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Port Planning with InfraWorks

Brian Allen
CAD Manager, Moffatt & Nichol
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The Ports — An Introduction




The Ports

= Who are they?

" Private, Local, State, Federal Governments

" \Who are the stakeholders?

= Usually run by a Board of Governors led by prominent figures in various
businesses

= What are their challenges?

" To maintain efficient flow of transportation and logistics for imports and
exports throughout the reaches of their customer base
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declining cost of mtern“f"onal transport.”

~ The Journal of Commerce
“The Box That Changed the World”
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Jargon & Equipment




TEU

= 20ft Equivalent Unit, The standard unit
of measurement for Container Boxes. 1
TEU refers to a 20ft Container box. The
typical box measures 8ft wide, 8ft high,
and 20ft long.

(Note: a High Cube container is the
same length and width but with a 9.5ft
height and is still referred to as a TEU)




2TEU

= A 40ft container is referred to as a
2TEU as its double the length. The
width and the height is the same.




STS Crane

= Ship-To-Shore Crane. This type of
crane us used to load and unload
container ships. These machines
are built specifically for the
operating port




RMG Crane

Rail Mounted Gantry Cranes are fixed
into rail tracks and usually are the heavy
duty lifters in a container yard.

Used in Grounded Container Stacks and
intermodal operations




RTG Crane

= Rubber Tire Gantry Cranes are more
flexible when compared to RMGs as
they can be moved throughout a
terminal and work where they’re
needed.

While flexible enough to move
throughout a port, their capacity is less
than a RMG.




eRTG Crane

= Electrified Rubber Tire Gantry Cranes
usually have the same capabilities as the
standard RTGs but their drivetrain is
powered by electricity rather than diesel
or other fossil fuels making them the
“ereen” alternative.
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Reefer Containers and Racks

= Refrigerated Containers are
containers with cooling
systems used in transport
of sensitive materials.

= Reefer Racks are the on-
terminal storage and power g
delivery systems for the -
reefer container.



Intermodal Yards

" |ntermodal yards involve
the transition of freight

containers using multiple . S
modes of transportation 1 o .L r. !
such as ship, rail, and truck., | | P S b 1
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Consider this

“Savannah’s containerized trade increased by 9.7% during Q1
2017. In fact, Savannah is the third fastest growing major port in
the world...”

Savannah Morning News
“2017 Savannah Maritime”

..but why



“Since June 2016 the average size of the vessels calling
on the Port of Savannah has increased by nearly 20%"

Photo Credit: dredgingtoday.com



The Panama Canal

"= Panamax = Maximum ship size able to navigate the Panama Canal

= New Panamax = Maximum ship size able to navigate the Panama Canal after the
completion of the new canal locks (2016)

= Post-Panamax = Ships too large to navigate through the canal

Panamax vs. New Panamax

Panamax (Pre-2016) New Panamax (2016-)
Length 294.13 m (965 ft) 366 m (1,200 ft)
Width 32.31 m(106 ft) 49 m(161 ft)
Draught 12.04 m (41.2 ft) 15.2 m(50 ft)

TEU 5,000 13,000



The Panama Canal

Existing Locks New Locks
Maximum capacity Maximum capacity
of transiting vessels 110ft of fransiting vessels

'33.5m

4,400 TEU 13,000-14,000 TEU

Operating water depth

Operating water depth

The new rolling gates are easier to service.

Source: Panama Canal Authority (ACP)




Ship Evolution

'Triple E' Class
2013

CMA CGM MARCO POLO

201z

GUDRUN MAERSK
2005

SOVEREIGN MAERSK
1991

REGINA MAERSK
1596

NYK ALTAIR
1594

PRESIDENT TRUMAN
1588

18,270 TEU

16,020 TEU

15,550 TEU

9,500 TEW

8,200 TEU

7,403 TEU

4,953 TEU

4,538 TEU

1
Length Overall (LOA) in meters

200
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300

400

spp © Alphaliner

LOA

)
400
(1,312)

395
(1,296)

397
(1,302)

367
(1,204)

347
(1,138)

318
(1,043)

300
(984)

275
(902)

Breath

(ft)
59.0
(194)

53.6
(176)

56.4
(185)

42.8
(140)

42.8
(140)

42.8
(140)

37.1
(122)

39.4
(129)

Draft

(Ft)
16.0
(52)

16.0
(52)

16.0
(52)

15.0
(49)

14.5
(48.5)

