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Disclaimer

We may make statements regarding planned or future development efforts for our
existing or new products and services. These statements are not intended to be a
promise or guarantee of future availability of products, services or features but
merely reflect our current plans and based on factors currently known to us. These
planned and future development efforts may change without notice. Purchasing
decisions should not be made based upon reliance on these statements.

These statements are being made as of [today] [the date of this presentation/
document] and we assume no obligation to update these forward-looking statements
to reflect events that occur or circumstances that exist or change after the date on
which they were made. If this presentation is reviewed after [today] [the date of its
original publication], these statements may no longer contain current or accurate

information.
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Class outline

= Introduction Val, 5 min

= Profile Optimization: Val, 10 min

= Simple Corridor Optimization for Highways: Val, 5 min

= Suitability Maps: Dong video, 5-10 min

= Combining Corridor Optimization and Suitability Maps:
Dong video or Val, 5 min

= Advanced Corridor Optimization: Edmundo, 20 min
* Q & A: Edmundo and Val, 5-10 min
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Key learning objectives

At the end of this class, you will be able to:

Know when to use Corridor Optimization and Profile Optimization
during your project phase

Choose appropriate settings for each service based on your projects
to get desired results

Evaluate solutions returned by the optimization service

Prepare your Civil 3D corridor design so as to use Profile
Optimization, and compare the optimized result with your original
design in Civil 3D

Set up Suitability Maps and apply such maps in your Corridor
Optimization
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Prepare You Civil3D Road

 TEE T W
R = = = e Ll 3D = Autedesk AutoCAD Civil 3D 2015 ProfileOptimization.dwg W e g keyword or phrose 1 alentinkd

Home Insert Annotate Modify Analyze View Manage Output  Survey  Autodesk 360 Help  Add-ins  BIM 360  Featured Apps  Express Tools — Geolocation o -

® - ¢ ©

Edit _ Reorient Remove Mark Map Off
Location Marker Location Position

Location Tools Online Map
New Tab ProfileOptimization* -
TOOLSPACE |=1[Top]|2D Wireframe]
[ L E A
Active Drawing View v

=03 profileOptimization
| % Points
-] Point Groups
Elly & Point Clouds
| = Surfaces
{ =2 Alignments
| =8 sites
| B4 Catchments
| & il Pipe Networks
0 Pressure Networks
| =W Corridors | A
| E18 Assemblies =5 ANE2 1L O s L TTb b L e Ebrab bt
|~ Intersections D —n L)L Yl N e e —
| B Survey
| ~El View frame Groups
=] Data Shortcuts []

~% Surfaces

1=+ Alignments

Prospector

Ho. T'ype Fangency Constraint Parameter Cons... Parameter... Length Radwu

$ g 1 une Not Constrained (Fixed) 8 'wo poimts  460,6607"
-~ Pressure Networks -

-2 View Frame Groups 2 Curve Constrained on Both Sidas (Free) (i) Radius 221.7754'

3 Line Hol Conslramned (Fixed) & Two points  183.6334'

< i G 4| cCurve Constrained on Both Sides (Free) N & Radws  202.9600'

Y 5 Line Not Constrained (Fixed) & Two points  589.5963"

__

+

i
EY PANORAMA

Model = Layoull Layout2

Make sure that the surface
IS big enough

Add sample lines with
distance of 50 ft

Set correct alignment
geometry settings and
make it editable — Curve
constrained free on both
sides
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Select the Appropriate CS for New Model

I Autocesk InfraWorks 360 - Profie Optimization

°® * On the New Model dialog

My Models ~ s

box, select appropriate
coordinate system for your
project to match the
corridor project set in Civil
3D

e | * Use the Civil 3D DWG
T . e import on Data Source to
- G s import the drawing data
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Set Road Settings Consistent to Civil3D

‘ I Choose Data Sources ‘_ EI [T Data Import WQmin : X 7.

¥ ProficOptinization dng
R e om e S The data containg points that are not valid in the spatial reference system ® S I t R O l: D S d
)3 ProfieQptres Groued 1
ﬁ’:ﬁ“&ﬁi%ﬁ'g N & of the source data. e eC an

This usually indicates that the data is either invalid or in another
coordinate system than the one specified. Using data with invalid
coordinates is not recommended and may cause unaxpected application

behavior.
2

&/ |

existing ground
SURFACES only

* |Ignore the data import
warning

* In the road edit mode,
select Roadside Grading
and change the method to

Fixed Slope
Grading Limit: 200 ft
Grading Methed lldthA Cut SlOpeZ 21
Grading Limit &P _
Fill Slope : 4:1

The Greowg vanes the sior nkiasiida
WILh @ SMOOA tie-in to existing ground.

