in thatScalefrom that pointforward.

b2g

g GKAA LRAYD

A O Qopen2Skding it siitiag tHer® Is @@odvikual &

trigger that you have activated a vertical exaggeratmgour surface viewing.
Go to the surfaceiewing command that you intenh use¢ VIEWTRIANGLES/IEW

FEATURES/IEWCOMPONENT,S/IEWWHATEVERTheSJRFACE)PTIONEf:I Kl G

will apply to all surface viewing commanaisw.
View the surface data and it will be vertically scaled per the entScealevalue
Return to theSURFACEPTIONSlialog and reset thescaleto 1.00 if you are done with

that level of scaling andA\pply],
Or

Change it to a different value if your initial scaling attempt was either too small or too

large. And tha [Apply] on the SURFACEPTIONSO lock in the new entry.
Then go back to your surface viewing command and reapply it to view the data at the

revised scalindf you are inPenci| the previous display will refresh with the new one.

t5604a R2 GKFGO®
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3D Roadway DesiggAdvanced Training Module 02¢Visualization

31) Set your MicroStation rotated view to Top.

32) In the SURFACEPTDNSdialog enter 5.00 for the Scale: Also toggle on the option to Scale
Relative to Fixed Elevation and then [Apply].

Those settings are noactiveand will hereafter be applied to any surface view command.

b Surface Options - ©
Scaling Apply
Scale: 5.00000000
; ]
[¥]:Scale Relative to Foed Bevation: ose
il Preferences...
[ Planarize Help

4

The option toScale Relative to Fixed Elevatignfairly seHexplanatory, bus S @Xplainlater
gKe AlGQa 0 Padyfris witldse $nRde KeS/ Nilphstic for now.
. dz FTANERG I WNr8afetéchnicdl dearture franfhé dib&ussion abotthis option.

If you have ever scaled somdtly in MicroStation, you know that it has to be distorted (scaled)
from some reference point. If you are scaling in Hdlirection, you are stretching it along that

axisLiQa GKS alryS gle gAGK GKAa aSidAigingy Lywz2l F

stretched in theZdirection.Do you understand the implications of thiere?

Il

If you view triangles from an InRoads DTM, can you snhap to one of those triangles and get an
accurate elevation from the triangle verteX®s.

If you view trianglesrom an InRoads DTM, and you distort the vertical exaggeration, can you snap
to one of those triangles and get an accurate elevation from the triangle vertex? No.

ALERTIf you apply a vertic&calegreater thanl1.00 through theSurface Optiongrior
to viewing your InRoads surface data, that data will be vertically exaggerated in
MicroStation and snapping to those graphics will give daise, distorted elevation.

Later you can test this by applyingcaale:of 1.00 and doing some measuring and ed¢ional
checksn a specific area.hEn applying &caleof something greater thad.00 , displaying the
graphics and performing the same measurement and elematichecks in thadrea.
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3D InRoads Design



3D Roadway DesiggAdvanced Training Module 02- Visualization

v

If this concept is not firmly planted in your understanding aftex brief earlier explanation, then
you arestronglyencouraged tdest this for yourself while working with this module.

And here is what you should do:

Take theOGandBridgesurfaces and view the triangles of each surface withSbale:
setting on theSURFACEOPTIONSet t01.00

¢ Find anarea of the display where the Bridge is and confirm that the elevations of
the triangles of both surfaces are the same as the elevations in the DTM surfaces.

¢ Rotate the view so you can see the bridge and roadway and mesasure distance
0SG6SSYy GUKS (g2 GNARIYy3AES RAALX I-précige. C2 NJ (K

Measure Distance

Method: |Between Points
{bout [View Z

Now go to theSURFACEPTIONSNd set theScaleto maybe5.00 , but donot toggleon
the option toScale Relative to Fixed ElevatioBick [Apply] to adivate those settings.
Once that is done, view the triangles of both tB&and Bridgesurfaces again.
¢, 2dz pAtf RAAO2OSNI GKIG GKSaS adNFbOSa I+ NB
0 S Ol dzave beerksGakdXelative to themselves, natcenmonreference point.
Go to theSURFACEPTIONSNd toggleonthe option toScale Relative to Fixed Elevation
making sure to clickjpply] to activate those settings.
View the triangles of both th®GandBridgesurfaces again.
¢ You will discover that these daces are now relative to each other, because they
have been positioned from @mmonreference point.
¢ Go back to that initial area of the display where the Bridge is and snap to the
elevations of the triangles. Are tiighe same as the elevations in th&'® surfaces?

