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- MANTAS SMIDTAS -

Working with innovation development and innovation integration in to the Ramboll work process. Also leading for InfraWorks development team,
working with data management and data flow, conceptualization and data visualization, also working in identification of value in innovative

engineering opportunities or solutions. Chairing and driving innovation and digitalization workshops and meetings. I'm working with design reviews

for both coordination and management parts. Working on production and management of the innovation program.
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ADVANCED DATA FLOWS AND VISUALIZATION
THROUGH INFRAWORKS

e How to accelerate the transition to connected BIM for infrastructure with ®
improved efficiency and project approvals through an end-to end design
approach using InfraWorks software as the aggregator and design data
visualizer. Q

e We will walk through one of our road projects where I'll try to demonstrate
the data collection solutions we're using in our daily data flow. o

e What is our techniques and workflow include high-end existing modelling o
conditions, road design representations in InfraWorks combined with built-in / \
road and bridge design tools, ArcGIS Data collection and presentation in o o
InfraWorks, Ramboll Risk Management data representation in InfraWorks,

BIM 360 as collaboration tool for InfraWorks, InfraWorks data flow for 3ds

Max software or Forge in the future, advanced visualization—virtual reality , ‘
(VR), augmented reality (AR)—and more. . s

e What is our leading practices using InfraWorks for data visualization and ‘ : ‘
aggregation.
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DESIGN PHASE VISUALIZATION CONSTRUCTION PHASE

SHP
OBJ
RWT \
MAX

RAMBGOLL

Issue Management

I(J/J) DESIGN REVIEW
(<I()
@)
(u,J) Visualize / Comment / Adjust / Share Client / Public Client / Building Operations
o]
Various CITYGML Manage the entire
Types GEO project lifecycle with
LAS DATA BIM 360
LandXML RASTER
|<—E IMX IMAGES Controlled Work-sharing
< spF ESRIDB ' \Ml - Deliverable Coordination
- SOSI Other.... - : Design Review
= —
(D DWG | I BIM Coordination
— IFC | I Change Visualization
(L{J) FBX : : Quality Management
()] I ; Construction Safety
| [
| I

RFIs Submittals




DESIGN PHASE VISUALIZATION CONSTRUCTION PHASE

(uf_l) DESIGN REVIEW COMMUNICATION
2’,} Visualize
ﬁj Comment Client Client
) Adjust Public Building Operations
- Share
Various CITYGML Photo realistic
Types  GEO » 3 3DS MAX > imagery and movie
DATA MR
LAS RASTER Tell the project
<gl LandxMmL IMAGES Story
I<_E iMx  ESRIDB
Other....
O SDF — > I INFRAWORKS
=z SOSI Real-time
O DWG visualization
J—
(qu) IFC
e FBX Output ENGINE . VR/AR
HP . . » ;
zBJ 3DsMax interactive expenience
- Fuzor, Unity, Unreal
MAX
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New Terrain
Other New design data

Other existing DTM
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EXISTING TERRAIN

Existing Terrain

INFRAWORKS
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ARCGIS

BEFORE NOW

DTM data (islands contours) ArcGIS
IW ArcGIS tool

vﬁh

*.dgn or *.dwg

*.dgn or *.dwg

INFRAWORKS

RAMBGOLL



Organization pubie  EI80G KU Naermiljo og <A
friluftsiivsregistrering







Raster Image

GeoTiff

[ G

InfraWorks
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Lidar DATA

Tree Classification

*.dgn

FME tree type
Classification
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EXISTI TREES
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Found 3343 trees,
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TREES CLASSIFICATION
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IMPORT EXISTING TREES IN INFRAWORKS
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g Editing -
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Earth Curvature Calculator

Accurately calculate the curvature you are supposed to see on the ball Earth.