AASHTO Imperi..

Length 165846'

Elevation Range 7791 - 11715’ A A
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Update Road Style

— |19l 28

- p—

Eas 4 mem © Create a new roadway

S EEE x & g % o style
‘/,5 General Settings

———— -+ Update the following
S—— : Yy N Roadway track width: 12 ft

— K
| I Define New R

Material:
Outer | oo = Asphalt Ro... Boulevard ... Boulevard ...
e | ' lk track wdith: 6 ft
i
- | Sidewalk track wdith:
Material: | L2Ne Markng 7 v
.. Brick Road Brick Tile ... Brid,
Decorations: | i 1 ge "
/\ * e roup ana set Its
(A Treck Settings &
A 7y Cobblesto... Cobblesto... Cobblasto...
group/ group height  track track track track track track
track name trensition zone  width inner height outer height top surface inner surfece  outer surface
width/ offset offset category category category
track main categ - - |

¥ Left Group  0.00000000 /t .. Concrete ... DirtRoad DirtRoad, ...
E ‘Roadway.

12.00000000 1t  0.0003 0.00000000 t  Roadway <nol sol> <not set>

Roadway
Median Gro... 0.00000000 ft

2 [
¥ Right Group 16,40419948 ft . l \ / \
Roadway 12.00000000 ft  0.00, 400000000t Roadway <nol set> <not set> ]
Sidewalk 6.00000000 ft  0.0000uw.__ . 0.00000000ft  Sidevalk <not sat> <not set> o GO Eecimy s
| ]
L DEE cron | chudnors | A AA nnported road on canvas
: 4 B8 Driving Lanes: > Driving Lanes: X! 4hd Old Paved ... Paving Sto... Rock Road

ld I l {l\

Sidewalk Sidewalk ... Sidewalks ...

Tunnel
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Profile Optimization Setup

T » Open Profile Optimization
TR — | from the Roadway Design
:::lj:;p:’::m ll)imr::[}adl profile oplimization g 1 d ' Component t00|bar

» Select the road from
sooge | Tumel canvas and set Design
o | Speed to 25 mph

Structure styles:

A

Road ‘ _Bridge

— » Optionally select bridge or
— tunnel styles
- . » Examine Advanced
T _ Settings and deselect the
m— o= Use Bridges/Use tunnels
i S 2 2 option under Construction
e e Rules
Cosstracion & Eacitvart Cos N
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Job Monitor

JOB MONITOR

Track ID Type Status Submit Time End Time Report - Result Description Message

* On Job Monitor, watch out
the job status and result
 Download the PDF report
 Download the result into a
new proposal

em

¥ General
Track D
Description
Model name
Proposal name
Road 1D
Design speed
Start ime
v Styles
¥ Streel/Roed
Road width
Datum width
Cut slope
Fill slope
¥ Bridge/8ridge
Road width

|2 2 Auto refresh |Filner: M ‘

[Valve

V2015A07568472

Design Rozd 1 profil2 optimization

Q/Uscrslkodw/m- ts/Autodesk InfraWor
aster

1
25.00 mph

24.00 fu
30.00 fu
50.00 %
25.00 %

24.00 .
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Import in Civil 3D

Alignment Layout Tools - Basic Road
A AOAGIA‘: /v .’.;v ,’t\/" ;\-v

-

v
%

Select a command from the layout tools

A Open InfraWorks Model

Ground Data Design

New Tab ProfileOptimization*
TOOLSPACE [=]Top:
LN 2

4 [(2) Reports Manager

U S Subscription Extens

| B § Civil 3D Producti, 1

' |- S Open About Box
ﬁ_ S Coordinate Geometry Editor
(=S Open InfraWorks Model
5 Ooniariosa ||

'8 Configure InfraWored-Civil 3.. :.:

[ § Create AutoCAD 3D Solids :

T_J €2 Miscellanecus Utilities

W56 Save Survey Database to 2014 Utility

s Open InfraWorks Model
Open InfraWorks™ models or IMX
files in Civil 3D®.

