Walk-in Slide: AU 2014 Social Media Feed

1. Click on the link below, this will open your web
browser

http://aucache.autodesk.com/social/visualization.html

2. Use "Extended Display” to project the website on
screen If you plan to work on your computer. Use
“Duplicate” to display same image on screen and
computer.
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Merging the Model with the Field:

3 Applications for Model-Based Layout & As-Builts
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Class summary

This class will explore the use of Autodesk Point Layout software on three (3)
real-life construction projects each highlighting different workflows: as-built
documentation, self-perform concrete layout, and a quality assurance
application. Beyond the exciting use cases, learn how to add construction layout
points from the perspective of a contractor who self-performs concrete. You will
learn how to add control points for aligning model data in the office and in the
fleld; add points to Revit families and other components; and sort, filter, and edit
points. You will learn how to prepare data for the field inside of Revit software so
that data flows efficiently into the Leica MicroSurvey Layout field software that
controls the Leica ICON robot. You will also learn how to add as-built points and
bring them back into Revit software to assess deviations In the field.
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Key learning objectives

At the end of this class, you will be able to:
= Add project control points in Revit software with APL
= Add construction layout points to Revit software families
= Prepare points data, plan underlays, and reference models for the field
= Send as-built points from the field back into Revit
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TRUE GENERAL CONTRACTOR

RESOURCES

| = 274 superintendents
If = 144 Field Engineers
i = 115 Foreman
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BRASFIELD
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GENERAL CONTRACTORS

STATES
——

© CURRENT WORK
" PERFORMED'WORK

RALEIGH
NASHVILLE
ATLANTA
COLUMBUS
BIRMINGHAM
DALLAS
JACKSONVILLE
ORLANDO
HUNTSVILLE
CHARLOTTE
GREENVILLE
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WORK MIX BY TYPE

Commercial
26%

Federal m
14%

Heavy
18%

Healthcare m

38% m Institutional

4%
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GROSS REVENUES

!}/! AUTODESK UNIVERSITY 2014

$2,500
$2,250
$2,000

$1,750 |

$1,500
$1,250

$1,000 |

$750
$500

$250 |

1645.0

2005

1980.2

2006

2006.2

2007

2144.0

2008

2026.0

2009

1748.0

2010

1700.0

2011

2024.8

2012

2322.5

2013

2014
Projected

/\ AUTODESK.



Leica Geosystems — Pioneers in Measurement
Technology

Years (%
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Leica Geosystems: Mission Jeica

Geosystems

Our mission
IS to be the #1 supplier
of Innovative solutions
to capture, analyze and
present spatial information and
take BIM to the field with
positioning technology.
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Leica: A Rich History in Building Construction feica

Geosystems
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Leica Geosystems— Worldwide Trusted Brand
Building Tall and Straight Around the World

;::
A
Mt
i
L
:l- l:
[ IS
ma
me
o

~mr TN
“

World Trade Center 432 Park Ave Al Hamra Burj Khalifa Commerzbank Tower Q1 Tower Gold Coast
Tower 1 428m 412m 828m 300m 323m

541m
M AUTODESK UNIVERSITY 2014 /\ AUTODESK.



4
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*Hexagon — parent company of Leica

Geosystems

*Hexagon has over 13,200 employees in

more than 40 countries

*Net sales of about 2,400 MEUR (about 3
Billion US). Hexagon’s share is quoted on
the Stockholm stock exchanges.
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Implementing APL

WHY

To merge the digital world with the physical
To eliminate duplicate efforts of “drawing” between the field and office and gain efficiency
To bring 3D visual abilities to layout process

KEY CONSIDERATIONS

1. Support utilization of current layout equipment
2. Keep responsibility for layout in the field, by Field Engineers
3. Integrate Field Engineers into VDC process

AUTODESK
POINT LAYOUT
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APL — Autodesk Point Layout
Bowen Administration Building

« Anchor bolt back check using model and APL.

 Determined accuracy of points produced in
Revit

» Validated calculated points from field engineer

* Overlaid as-built points with modeled points in
Revit
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APL — Current Workflow

VDC Builds Model VDC Applies Points

POINTNUY

CP1

CcpP2

DR1000 -9.14255
DR1001 -9.14255
DR1002 -9.14255
DR1003 -9.14255
DR1004 15.19078
DR1005 15.19078
DR1006 15.19078
DR1007 15.19078
DR1008 15.19078
DR1009 15.19078
CB2000 -8.13476
CB2001 14.19599
CB2002 14.19599
CB2003 -8.13735

VDC Updates Model VDC Updates CSV

M AUTODESK UNIVERSITY 2014

X Z
3.018904 19.27166 5.359375 Control Point
14.69078 -19.9992 5.395833 Control Point

-0.04604 7.25
3.280481 7.25
-8.45007 7.25
-5.12851 7.25
-8.41364 7.25

-5.0825 7.25
-0.05593 7.25
3.271664 7.25
8.093159 7.166667

14.42271 7.166667
-19.9158 8.015625
-19.9158 8.015625
-19.9158 1.080987
-19.9158 1.078437

Field Engineer Performs
Layout/ As-Built

—

Process Repeats
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APL — Future Workflow

VDC/Self Perform Builds Model Field Engineer Scrubs/Checks Model  Field Engineer Applies Points

Field Engineer Performs

_ Field Engineer Manages Model Process Repeats
Layout/ As-Built
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Emory Proton Treatment Center

“A concrete box in the middle of the city”

How was APL used?