Distance: | 10 ' [Kilometers | [ETEEE)

0.00785 km = 7.85 meters

Distance Curvature

1km 0.00008 km = 0.08 meters
2km 0.00031 km = 0.31 meters
5km 0.00196 km = 196 meters
10 km 0.00785 km = 7.85 meters
Explanation:

The Earth's radius (r) is 6371 km or 3959 miles. based on numbers from Wikipedia.
which gives a circumference (c) of ¢ = 2 * o * r = 40 030 km

We wish to find the height (h) which is the drop in curvature over the distance (d)

Using the circumference we find that 1 kilometer has the angle
360° / 40 030 km = 0.009° Theangle (a) isthen a = 0.009° * distance (d)

Thederived formula h = r * (1 - cos a) isaccurate forany distance (d)

http://earthcurvature.com/
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LARGE SCALE 3D OBJECTS

I Rotated

P> Rotated

> Point
I <Unfiltered >

Requestor
Supplier
[» Merged
B Unmerg...uestor
> UsedSupplier
I UnusedSupplier
b <Rejected =
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Versjon 4.02 - 2013-01-01
SOsI Del 3 Produktspesifikasjon for FKB — Bygning Side 19 av 93

FME

*_ CityGML

Illustrasjon som viser hvordan man tenker seg en trinnvis bygging av en 3D-modell av en bygning med
utgangspunkt i FKB-data.

1. Takflate hovedtak dannes (TRE_D_NIVA 2).

2. Takflate pd oppstikkende detaljer eller forsenkninger dannes (TRE_D_NIVA 3).

3. Vegger pd hovedtak projiseres ned til terreng (TRE_D_NIVA 2).

4. Vegger pd oppstikkende detaijer og forsenkninger projiseres til hovedtak (TRE_D_NIVA 3).

Legg merke til at volumet pd bygget blir storre enn i virkeligheten. Ved bruk av Fasadeliv som er
registrert med heydereferanse topp, vil volumet av bygningen bli mer riktig.

Statens kartverk
2013
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FME WORKSPACE
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STRUCTURE
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New terrain data
New railways
— Other New design

Other existing DTM
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Home [Insert’ Annotate Modify Analyze View Manage Output Survey Autodesk360 Autodesk InfraWorks Help Add-ins  ExpressTools  Featured Apps A |r'|'1FI|:|I"t LandX

; Alignments Site:
Impol InfraWorks Block ~ Reference ~ Point Cloud @ =Mani [ Edit LandXML Settings...

Start Drawir_* +

TOOLSPACE [ 2D Wireframe] Parcels Site:

By Site 1

A Import Land¥M . - o o c
tmport LendxL Application manufacturer:Vianova Systems AS manufacturerURL:http: /o

Look in: 042 Pohjaveden_Suojaukset v 4= B] @ ¥ Bl Vews v Took Units {1-:'
Hame Dot modifed | P surfaces name:Roadmodel Daylight Surface (8)
JAltaan_huo\t{\tIE‘hm\ 27.11.201717.58 XML File -
5 Surface (1)
[] surfaces name:Foundation Surface (1)

ridors [] Surfaces name:Structural layer Surfa
-y Assemblies
& intersections
R Survey
[E] view Frame Groups
£-[#] Data Shorteuts[]

ridors
[E2 view Frame Groups

File name:

Fies o type: [ and XML (-serl)
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NET Assernbly

Look in: Plugins Miews ~ Tools

File name

Files cftype: | NET assemblies [~dll)




PROPERTIES

- 0 X 4
odify Tools P_
Display Order wi . 3D Polyline (6) =
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[ Object Viewer... . = w |k Layer 0
Select Similar [ Linetype —— Bylayer
& Linetype scale 1.000
g 5 Plot style ByColor
(; = Lineweight —— Bylayer
WCS gl = Transparency Bylayer
< E Hyperlink *VARIES*
& 3D Visualization
V. = Material ByLayer
/ 4 2 = Geometry
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A Export Location

Savein:

File name:

Files of type:

ESRI Shapefile ("shp

Autodesk SDF (*.sdf)
E00 (Esri Arcinfo Export)
Esn Arcinfo Coverage

ESRI Shapefile (*shp)

GML (Geography Markup L3
Maplrfo MIF/MID (*.mif)
Maplrfo TAB {MITAE) ("t
MicroStation File V7 {".dgn)
MicroStation File V8 {*.dan)

A Export - C\ARD_Altaan_huoltotie.shp

Selection I Data | Optionsl

() Select all (®) Select manually

Fitter selection

Layers:

Object Classes:

Select polygon topology to export
Name: <MNone>

Group complex polygons

A Export - C\.\RD_Altaan_huoltotie.shp

Selection  Data

Select Atributes...

ribute fields to build table for export

[ Create unique key field:

Shape Mutticlzss

Saved profiles

Curmrent profile:
Load...

6 objects selected (0 filtered out).