InfraWorks model

Coordinate system

Infraworks model coordinate system:

<unassignad>
<unassignad>

Civil 3D drawing coordinate systam:
CA-TIT

Set 2 Coordinate System...

Selection area

Q@) Extents of InfraWorks model

Area of interest

Select Area...

Object seltings

C:\ProgramData\Autodask\C3D 2015\2nu\Data\InfraVorks Objac [_t

Al Objects.ml

e EE

&y Tt?rain Surfa

| B AW_Existingwrwund

*- [ AIW_Proposed_Ground
Planning Roads
Planning Utilities

| Pipes

: L O Structures

=- [ Design Roads

..._r!‘.._.'_._.__.

Selection sat : !
Reline Sels, 4

Open Mocel

*-[@ Basic Road
Intersections
_ Drainage Networks
| Pipes
] Structures
Coverages (Terrain Madifying)

_._[T._..._._._

Water Areas

[ ok || cancel Help |

 On Toolbox, under

Subscription Extension
Manager > Civil 3D
Productivity Pack 1 > Open
InfraWorks Model, click
Open InfraWorks Model
Click Refine Selection Set
and uncheck Terrain
Surfaces
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Compare Profile and Mass Haul

[information ~ Parameters ers |Codes |[Feature Lines |[Surfaces | Boundaries | Slope Patterns |

* On Prospector, open

E]E] [EJ Add Baselin ] [ Set all Frequencies [ Set all Targats l "
Name Ali g m... Profils tem.. StartSt. EndSta.. Freque.. Target  Overnid.. I ro p e rtl eS fo r th e
=-ck” [ Baselin... Basic R.. l 1 0+00.00" 16+58.63' [---I [+

&7 = Cor Ab.. 0+00... " 16+5.. "} 50.00.. [+ [ [

corridor.

« Switch profile to Basic
Road

E}'

A Select a Profile 23|

o 5 - Check the difference
o Layoul Centerling N v in maSS haul

: | oK [ Cancel | Help | —

@_Scxc gion from d =
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Corridor Optimization Entry Point and Ul

CORRIDOR OPTIMIZATION

* Open Corridor
Optimization
« Set Design Speed to 70
: mph
————  Draw the intend path on
—— NS canvas
Bkl EF - Fit the size of project
oty T area on canvas
IeE = Update Advanced Settings
T _ No bridges/tunnels
e N Grading limit: 200 ft
| Cut slope: 2:1

© 2014 Autodesk A AUTODESK



Create and Apply Avoidance Zones

CORRIDOR OPTIMIZATION

Design speed: 70 mph
Job description:

Structy

'\l\ L]

Path: v % @

(%) Advanced Settings

Cost Zones & Suitability Map \

Click the link to open Cost Zones, where you can find the draw
tool to sketch avoidance zon~

Click the link to define suitability waps

Open sutabilty map
| Include the current suitability map

Select Draw avoidance
zones under Advanced
Settings on Corridor
Optimization

On Cost Zone, use the
pencil tool to draw
avoidance zones on the
model

Alternatively, you can
import GIS data as
Coverage and configure

its Cost from Normal to
Avoid
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Download Results

o

CorridorOptimization1-1080

£4 origina

()

-

Profile View
:
Sight Distanca

surtace opacity

Sun & Sky
VN
PR}

ax

rrofile optimization

]

Civil 3D Drawings

JOB MONITOR

Design speed:

70 mph

Job description: gt - (1) corridor optimization

Structura styles: Road 8ndge Tunnel

HEH

Bridge T
Path: Path - (1) v+ @
\ “B0pimze it |

} ) Advanced Settings

Cost Zones & Suitability Map

Construction Rules

Alignment Canstraints

fFrofile Constraints

el

Construction & Earthwork Cost

Click the link below to sat and raview untt price for construction
and earthwork cost items. Price values will be used to evaluate
optimization results.

