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Juggling overview: Where do the data go SKANSKA

| Design data to production |
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SKANSKA _ _ .
Survey’s role: put together, modify, edit, build...



SKANSKA

Software juggle

= SBG GEO, main software for the surveyor
= "Simple” mass calculations”
= Design roads/building pits/trenches
» Drawings and documentation.

= Bentley InRoads
= Complex mass calculations, terrain modelling
= Design roads/building pits/trenches

= NovaPoint SiteTool
= Convert VIPS-data to other formats
= Some mass calculation
= Geometrical control

= AutoCad Civil 3D
= Quality control of surfaces
= Terrain-modelling
= Volume computations

=  Gemini

= Mass calculations for roads
= Documentation “as built”



skanska  Case 1: Common dataflow
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SKANSKA

Case 1 example: E18 bridges

- Stake-out data for bridges needs to be modelled
— Avaialble: Very discrete data (every 5m)
— Road alignment and profil => concrete bottom of bridge
— Stake-out as a road

— LandXML
— From consultant via VIPS,
— Exchange data between programs (three in total)

— Export final data to surveyors equipment (with nice
information)

— Use line-names and codes



SKANSKA

Case 1 example: E18 Bridges
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SKANSKA

Case 1 important point: Data flow

— Only open format for direct import/export of
alignments/profiles

— Don’t need to re-create alignment.
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Case 2: Internal/between drawings

- Method to save model-
surface

- Dwg-Model containing
buildingblocks

— Surface, feature-lines, etc

— Export via LandXML.:
Static model, final product

- Same method possible for
other programs
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Case 3: Between users — different SW

' AutoCAD’




SKANSKA

Case 4: Consultant to production

Possible, but prefer VIPS

Direct One object, one file

\

Direct

Possible, but consultant need
to know exactly what: One
object, one file....



skanska  Case 4: Statoil

L 2012.01.27L-3D-torg_Total.xml 27.01.2012 08:49 XML Document 8 899 KB
8] 2012.02.09L-3D-park-m.xml 09.02.2012 11:00 XML Document 2033 KB
8] 2012.02.27L-3D-parkxml 27.02.2012 07:29 XML Document 2278 KB
#) 2012.03.08-L-3D-parkxml 08.03.2012 11:25 XML Document 2293 KB
3 landxml.dwg 01.06.2012 17:31 AutaCAD Drawinn 17 997 KR
R screenshot_statoil_terrmod.pn 01.06.
18} test landxmi.xrf f&, Import LandXML ~ Too many objects for the machine....
'# test_landxml_2 , _
Alignments Site:
i::e - No filter to pick out «understandable» tings
0 e:

B Site 1 - objects.

=[] Units (1)

P -[¥] Metric angularUnit:decimal degrees areaUnit:squareMeter diameterUnit:millimeter directionUnit:decimal degrees linearUnit:mi
Project name:L:\1110357\7-PROD\72 FORPROSJEKT\720 Tegninger\01 Modellfil\L-3D-torg.dwg
Application desc:Civil 3D manufacturer:Autodesk, Inc. manufacturerURL:www.autodesk.com/civil name:AutoCAD Civil 3D timeStal
CgPoints (28)
CgPoints name:sluk (28)
Alignments name: (12)
Surfaces (18)
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skanska  Case 4: Statoil: In the machine!

a
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197331 92
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oo 2.95

1073309.29
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Not able to
combine different
object-types:

Reference system
alternatives:
-"Akser”
-Alignment/
Chainage

-Possible to
“implement” akser
in landxml today?
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Case 4: Statoil: Volumes direct

& Import LandXML u

Alignments Site:

B <None> v Edit LandXML Settings...

Plots Site:

By Site 1 -
=ENT] units (1)]

Metric angularUnit:decimal degrees areaUnit:squareMeter diameterUnit:millimeter directionUnit:decimal degrees linearUnit:meter pressure
Project name:L:\1110357\7-PROD\72 FORPROSJEKT\720 Tegninger\01 Modellfil\L-3D-torg.dwg

Application desc:Civil 3D manufacturer:Autodesk, Inc. manufacturerURL:www.autodesk.com/civil name:AutoCAD Civil 3D timeStamp:2011-10-
CgPoints (28)

CgPoints name:sluk (28)

Alignments name: (12)

Surfaces (18)

Surface desc:Description name:Eksisterende terreng (1)