SQLte Spatial [*salite)

Saved profiles

Load...

B Select Attributes

Expression:

[z Properties
| B2 Object Properties
&A% AcDbEntity
[J gz 3D Visualization
B Generl
[ Class Name
-] @ Color
@ Layer
@ Lnetype

e AcDbBlock Elemert Entity
INSERT

g+ BODY

i AcDbCurve

! DIMENSION
4 3DFACE
TOLERANCE
&= AcDbFrame

4 HATCH

4 AcDblmage
4 MLINE

§ POLYFACEMESH
¢4 POLYGONMESH
REGION

g+ SHAPE

i SOLID

i TEXT

4 TRACE

mlniniai=iuisln]s]nininiuisius]alsielninls

A Export - C\\RD_Altaan_huoltotie.shp

Selectionl Data  Options

Coordinate conversion
Mo coordinate system assig o current drawing.

No coordinate conversion will b

Convert coordinates to:

Other
Treat closed polylines as polygons

Driver Options...

Saved profiles

Curmrent profile:
Load...

6 objects selected (0 filtered out).




Save a copy of the drawing

it Drawing
Save the current drawing to the
default drawing [DWG) file farmat.

ook, Drawing to the Cloud
 Save the current drawing directly to
ol

your Autodesk 360 account,

DWE

Drawing Template

Create a drawing template ([DWT) file
inwhich can be used to create a new
drawing.

Drawing Standards

Create a drawing standards (DWS5] file
=g which can be used to check the

standards of a drawing.

Other Formats
B Save the current drawing to a DWG,
DWT, DWS, or DXF file format,

Waorkflow

ut as a Drawing
H -

Drawing
Utilities

. DWG Convert
ﬂ Convert drawing format version far

Exit Autodesk AutoCAD Civil 3D 20

4 RAMBGLL
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Modify  Analyze  View  Manage

Home Inset  Annotate

WA
Sfmx‘ = ? h.\ I Page Setup Man-
. = S View Details
Create View Create Create Plot Batch Preview
Frames  Sheets Section Sheets Plot =% Plotter Manage
Plan Production Plot
Start RD_ARaan_huoltotie +
TOOLSPACE [-1Tep][Shaded with edges]
L3 e H

Alignments
 Feature Lines

B sites
@E Catchments

& gff] Pipe Networks
- Pressure Networks

Praspectar

Output | Survey  Autodesk 360  Autodesk InfraWorks
© SO NL

Export IMX Export to Export Civil 3D

LandXML

Al

Drawing

< Export Points
B2 Transfer Points

Help
= L

i Export Civil Objects to SDF

@ Export to Storm Sewers

[ Export to HEC RAS ™) Export to 3ds Max

Export

HIT ENTER

times

Export: Display
Page Setup: Current
W O

Export to DWF/PDF

Ci\Users\MSMN\Desktop\InfraWorks WorkshoptinfraWorks_Imporf\DWG






MARKI LINE DATAFLOW

Marking lines as
DWG, or SHP

Civil 3D

. s
N
X 5.057356, V/-161 332966112 127
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IMPOR G ANIMATED CARS

Road Model

LandXML / IMX
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RAMRISK

Professional risk management tool, developed, hosted and fully st
Ramboll




Ramrisk BIM test

PROJECTS OVERVIEW RISKS

Risk Filter

Search

2 status(es) selected s
Select owners s
Select tags s
Select confidentiality s
Select evaluations s