Caonstruction & Earthwark Cost

| &2 B Auto refresh ‘chr: Current mogel -

© 2014 Autodesk

Track ID ] Type Status Submit Time £nd Time 1 sult Description ] q | tem Valua
V2015400715095 % Corridor ot 26 Nov 2014 11:17:53 \ y Path - (1) cormdor optimization
‘\'2015'\08071616 S3Corndor &/ 26 Nov2014 11:17:41 26 Nov 2014 11:48:38 ey "9 Path- (1) comidor optimizaton ‘ 3
V2015408786925 SiComidor & 26 Nov2014 11:16:47 26 Nov 2014 11:47:34 M| ¥ Path - (1) cormdor optimization v
V2015408280973 % Cornidor % 26 Nov 2014 10:32:35 26 Nov 2014 11:03:28 5 Path - (1) corridor optimization i

Refresh Job Monitor
to see results.
Review the pdf report
Download the result
iInto a new proposal
Create an avoidance
zone
« Manual draw
* |mport as
coverage and set
Cost to avoidance
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Prepare Datasets to be Use

=

Surface Layers

Model Explore

o—
—

Properties

EEEE]

Model Properti

Style Palette

Thumbnail

X: -119.331017 Y:

UZ master

Name Zoning

Description | <Empty>

Common Geo Location

General

Name FeatId
External ID | Featld

Description | <Empty=>

Category | ZONES
Featld
Geometry
Shape_area

Shape_len

2 ! ste“

Source | Vector

Type

Source Tooltip Table Script

Lifespan

Creation Date <Empty>

Termination Date | <Empty>

) - Style
|
Rule Style | <Empty=

50.062008 7:. 04000321 Kf

Close & Refresh | | Cancel

DATA SOURCES

Group by: | Feature Type ¥ | Show: |All

EI-QIL;H@XL; =

A\
R T

Name - = -wce Type Status Date Loadec
v [ Coverage Areas

5] Tribal Lands 1 Imported Wed Nov 26

5] Vegetation y Imported  Wed Nov 26

= Zoning _Vector Imported Wed Nov 26
¥ FGround Imagery

E| imagery Raster Imported Tue Nov 25
v FJRailways

[E] railways Vector Imported Tue Nov 25!
¥ FJRoads

[5] roads Vector Imported Tue Nov 25!
v [JStreams

[E] WATER_AREAS Vector Imported  Tue Nov 25 :
¥ EJTerrain

[5] elevation Raster Imported Tue Nov 25

[5] shape-and-raster Raster Imported Tue Nov 25
v EJWater Areas

Ij waterareas Vector Imported Tue Nov 25 :

[£] watermultis Vector Imported Tue Nov 25|
4 »
¥ A Hide Details

Data Source Details

Name: Zoning
Description: <Empty>
Source type: Vector

Connection string:  yangd/Downloads/dlc_zones/dlc_zones.shp";

Coordinate system: h, Zone 11, Meter; Central Meridian 117d W)

Date loaded: Wed Nov 26 2014

On InfraWorks Data
Source, import GIS
datasets that contain
project sensitive features
into appropriate model
feature classes

Open Data Source
Configuration and map
attribute fields to model
feature properties
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Create Feature Subsets If Needed

I4 master v MODEL EXPLORER 81 X
. B~ L RS, EJPoint Clouds 8 = ° On InfraWOrkS Model
Ol = ENZ i | 2 XS s i

A Explore, use the Filter tool

Residential Areas

.@ Edit‘ 2 2ssion

Data Sources

egeta to create feature subsets
&) 3D Model - ® [2]vegetation B
(%) Common QO culverts a B
DATA_SOURCE_ID : .
DESCRIPTION $4 Intersections 2 Bv
EXTERNAL_ID Z: Railways e @Y a yO u WO u I e O a
2 N Roads a B
LINK ! -
| NAME eoe R - = I
N [~ Comnones to Suitability Map lavers
Properties TOOLTIP . - @)
USER_DATA - (JVisual Overlays SNNEEN E
|:| () Lo ! ' v EJFurniture .
BE)l | operators & i city Furniture vha @Y and a I Ia er Settl n S
Model Propertie D e rg
\ ¥ [ Points of Interest
I spatial \ & Points of Interest COha @7
(¥ Recently used 2 : ¢ Barriers 'cj M a . T
CATEGORY = 'RU1' or CATEG! gk Buildings Yha @9
CATEGORY = 'RU1' and CATE 4 . o
CATEGORY ='1240012' j | - utiities )
CATEGORY = '1240012" . <= Pipeline Connectors YOha @¥
CATEGORY = '1240012' o C
NAME = '1240012' &~ Pipelines SNNEEN
o ' ¥ [JVegetation
® Trees COhaB@v
Thumbnail \
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Open the Suitability Maps Panel

UZ] master

« Select the Analysis toolbar
| NADLAEY - & -~ = N * Click the Suitability Maps
lﬁ > 49 button

g "=+ On the Suitability Maps
panel, select an existing or
click the Create new map
option

Select a Map

\.y
L 8 Suitability Map(1)
S [% Sample Map :} ‘ b

Ea g
i 4 . Suitable Locations f... LN

¢+ Create new map...