= Hybrid Revit/APL & Carlson workflow from
the Construction Concrete Model

= Utilized Revit/APL, Lecia MircoSurvey
Layout, & Cyclone for as-builting & scanning
post construction
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GENERAL CONTRACTORS
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APL — Autodesk Point Layout

Grandview Hospital Completion
Adding Points and Pictures
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Live Demonstration
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Export Data: DXF and csv from Revit / APL
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Export Data: DXF and csv from Revit
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Getting Points to the Field ®

I . » ’P

ICON BIM L v ! | ' ‘Nova MS 50
Robot 50/60 \ |
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Open Data in Field Software: MicroSurvey Layout @

AU_2014_Layout - Lay = - = K _d — - — D | X

Y

L ASCII Coordinate File & ASCII Coordinate File
Ascll Import Export

-b bxF DXF File Import DXF File Export

LandXML Export (Points

Txm eleblnlE e & and Chains)
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Open Data in Field Software: MicroSurvey Layout @

Y

ASCII Coordinate File ASCII Coordinate File
Kscn Import Export

DXF File Import DXF File Export
LandXML Export (Points
LandXML Import il Chains)
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Connect to Robot: mMs50 “BOB”

1% AU _Test3_112314 - Layout

MicroSurvey Layout

s 6 @

Cross Inclination:
-0°02'27.5"

Length Inclination:
-0°00'16.0"

Sec/Div: 30" =

Tolerance: 6' |
Plummet: 100% -

I~ Check Level Every Shot

Continue

Seica

Geosystems
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Connect to Robot: Select Measurement Type

Foresight

MPR122 v

Target Height: 6'0" <

Use Temp. Height: 0'0" <=

EDM Mode: IR Standard

Leica Constant: 28.1mm

OK Target List | Default Settings Cancel

Seica

Geosystems
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Orient Robot: Pprisms & Control Points

|ﬁi Al Test3 112314 - Layou
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Orient Robot: control Points

1% AU _Test3_112314 - Layout

Occupy Point

Ref Points

Ref Line

Seica

Geosystems
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Step 1: Orient Robot Using Control Points @
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Orient Robot: control Point A
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Resect
(Ang/Dist)

Orient Robot: control Point A

Al Test3 112314 -
=, =

; (» .! (* ! ( E-! {‘1..! -
- o, o L N S
: 5 i o,

Mkl 4 2l iy p e, = .
= : Ny o e o
! ¥ ‘\'\ b L 2, t“'\.‘.
e ey i .
5 “ i W =
e, ", g - H

Observed Point

Instrument Height

Please select point and take measurement.

Store Point

Close
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Orient Robot: control Point A

T AU Test3 112314 -

Searching for Prism...

VRN

Cancel

Resect
- ' (Ang/Dist)
I x
' i o

B

;/_\-\:

5

Please select point and take measurement.

' Observed Point .
Store Point £

X Close Instrument Height 0'0" Geosystems
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Orient Robot: control Point A
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Step 1: Orient — Shoot Control Point B
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Orient Robot: control Point B

T AU _Test3 112314 - Layou

YN

Pnt CP-B2 Control Point

/i = ,:_ Resect
¥/ (Ang/Dist)

f'rlf

Please select point and take measurement.
( N
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Orient Robot: oOrientation Results

% AU Test3 112314 - Layout
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HA 143°16'50" VA 87°22'33"
SD 32'0 7/8" HD 32'0 1/2"
HI 0'0" HT 6'0"

Backsight Errors
Calc Horz Dist 320"
Calc Elev 0'0 1/8"

Plate Setting

Do Not Modify l

Error 0'0 1/2"
Error 0'0 1/8"

143°16'50"

Seica
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Step 2: Layout Point 1
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Step 8: Scan and Roundtrip Data into Revit
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Step 9: Import Scan Iinto Revit — Auto Oriented and Registered
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Step 9: Import Scan Iinto Revit — Auto Oriented and Registered
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Session Feedback

* Via the Survey Stations, email or mobile device

= AU 2015 passes given out each day!

= Best to do It right after the session —
= |nstructors see results in real-time
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