Surface desc:Description name:Kantineterrasse (2)

Surface desc:Description name:koter v A-solutions (2)

Surface desc:Description name:koter v A-solutions -0.40 (2)

Surface desc:Description name:Park (1)

Surface desc:Description name:phus (1)

Surface desc:Description name:Renne-Sti_Inngang (2)

Surface desc:Description name:StatoilBygg (2)

Surface desc:Description name:Sti-Nord (2)

Surface desc:Description name:sti A-solutions -540mm (2)

Surface desc:Description name:sti til A-solutions (2)

Surface desc:Description name:TerminalBygg (2)

Surface desc: name:torg (2)

Surface desc:35cm over phus samt innmélte kantlinjer og bygg. Kun for referanse! name:torg_fiktiv (2)
Surface desc:Description name:VegX (1)

Surface desc:Brukt for 3 opprette hoyder langs kantstein... 3% helning fra sluklinje name:Veioverflate-TMP (2)
Surface desc:Description name:veioverflate -0.15 (2)

Surface desc:Description name:veioverflate -0.20 (2)
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SKANSKA

Case 4: Statoil: Volumes direct

Surface Pair Volume
Index
Base Surface Comparison Surface Cut Fill Net
1 |Eksisterende terreng Park 11613.38 Cu. M. 28224.99 Cu. M. 16611.61 Cu. ...
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Case 4: Machine control Statoil Fornebu

— Data flow: Consultant -> Site (in landxml)
— Problems: Amount of models*

- LandXML: Terrainmodel for design surface
— All points, alignments, profiles and surfaces in one xml-file

— Machine-control systems limits:
— not able to choose what to import
— Method: Import via Civil 3D, re-export single surface
— Also possible in geo, in-roads

— LandXML in general:
— Nice:
— Possible to add desciptions direct on objects
- Cons:
— SW up to date? SW could display more information?
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LandXML is not allways used....

— Survey and Survey-DB
— Roadmodel?

— Pipe-network



SKANSKA

LandXML: From the surveyor...?

— LandXML from the surveyor to consultant....?
— Possibilities
- Survey DB, not used?
— Surface: triangulated together with breaklines, points, features

— Put more information into the data
— Codes, descriptions on objects

— Possible to save coordinate-system in the file, not used
— Problem with large surfaces and size of xml-file.

- Formats used:
— Kof, dwg/dxf, sosi, geo (intern exchange)
— + document describing the actual work and surveyor
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Land XML Road model?

— Static lines along road

— Not possible to exchange the information that defines the road

— Consequences for masscomputation and modifications of roadmodel
— Choice of software narrows

— Prefer VIPS for more possibilities to extract data, edit data

mmm“ﬁmmmm p—
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LandXML Pipemodel?

- Pipe network in use?
— Should be possible to use the lines for stake-out
— Should be possible to use data about manholes

— Field-software not prepared for this model, but potential for
stakeing-out like a road-model?

- Where is the ditch?
— Edges
— Width of bottom
— Layers

— In Norway: DWG-model with built-in stake-out lines
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Conclusions by theme

— General: Good for juggling!

— Machinecontrol
— LandXML in use (ref. statoil)
— Obvious problems with the dialect

- *Software limits “the kind of information” and “amount of
information” possible to show

— Masscomputation
— LandXML in use

- **Surfaces, collecting different kinds of objects with information in
one place

- **Static road-data (?)
— Reports (not common)

— Efficiency
- ***Depends on knowledge (ref. e18, statoil)

- "**Not realli consistent imilementation between iroirams
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The end...

— Questions?

— Other experiences?

- Weekend!
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Possible: Objects + quantities

— Surface + area2D + area3D + min height + max height

— VolSurface + surface volume calculation + area2d + area 3d +
min height + max height