/\ AUTODESK



Add Map Layers

== » On the Suitability Maps
R panel, click the Add Layer

button
* On the Layer Settings
; A TR panel, click the filter icon
m § to open Feature Selection

 g— ey “ B » Pick feature sets or

A UAL N\ (& |. subsets that you'll apply

et B w A WAl the same layer settings
s 2 AR j. 5 W W - Rename the layer
=% 21  (optional)

* Adjust settings (optional)

Cost Gradient

/\ AUTODESK



Add Map Layers

IIZ] master

* Adjust weights for layers
* Click the Apply button

Suitability Maps x ': ¢ YOU can use the S“der

button on the top of the
panel to turn the visibility

of a suitability map on or
off

Add Layer

© 2014 Autodesk A AUTODESK
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Import GIS Data and Create Subsets

DATA SOURCES S X

Group by: | Feature Type ~ | Show:  All -|
P R ey v A A
F-BRoOXBE ad
Name ~ Source T~ |
¥ T]8uildings
2] buildings Vee
~ (7] Coverage Areas \
Ei|dic_zones Vecto' ¢’
~ Z1Ground Trmagery
5]S4_11838_5022_20080913_p10_1_utm10.4f Raster
(2] 55_11954_4954_20101005_p10_1_utm10.4f Rastar
Climagery Raster
[5]s5_1190B_4954_20070913_p10_1_utmil.tif Rastar
¥ TlRaivays
2] railways Vedor
~ JRoads
2] rozds
¥ Sl Terrain
=] dic_contours
¥ T Vister Areas
Zlwaterareas 3
vt carecony (oo gy -
e — %) 3D Mode! -
@ Common
{2) Coverage
AREA
BUFFER
COST_METHOD
HARD_COST
SMOOTH_RADIUS
SOFT_COST
(&) Elevation -
I! Operators [N Select a Froperty to quary its avallzble
[ Functions el
Il spatial
B My Expressions
(%) Recently used -
CATEGORY LIKE 'Al’
CATEGORY LIKE 'DCY" OR CAl
CATEGORY LIKE 'RUB"
CATEGORY LIKE 'RUL'
CATEGORY LIKE 'DCT
CATEGORY LIKE RU-M' | ‘
| ok || concal [|i=]]
© 2014 Autodesk

* Import GIS data as

coverage
Create subsets under
Coverage
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Create a Suitability Map based on Subsets

» Create a suitability map
* Add layers and adjust their
weights
 Water -60

« Agricultural - 40
« Residential - 50

* Apply the settings

/\ AUTODESK



Apply Suitability Map

C pt
CORRIDOR OPTIMIZATION

pp o — * Open Corridor Optimization

* On Advanced Settings, under
‘ . ‘ - \HI Cost Zones & Suitability Map,
check Include the current
suitability map

e \ * Click Optimize It

ost Zanes & Sultability Map N\

Click the link to open Cost Z rewe tool

to sketch avoldance zones.

Draw avaidance zanes

Click the link to define suif y maps

Qpen sutabily map

Include the current ma|

jl} p
nnnnnnnnnnn N\
Alignment Constraints N\
ooooooooooooooooo ost N
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Include Suitability Maps in Corridor Opt

* Open Corridor
Optimization

— « = * On Advanced Settings,

L check Include the current

S i e B LT suitability map option Iin

= Cost Zones & Suitability

Comt Zones & Sukabiiy ¥ep S Ma p

Click the link to open Cost Zones, where you can find the draw

= * Set up your corridor

Click the link to define suitability maps

2 include the current suitability map OptimizatiOn parameters
. 2 - and setting and submit the
Alignment Constraints S j O b

nstraints N
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