14.5
(48.5)

13.0
(43)

125
(41)

Containers

rows across

23

21

22

17

17

17

15

16

10,000 TEU vessel

Equivalent of 5,000 — 40ft
containers

12,000 pairs of Nikes per
container

Equivalent of 60,000,000 pairs
per vessel

Value = $4.5 Billion @ S$75/pair
Transportation cost = $0.26/pair

14,000 TEU vessel

Equivalent of 7,000 — 40ft
containers

12,000 pairs of Nikes per
container

Equivalent of 84,000,000 pairs
per vessel

Value = $6.3 Billion @ $75/pair
Transportation cost = $0.26/pair



...and then there was LaVar

10,000 TEU vessel

= Equivalent of 5,000 — 40ft containers

= 12,000 pairs of Nikes per container

= Equivalent of 60,000,000 pairs per vessel
=  Value = $4.5 Billion @ $75/pair

= Transportation cost = $0.26/pair

14,000 TEU vessel

= Equivalent of 7,000 — 40ft containers

= 12,000 pairs of Nikes per container

= Equivalent of 84,000,000 pairs per vessel
*= Value = $6.3 Billion @ S75/pair

"= Transportation cost = $S0.26/pair

-

10,000 TEU vessel with Big Baller Shoes

= Equivalent of 5,000 — 40ft containers

= 12,000 pairs per container

= Equivalent of 60,000,000 pairs per vessel
= Value = $29.7 Billion @ $495/pair

= Transportation cost = $0.26/pair

14,000 TEU vessel with Big Baller Shoes

=  Equivalent of 7,000 — 40ft containers

= 12,000 pairs per container

=  Equivalent of 84,000,000 pairs per vessel
= Value = $41.6 Billion @ $495/pair

= Transportation cost = $0.26/pair



COSCO Guangzhou —9,500 TEU




COSCO Development — 13,000 TEU
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CMA CGM Roosevelt— 14,414 TEU
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Port Planning




The Tools

A  Autodesk AutoCAD Civil 3D

C3D

Autodesk 3DS Max Design

SketchUp

o
I

Autodesk InfraWorks

YAl Adobe After Effects

Ae
Camtasia Studio




AutoCAD / Civil 3D / Plant 3D Uses

= |Layout & Equipment Modeling " GIS Input/Outputs for InfraWorks
(AutoCAD modeling (Civil 3D)

" Conceptual Site Planning,

View Manage Output  Sun 0 Aul c Infi rks  Help  Add-ins  Raster Xpress Featured Apps = Geolocation -]
° > < Points ~ e * Alignment - = Intersections - Profile View - - - 2 ¢ Move () Rotate e g C-PVMT-ROAD = :
C _ &% Surfaces ~ 7 FeatureLine = \s" Profile - 4 Assembly - —% Sample Lines - ® - m - % Copy 4\ Mirror Fillet - ¥ Law . = 2 Make Current s ™
ra n e O e I n g F 2y Traverse - & Grading - ¥ Corridor Pipe Network = g Section Views ~ & - 1§ - M Stretch g Scale Amay - @& Propeties T Z, Z. Match Layer v =3
Palettes ~ Create Ground Data ~ Create Design ~ Profile & Section Views Draw ~ Modify ~ Clipboard

Start LB_JasperLayout-rev12-8-15%
PROPERTIES

= 3D Civil/Structural Plannin

1y
Lineweight

Design (Civil 3D & Plant 3D i

Material Bylayer

Design

available

" Corridor/Grading Scenarios

Annotation scale

= Platform Modeling

UCS Name
Visual Style 2D Wireframe

b4 Specify opposite corner:

MODEL | §ff




3DS Max Design

Create Modifiers Animation Graph Editors Rendering View stomize Scripting Content Help j_ Brian Allen " Default

" Creating Machines & Equipment c oS

ending)

bt N .
. Group001
1DS
Alaraput

alatuet

SBHEoE g GeoSphere
alatuet02
Alimmat ta
Boom etupu

Tube
ramid

Boom etur0 Plane

. Boom eturl y - . TextPlus
r a n e S CoemEnE | PR i L3 * Name and Color
Boom eturu : )
Boom kaite 3 s & Group001
Boom lampu
Boom tasot
Box01

Box03
Booe04

= \/ehicles =

Box0d
Box09
Box10
Box13
Box14
Box18

= Converting Models for InfraWorks

Box34
Box3s
Box36
Box37
Box3d
Box39

. Boxe40
Default
[ ]