— Report from LandXML-file, not really used

— Implemented in some SW

<?xml version="1.0" ?>
- <LandXML xmIns="http://www.landxml.org/schema/LandXML-1.2" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemalocation="http://www.landxml.org/schema/LandXML-1.2
http://www.landxml.org/schema/LandXML-1.2/LandXML-1.2.xsd" date="2012-06-03" time="22:10:26" version="1.2" language="English" readOnly="false">
- <Units>
<Metric areaUnit="squareMeter" linearUnit="meter" volumeUnit="cubicMeter" temperatureUnit="celsius" pressureUnit="milliBars" diameterUnit="millimeter" angularUnit="decimal degrees" directionUnit="decimz
</Units>
<Project name="Drawingl.dwg" />
<Application name="AutoCAD Civil 3D" desc="Civil 3D" manufacturer="Autodesk, Inc." version="2012" manufacturerURL="www.autodesk.com/civil" tmeStamp="2012-06-03T22:10:26" />
<Surfaces>
- <Surface name="Terreng - 2" desc="Description">
<SourceData />
- <Definition surfType="TIN" area2DSurf="3577.272238043776" areca3DSurf="3581.309433383814" elevMax="-123.175173618016" elevMin="-126.543236">
+ <Pnts>
+ <Faces>
</Definition>
</Surface>
- <SurfVolumes surfVolCalcMethod="composite">
<SurfVolume surfBase="16100_veg_overflate" surfCompare="Terreng - 1" volCut="446050.56799506373" volFil="0." volTotal="-446050.56799506373" desc="Description” name="Terreng - 2" />
</SurfVolumes>
</Surfaces>
</LandXML>
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Possible: Raw data, survey DB

@ C:\Users\AvlesenA\Documents\System Viva\CS Viva\CF Ca ata\testings2.xml - Mic ernet Explorer provided by Skanska No
@ @ C:\Users\AvlesenA\Documents\System Viva\CS Viva\CF Card\Data\testings2.xml

. File Edit View Favorites Tools Help
© X @ypdiiorge [©! ~ Yanoo ~| Search { % PDFCreator «* eBay & Amazon & Coupons v © Radio [Ed [ B | % Options v
w 9_] Web Slice Gallery v @ Kontakt oss - Reinertsen

oo
oo (v

X Find: l utm l Previous Next |@ Options ¥ |

7/3 Favorites

e C:\Users\Public\Doc... ‘ @ C\Users\Avlesen... X 1 ‘

@ To help protect your security, Internet Explorer has restricted this webpage from running scripts or ActiveX controls that could access your computer. Click here for options...

<?xml version="1.0" encoding="utf-8" ?>
- <LandXML xmlIns="http://www.landxml.org/schema/LandXML-1.0" xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemalocation="http://www.landxml.o1
http://www.landxml.org/schema/LandXML-1.0/LandXML-1.0.xsd" version="1.0" date="2012-06-03" time="21:22:47" readOnly="false" language="English">
- <Units>
<Metric linearUnit="meter" areaUnit="squareMeter" volumeUnit="cubicMeter" angularUnit="decimal dd.mm.ss" temperatureUnit="celsius" pressureUnit="milliBars" />
</Units>
<CoordinateSystem name="None" horizontalDatum="" verticalDatum="" fileLocation="" />
- <Application name="LandXML Export" manufacturer="Leica Geosystems AG" version="3.0" manufacturerURL="www.leica-geosystems.com">
<Author company="Leica Geosystems AG" companyURL="www.leica-geosystems.com" timeStamp="2012-06-03T21:22:47" />
</Application>
- <CgPoints>
<CgPoint name="GPS0002" 0ID="GPS0002" role="control point" timeStamp="2012-06-01T17:00:53">3.000000 1.000000 2.000000</CgPoint>
<CgPoint name="GPS0001" 0ID="GPS0001" role="control point" timeStamp="2012-06-01T17:00:47">2.000000 1.000000 3.000000</CgPoint>
</CgPoints>
- <Survey>
<SurveyHeader name="" />
- <Equipment>
<GPSReceiverDetails id="GPS_1" manufacturer="Leica Geosystems AG" model="CS15" serialNumber="1" />
</Equipment>
</Survey>
</LandXML>

25



SKANSKA

LandXML — What is used?

- Used content for stake-out/machine-control:

- Roads:
- Alignments/Profiles + Surface

- Terrain/Landscapeing:
- Surface (+ points)

- Now: Possibilities limited by “field software”

- Why not possible to show alignment and surface at same
time?
- Why convert nice smooth data to straight line-elements?
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LandXML — Contractor status

— For surveyor:
— Direct from consultant to site
— Quasi-Roadmodel (instead of vips, “stringlines”, fake layers)
— Terrain-model (not many alternatives)
— From site, landxml not used...?
- Maybe to LARK

— For mass computations

— Road-modell static
— not possible to recalculate to updated terrain
— Not possible to change layers in roadmodel obviously....

— For machines:
— Still dialect problems...
— SW has more potential (re aksesystem)



