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Merging the Model with the Field: 
3 Applications for Model-Based Layout & As-Builts

Scott Cloud & Shawn Mancill        +       Cathi Hayes & Carl Singleton
Brasfield & Gorrie Leica Geosystems



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 

field; 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.

Class summary



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

Key learning objectives



FIRM OVERVIEW
BRASFIELD & GORRIE



RESOURCES

TRUE GENERAL CONTRACTOR

 274 superintendents
 144 Field Engineers
 115 Foreman
 1640+ Field Employees
 4,000+ Equipment Fleet



WHERE WE 

WORK



WORK MIX BY TYPE



GROSS REVENUES



Leica Geosystems – Pioneers in Measurement 

Technology

Over 200 Years of 

Global Innovation



Leica Geosystems:  Mission

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.



Leica:  A Rich History in Building Construction



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

World Trade Center

Tower 1
Al Hamra Burj Khalifa Commerzbank Tower Q1 Tower Gold Coast

541m
412m 828m 300m 323m

432 Park Ave
428m



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.

HEXAGON
Part of the Hexagon Family



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



Bowen Administration Building

• Administration plant for Bowen 

Power Plant

• $10m Construction Budget

• 40,000 SF – 3 stories

• 13 month schedule

• First project / case-use for APL



• 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

APL – Autodesk Point Layout

Bowen Administration Building



VDC Builds Model VDC Applies Points Field Engineer Performs 

Layout/ As-Built

VDC Updates Model Process RepeatsVDC Updates CSV

APL – Current Workflow



VDC/Self Perform Builds Model Field Engineer Applies Points

Field Engineer Manages Model Process Repeats

Field Engineer Scrubs/Checks Model

Field Engineer Performs 

Layout/ As-Built

APL – Future Workflow



Emory Proton Treatment Center

 $80m construction budget

 LDP – RFE = 22 months
 LDP – CO  = 32 months
 LDP – 1st Patient = 38 months

“A concrete box in the middle of the city”

VOA



Emory Proton Treatment Center

Interesting Facts:
 33,637 CY total Proton Bar

 1,200 CY largest single pour

 365 miles of Reinforcing Steel

 Thickest “SOG” pour 12’-6 ¾”

 14’-0” thickest Elevated Slab

 9’-9” thickest elevated slab pour

“A concrete box in the middle of the city”



Emory Proton Treatment Center

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

“A concrete box in the middle of the city”







Adding Points and Pictures

APL – Autodesk Point Layout

Grandview Hospital Completion



Adding Points and Pictures

APL – Autodesk Point Layout

Grandview Hospital Completion



Live Demonstration



Export Data:  DXF and csv from Revit / APL



Export Data:  DXF and csv from Revit



Getting Points to the Field

iCON BIM 

Robot 50/60
Nova MS 50

“Frank”
“BOB”



Open Data in Field Software:  MicroSurvey Layout



Open Data in Field Software:  MicroSurvey Layout



Open Data in Field Software:  MicroSurvey Layout



Connect to Robot:  MS50 “BOB”