\dd Time Tag

= DAE



SketchUp

"= Creating Machines & Equipment
= Ships
"= Cranes
= Vehicles

= Converting Models for InfraWorks
= DAE

= Utilizing the vast catalog from the
Trimble Warehouse for potential
model use to save time.
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InfraWorks

" Project / Site Modeling

" Consumes other CAD files
for modeling

= AutoCAD, Civil 3D, Revit

= GIS (shp,sdf)

= 3D Models (skp, dae, fbx)
= RAW Video Production

= Snapshots (still shots)



InfraWorks Snapshots
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Video Production

= Adobe After Effects
= Video Motion Graphics

= Callouts

= Camtasia

" Final Video Production

File Edit View Play = Help
® Record the screen ~ [ Importmedia ~ & Produce and share = = | [5a] i280%720 " O "Shrnkto T =

Image

mottat: & nizka
MMN_LOGO _stacke...

Audio

La TiDa - Full
Song.mp3

Video

S I . R S . . S , S . | |
00:00:00;00 00:01:00:00 : 00:04:00:00 A L 081 00:09:00:00 00:10:00;00

Track 4 - LaTiDa - Full'Song.mp3

MN_LOGO_stacked_NewBlue.png
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AutoCAD to InfraWorks

= Set project
coordinates in CAD.
It’s part of the
software, use it!

Export CAD data to
.shp or .sdf for use
with InfraWorks. Be
sure to check
output coordinate
system.

" ‘mapexport’

Show

All |+ Projected |+ Geographic || Arbitrary

Daturn

Status:| Up to date

Ellipsoid

¥ | Code type:| Autodesk

Geodetic Transformation Path

Geodetic Transformation

~ | Category:| No filter selected

- | Llnl't:| Mo filter selected -

Selection | Data  Options |

Coordinate conversion
Mo coordinate system assigned to cument drawing.

Mo coordinate conversion will be performed.

Convert coordinates to:

Cther
Treat closed polylines as polygons

Driver Options...

Drawing units:

Search
|g383- |
Status Code Description Definition type  Referenced to Categories EP5G code Unit

Q GAB3-E MADE3 Georgia State Planes, East... [E ﬁ'_g. NADE3 USA, Georgia 26906 Meter

o GAB3-EF MADE3 Georgia State Planes, East... [E f"_g. NADE3 USA, Georgia 2239 US Survey Foot

(/] GAS3-Georgia.. MNADE3 "All of Georgia" per Geor... (P ) NADS3 USA, Georgia - US Survey Foot

0 GAB3-W MADE3 Georgia State Planes, Wes... [E _”:’_g. NADS3 USA, Georgia 269a7 Meter

0 GAB3-WF MADES Georgia State Planes, Wes... [E _”:’_g. NADS3 US4, Georgia 2240 US Survey Foot

| Select | | View | | Close | | Help |

IUnits and Zone |Transﬁ:rmatior1 |Dbject Layers IAbbreuiations I.ﬂu'nbient Settings I

Imperial to Metric conversion:

Feet

e | U5 Survey Foot(39. 37 Inches per Meter)

Angular units:

[ ]Scale objects inserted from other drawings

| Degrees

v | Set AutoCAD variables to match

Zone

Categories:

Available coordinate systems:

Scale:

1" =50

et

Custom scale:

| 50

USA, Georgia

USA, Gulf of Mexico

MADE3 Georgia State Planes, East Zone, US Foot

USA, Hawaii

Description:

Selected coordinate system code:

1sa, Idaho

gag3-ef

USA, Illinois
USA, Indiana

USA, Towa
USA, Kansas

| MADE3 Georgia State Planes, East Zone, US Foot

USA, Kentucky

Projection:

Saved profiles
Current profile:

Load... | | Save... |

USA, Louisiana
USA, Maine

| M

ISA, Maryland
1ISA, Massachusetts

Datum:

1ISA, Michigan
USA, Minnesota

| NADS3

USA, Mississippi

Cancel | |

Help

USA, Missouri
USA, Montana
1JSA, Nebraska

Automatic selection

USA, Nevada
LISA, Mew Hampshire
USA, Mew Jersey

PTIE A Rla...