¢ Rotate the view so you can see the bridge and roadway and measure that same
position between the two triangle displays that you measured earlier. What did you
discoverWhat did you learn from this?

% Measure Distance

Method: | Between Points ¥
About: |View Z

True Projected
Distance 1233931
Total: | 1330369 123 3931
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Getting back to theScale Relative to FixkElevationoption ¢ surface display scaling is distorting

the display from a reference location. Does it matter exactly where that point is? For now, no.

2 KI G Qa A Y LM brg dgoifg tdview and $cale several surfaces, and you want them

toaf £ 0SS WNBTYRAIFE @8R Sa Al vy Sheynhds fo beistal@GSfOm i 3 A G A 2 Y
same reference poing hence this toggle option. Turningah simply forces all surfaces being

scaled to use the same reference location so they displaypioper positionin relation to one

another.

Again, f this is still a little unclear, testitsing the process defined earliéfurn this option off,
apply aScale:and display the triangles for thH@Gand theBridgeand see what happens.

Keep in mind, thisopic isVisualizationIts purpose is to communicate a message, and is not
necessarily the endll, but sometimes just aanalysisstepping stone.

Now, getingback to the hand®n activity. You should have ti®RFACEOPTIONSlialog box open,
the Scaleset t05.00 and theScale Relative to Fixed Elevatitmggledon. And the Ppply]
button was clicked to activate these options.

33) Now, once again, view the Triangles of the 12345VIZ_Bridge  surface using the
Preference called DTM_BaseRock.

34) Then view Triangles of the 12345VIZ_ og surface using the Preference called ODOT

35) Fit the MicroStation view and get to a view orientation that looks similar to the one here.
Depending on your view, you will probably need to be usingRbeaTe/IEwtool, potentially
moving the Pivot Pointfor better control, zooming in and out as needed, and changing your
Display Styleand theADJUSMIEWBRIGHTNESEnecessary.

-~ 02V1Z.dgn {3D - V8 DGN] - MicroStation VBi (SELECTseries 3) - olEN
e Edt Hemet Semngs Jods lbes Wodgpace fpplcstins lijndow lep 00OT vEQ- N S8l hEr Q9
| BRI R R R - B0 -8-8-@-d-2-R-G-O QiR
View 1, DESIGN

L]

< asllslellel o2

If you were able to do this, and get into a view that looks like the one above, you have come a long
way and youskills are obviously improving. If you were unable to get to a view that looks like this,
then you should stop here. Back up to an earlier part of this module where you thought you were
doing fairly well and restudy forwatahd practicemore.

This sectionwill wrap up with a few general areas for you to practice. Do these over and over until
your comfort with view manipulation and surface data display increases.
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36) Using the surfaces that you have available for this module, do the following:

Apply differentScalesettings under theSURFACEOPTIONSaNd view the triangles of the
surfaces that you have loaded

FindScalesettings on theSURFACEOPTIONghat you feelare either too small, too large,
or just right for various areas of th@Gsurface.

Test out diferent DISPLABTYLE®N a particular triangle display of tl@GSurface and

FAYR 2ySQa GKI G &2 ®&2/Q1S I RRY(BepAnaw®8 thall i KA & |
you are usin@ISPLABTYLES 2-dizthe-0 2 EQ | YR (KSaS OFly 0S5 02y ¥
certain data in much betteways than you might be seeing

Make sure you remember th@DJUSWMIEWBRIGHTNES®OI settings and apply that as

needed to help with the visual contrast.

]
B ARRRHOLO WS T
O 1 Adjust View Brightness |

<

Also keep in mind that if you lose your 3D orientation while rotating a view, you can
always select one of the default view rotations llkemetricto get youself reoriented.

1 Rotate Vie.. = ©

Right Isometric

CKAA A& WOAAdzrf AT FGA2YQ &e2hodtatgiacktha KS O2f 2 N
readability of the rendered display.
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37) Try your best to either recreate these views or locate something similar:
View the Bridge and abutment from the other side, looking toward the south

What is thatbig hole west of the bridge?

Ld t2214& tA1S I LINJAYy3 I NBI

<
P
pufi

NI Ayl 3asS
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