Connect to Robot:  Select Measurement Type



Orient Robot:  Prisms & Control Points



Orient Robot:  Control Points



Step 1:  Orient Robot Using Control Points

Robotic 

Total 

Station
Prism 

Pole A



Orient Robot:  Control Point A



Orient Robot:  Control Point A



Orient Robot:  Control Point A



Orient Robot:  Control Point A



Step 1:  Orient – Shoot Control Point B

Robotic 

Total 

Station
Prism 

Pole B



Orient Robot:  Control Point B



Orient Robot:  Orientation Results



Step 2:  Layout Point 1

Robotic 

Total 

Station

Column 1 

Layout 

Point



Step 2:  Layout Point 1



Step 2:  Layout Point 1



Step 2:  Layout Point 1

Column 1 

Layout 

Point

Robotic 

Total 

Station

Layout 

Point



Step 2:  Layout Point 1 



Step 2:  Layout Point 1 



Step 2:  Layout Point 1 



Step 2:  Layout Point 1 



Step 2:  Layout Point 1

Robotic 

Total 

Station

Column 1 

Layout 

Point



Step 3:  Place Column 1

Column 1

Robotic 

Total 

Station



Step 4:  Layout Point 2

Column 2 

Layout 

Point

Robotic 

Total 

Station



Step 4:  Layout Point 2

Column 1



Step 4:  Layout Point 2

Column 1



Step 4:  Layout Point 2

Column 1



Step 4:  Layout Point 2

Column 1



Step 4:  Layout Point 2

Column 1



Step 4:  Layout Point 2

Column 1



Step 4:  Layout Point 2

Column 1



Step 4:  Layout Point 2

Column 1



Step 4:  Layout Point 2

Column 2 

Layout 

Point

Robotic 
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Step 5:  Place Column 2

Column 2

Robotic 

Total 

Station



Step 6:  Backcheck Column 1 – “BOB”

Column 1

Scanning 

Total 

Station



Step 6:  Backcheck Column 1 – “BOB”



Step 6:  Backcheck Column 1 – “BOB”



Step 6:  Backcheck Column 1 – “BOB”



Step 6:  Backcheck Column 1 – “BOB”



Step 6:  Backcheck Column 1 – “BOB”

420



Step 6:  Backcheck Column 1 – “BOB”

420



Step 6:  Backcheck Column 1 – “BOB”

420



Step 6:  Backcheck Column 1 – “BOB”



Step 6:  Backcheck Column 1 – “BOB”



Step 6:  Backcheck Column 1 – “BOB”



Step 6:  Backcheck Column 1 – “BOB”



Step 6:  Backcheck Column 1 – “BOB”



Step 6:  Backcheck Column 1 – “BOB”



Step 6:  Backcheck Column 1 – “BOB”

Column 1

Scanning 

Total 

Station



Step 7:  Backcheck Column 2 Location

Column 2



Step 7:  Backcheck Column 2 – “BOB”



Step 7:  Backcheck Column 2 – “BOB”



Step 7:  Backcheck Column 2 – “BOB”



Step 7:  Backcheck Column 2 – “BOB”



Step 6:  Backcheck Column 1 – “BOB”



Step 7:  Backcheck Column 2 – “BOB”

As-Built
(Blue 

Triangle)

As-

Designed
(Red Triangle 

/ Yellow Dot)



Step 7:  Backcheck Column 2 – “BOB”

As-Built
(Blue 

Triangle)



Step 7:  Backcheck Column 2 – “BOB”

As-Built
(Blue 

Triangle)



Step 7:  Backcheck Column 2 – “BOB”

As-Built
(Blue 

Triangle)



Step 7:  Backcheck Column 2 – “BOB”

As-Built
(Blue 

Triangle)



Step 7:  Backcheck Column 2 – “BOB”

As-Built
(Blue 

Triangle)



Step 7:  Backcheck Column 2 – “BOB”

As-Built
(Blue 

Triangle)



Step 7:  Backcheck Column 2 Location

Column 2



Step 8:  Scan Column 2 

Column 2

Scanning 

Total 

Station



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data into Revit



Step 8:  Scan and Roundtrip Data into Revit



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 8:  Scan and Roundtrip Data



Step 9:  Import Scan into Revit – Auto Oriented and Registered



Step 9:  Import Scan into Revit – Auto Oriented and Registered



Step 9:  Import Scan into Revit – Auto Oriented and Registered



Step 9:  Import Scan into Revit – Auto Oriented and Registered



Step 9:  Import Scan into Revit – Auto Oriented and Registered





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

 Instructors see results in real-time
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Students, educators, and schools now have 

FREE access to Autodesk design software & 

apps.

Download at www.autodesk.com/education



Earn your professional Autodesk Certification at AU

Visit the AU Certification Lab