\a



AutoCAD to InfraWorks Continued

= Exporting AutoCAD Models for use with InfraWorks generally work best
when exported to the .fbx format. ‘foxexport’

= Be mindful of units, scaling, and orientation



SketchUP to InfraWorks

= Best Practice is to export to

COLLADA file (.dae)

" Then move the .dae file into the
materials folder for optimal
outcome for InfraWorks

Picture Tools RS IRLTY

File Home Share View Manage

» B [ * e |® X =p

| Copy path

% Mew item ~

ﬂ Easy access =

M G

Pinatcoc::lesJiCK Copy Paste El P I\.:gvve (in;pvy Delvete Rename lele::r Propfrties _.@History
Clipboard Crganize Mew Open
« v I_,'] » ThisPC » BatMan (K:) » InfraWorks Projects » _IW360 » 80676 » 3D Models » Cosco_Ship
| Asphalt-landscapezip "
| AudioVideo
| | Docs

| InfraWeorks Projects I l n
| _folders AlghAlpTebmp
[ Jwseo
|| 2058
|| 20883
|| 20859
| 23467 AlghCont_2,jpg
[} 35335
[ 20676
|| _exports
| 3D Models
._IIJ 100 ft 5TS
|| Anaklia-EmptyStacks-Full

|| Anaklia-EmptyStacks-Full-Cosco

I O T - T SRR Y

AlghHull jpg

17 items

AlghCont.jpg

AlghCont_3.jpg

AlghTube.bmp

AlghCent_0.jpg

AlghCtTop.bmp

anchor.bmp

FH setect an

55 Select none
B Invert selection
Select

v | O Search Cosco_Ship

AlghCont_1.jpg

=

Bl

AlghCtTop.jpg

burgandy-top.jp
g

AlghCont_1_0,jpg

AlghDeck.bmp

B Cosco_Ship.skp - SketchUp Pro
File Edit View Camera Draw Tools Window Extensions Help

o Hpl BRE 4IRS @B OO D0 ORS Wk

J/SER@@I/OJV +4C €D BB R DM

P g @

G C e THPETmMw i IR LB AR +BOR,

PDrax>foV9eR3 7 ACHGANGHOMJIECE L>>>R .

Layers

B Export Model

Save in: I Documents

MName

| 3dsMax

| Adobe

| | ArcGIS

| AutoCAD Sheet Sets

| Autodesk

|| Autodesk InfraWorks Models
| Camtasia Studio

|| Custom Office Templates

| FluidimporterPro

| FME

| Inventer Server SDK ACAD 2016
| Inventor Server SDK ACAD 2017

| Inventor Server SDK ACAD 2018
£

x| = @Bk E
Date modified Type

b/26/2017 2:46 PM File folder
5/4/2017 4:36 PM File folder
T/26/2017 615 PM File folder
10/5/2017 3:02 PM File folder
5/4/2017 2:39 PM File folder
5/8/2017 2:45 PM File folder
11/8/2017 2230 PM File folder
5/9/2017 1:04 PM File folder
B/26/2017 &:44 AM  File folder
5/17/2017 2259 PM File folder
5/3/2017 8:03 PM File folder
5/24/2017 1:46 PM File folder

5/4/2017 2:33 PM File folder
>

File name: ICosco_Ship dae

Export type: |COLLADA File (" dae)

Cancel

j Export |
=

. 1
Options... y




3DS Max to InfraWorks

Fila Edit ] \ g Modifiers Animation Graph Editors Rendering ( Scripting

pr— : A Y

0C P RLAID = 397

Modeling

= Best Practice is to export to T

@ | Name (Sorted Ascending)

COLLADA file (.dae)...but 2l
sometimes .fbx works well too | L

[=H

« B F @

= Then move the .dae file into the

-

This PC

materials folder for optimal ;
outcome for InfraWorks

senFlight (*.FLT)
TR File (*.H

File name:




InfraWorks

= Set a standard folder structure for IW Modeling

= Set 3D Models (furniture) rotation for each project in
style properties.

= Be careful of copying/pasting too many complex
models — creates issues with image outputs

= Tips and Tricks Live...



Model Sourcing

= \Vendors/Manufacturers
= Sites:

= https://www.turbosquid.com/

= https://www.3dcadbrowser.com/

= https://grabcad.com/

= https://3dwarehouse.sketchup.com/



https://www.3dcadbrowser.com/
https://www.3dcadbrowser.com/
https://grabcad.com/
https://3dwarehouse.sketchup.com/

A AUTODESK.

Make anytning


http://www.autodesk.com/creativecommons
http://www.autodesk.com/creativecommons
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