CONTROLS ACTIONS REPORTS LOG RESPONSIBILITIES
Risks
Number of risks in current filtering: 132
- Title Owner Status
1 Test risk 001 Mzntas Smidtas Open
2 Test risk 002 Mantas Smidtas New
3 Test risk 002 Mantas Smidtas Open
4 Test risk 004 Tom Daniel Berg Enger New
5 Test risk 005 Mantas Smidtas New
& Test risk 005 Mantas Smidtas New
7 Test risk 007 Mantas Smidtas New
8 Test risk 008 Mantas Smidtas Mew
9 Test risk 009 Mantas Smidtas Mew
10 Test risk 010 Tom Daniel Berg Enger New
11 Test risk 011 Mantas Smidtas New
12 Risk 0012 Mantas Smidtas Open
iz Faulty or insufficient specifications, design or timetables Rune Berge New
14 Industriz| disputes Tom Daniel Berg Enger Maw
15 Lack of clarity regarding the limits of the contract New
16 Lack of oversight or level of cooperation at main contractor New
17 Lack of approval New
18 Skipskollisjon New
15 Potential pollution of clear water New
20 Lokferer feilberegner bremselenade ved kjering fra spor 5 eller & til spor bak spv 8 [{retning venstre) oo kolliderer med endebutt, New
21 Tog [ skiftevbevegelser New
22 Tog [ skiftevbevegelser New
23 Too / skiftevbevegslser Mew
24 Tog [/ skiftevbevegalser New
25 Interferans New
26 Brennbare materizler/bygninger og tennkilder New
27 Bortfall av stram New
28 Trykk og sugkrefter Mew
29 Trykk og sugkrefter New
30 Hesrverk New
31 Lokfarer feilberagner bremselengde pa vei inn i spor & og kolliderer med endebutt New
32 Lepsk materiell (med eller uten motorkraft) triller/kisrar ut av spor & ndr sporsperre ligger av. New
32 Lokfsrer feilberagner bremselengde pé vei inn i spor 6 og kolliderer med hensatt materiell New

ADMIN

Copy from project Export to Excel m

Last modified
2018-08-25 14:11
2018-04-1% 12;:13
2018-04-15 12:12
2018-04-15 12:13
2018-04-15 12:13
2018-04-15 12:15
2018-04-1% 12:12
2018-04-26 12:56
2018-04-20 11:12
2018-05-03 08:22
2018-03-03 08:34
2018-08-25 14:14
2018-08-30 15:16
2018-08-20 15:16
2018-08-30 12:20
2018-08-30 12;20
2018-08-20 12:20
2018-08-30 12:20
2018-08-30 12:20
2018-08-30 12:21
2018-08-20 12:21
2018-08-30 12:21
2018-08-20 12:21
2018-08-30 12:21
2018-08-30 12;21
2018-08-20 12:21
2018-08-30 12:21
2018-08-20 12:21
2018-08-30 12:21
2018-08-30 12:21
2018-08-30 12;21
2018-08-20 12:21

2018-08-30 12:21

PROFILE

7}

LOGOUT

12z

EEEEEEEEEEEEEEEEEEEEEEEEHEEEEEEEHE
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VR/AR SSIBILITIES IN INFRAWORKS

1

3DsMax
Interactive
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VR/AR SSIBILITIES IN INFRAWORKS
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InfraWorks Movie/Roan_Vindmøllepark_InfraWorks.mp4
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WHY DO

ENGINEERING BENEFITS

* GIVES POSSIBILITY FOR A FASTER PARAMETRIC ROAD MODELING WITH MORE ACCURATE EXISTING
SITUATION

+ SIMPLIFIES TI'\-f-.—E"\\l\_l;A\‘--USER INTERACT WITH SPACES
. SIMPLIFIES COMMUNICATION BETWEEN DIFFERENT DISCIPLINES

F'NEED THAT

LEADS"TQ DESIGN OF ENGINEERING ASSEMBLY

/ —

PROCESS MEANS LES EXPENSES

: Dﬁger PR__ .
ERA IONS WITH Ll

N r %{t’r‘ amy
[ N . /- " > L/ : = I
OPERATIONAL BENEFITS 4 A\ a}}\ =

D IDENTIFY AND ELIMINATE ERRORS IN EARLY FACE

m
>
/)]
<
>
0
0
m
)]
/)]
-
o
-]
-
m
-
>

FULLY CONNE(;IEDMI.VIANAGEMENT TEZ

VR/AR SAFETY ANALYSIS OPTION

RAMBGLL
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USE CASES

DESIGN DATA

DESIGN PHASE VISUALIZATION CONSTRUCTION PHASE

DESIGN REVIEW

Visualize / Comment / Adjust / Share Client / Public Client / Building Operations

Manage the entire
project lifecycle with
BIM 360

Various CITYGML
Types GEO

LAS DATA

LandXML RASTER
IMX IMAGES

SDF ESRI DB

SOSI Other....

Controlled Work-sharing
\Ml - Deliverable Coordination
Design Review
BIM Coordination

DWG
IFC
FBX
SHP
OBJ

RWT \

MAX

Change Visualization

Quality Management
Construction Safety

Issue Management
RFIs Submittals
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THANK YOU
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