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Reality Computing 

 
The Myth of the As-built 
 
As-builts. Problematic as they are, we need them. But do we really need as-built models? Is 
there a better way to represent as-built conditions? Some firms are starting to put Reality 
Computing to work as an option.  
 
In his presentation at SPAR International 2014, Magnus Rönnäng of Volvo Car Group 
described how using 3D CAD for the virtual modeling of their plants has been futile. “It has 
been much too time consuming to create the model, and by the time the model is ready, the 
plant itself has been altered many times,” explains Rönnäng. “The point cloud is our digital 
plant.” He advises us to scan what we have and model what is new. Good advice and a good 
fit for Reality Computing. 
 

 
Contents 
 
The importance of as-builts ............................................................................................................................................... 2 

As-built accuracy…an oxymoron? .................................................................................................................................... 2 

Modeling as-built conditions ............................................................................................................................................. 2 

Keeping it real ..................................................................................................................................................................... 3 

Examples ............................................................................................................................................................................. 3 

Stiles Corporation .......................................................................................................................................................... 3 

McCarthy Building Companies, Inc. ............................................................................................................................... 5 

Conclusion .......................................................................................................................................................................... 7 

 

Figure 1: Volvo Cars no longer tries 

to maintain as-built geometrical 

models of the manual assembly 

cells for their plants because the 

models are expensive to develop, 

immediately out of date, and lose 

the rich detail captured with the 

reality data. Instead, they scan 

existing assembly cells and the 

resulting point cloud is their digital 

plant. 

Image courtesy of Volvo Car Group. 
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The importance of as-builts 
As the name implies, as-builts are supposed to reflect changes made in the specifications and design drawings during the 

construction process. As such, as-built drawings (and more recently digitally modeled representations of the as-built project) 

theoretically depict the exact dimensions, locations, and geometry of elements in a project.  

These representations of existing conditions have a variety of uses: for renovation or reconfiguration projects, for facility 

management, operations and maintenance (O&M), for land development, and so on. For example, as-builts of an automotive 

manufacturing plant can be used to virtually simulate and verify production processes. As-builts of a high-rise can be used to 

perform analyses for energy efficiency retrofits. As-builts of a highway interchange and the surrounding terrain can be used for 

infrastructure reconfiguration.  

As-built accuracy…an oxymoron? 
So what is the myth surrounding as-builts? Experience shows us that almost all "as-builts" have accuracy issues and therefore—

contrary to its name—do not reflect the project as it was built. The industry has wrestled for years with the difficulty of achieving an 

as-built record of the building and who might be relied on to deliver what level of information. [Note: please see some references at 

the end of this paper for a sampling of some relevant articles and online discussions on this topic.] 

Sometimes the record of what was constructed is nothing more than original design drawings, marked up with red ink by the 

contractor. These "record drawings" are an approximation of what was built, but remain only diagrammatic. Sometimes, as-built 

drawings are created from scratch using measurements taken with variety of tools: from tape measures and single shot lasers, to 

more advanced techniques involving photogrammetry, total stations, or 3D laser scanning. Or they can be a mixture of these 

approaches—archived marked-up drawings supplemented by field measurements.  

Modeling as-built conditions 
Going further, these drawings and/or measurements can be the basis for manually creating an as-built digital model using 3D 

design software. But the accuracy of the model is dependent on the accuracy of the existing drawings, the measurement 

techniques, and the expertise of the people performing the measurements and creating the models.  

In addition, existing conditions are not always perfect. What if a 

building (for example) has settled—the floor is a little slanted and the 

walls are a little tilted? And what about constructions tolerances, such 

as a steel column that accumulates deviations throughout the milling, 

fabrication, and erection processes. No one expects it to be perfectly 

straight…except when it comes to modeling it using design software.  

 

 

  

Figure 2: This figure from the American 

Institute of Steel Construction (AISC) illustrates 

how individual tolerances of steel members 

can accumulate and lead to unexpected 

misalignments in the field. As-built conditions 

such as this can be precisely documented 

using Reality Computing. 

Image courtesy of AISC. 

https://www.aisc.org/DynamicQuestion.aspx?Grpid=6&QueId=1622&ste=_Preview&id=2100&type=0
https://www.aisc.org/DynamicQuestion.aspx?Grpid=6&QueId=1622&ste=_Preview&id=2100&type=0
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3D design software likes to model ‘perfect’ elements–straight columns, level floors, plumb walls, and so forth. Trying to record the 

physical world with modeled geometry smooths out all the rich variety and detail of the physical world, which can be very important 

in some situations. The steel framing variances that will lead to a poor fit-up with a curtain wall. The slight sag of an existing 

overpass that will affect the upgrade of the highway underneath it. The "approximately" installed ventilation ducts that will interfere 

with the installation of the sprinkler system. In situations like these, the as-built model appears to be correct but leads to false 

confidence. Errors come to light during the actual project, resulting in change orders and large costs at the end of the project. 

And what about construction that is already in place but changes late in the construction process, or equipment or systems that are 

updated post-occupancy? Hopefully those changes are picked up in the as-builts, but often they are not—leading to issues during 

maintenance or renovations. 

Keeping it real 
Reality Computing integrates the digital and physical worlds, bringing together many products and technologies to digitally capture 

existing conditions, use that information to create digital simulations and designs, and deliver the result back in our physical world. 

Reality Computing is also a cost-effective and efficient method to represent as-built conditions. Heterogeneous data sets of native 

reality data (typically in the form of point clouds resulting from 3D laser scanning), metadata for the objects captured in the point 

cloud, and (as needed) modeled objects for new or critical existing elements can be used collectively to document as-built 

conditions. 

The advantages to this as-built approach are compelling. The point cloud data is accurate and detailed, reflecting as-built 

conditions in ways traditional measurements, standard drawings, and derivative 3D models cannot. For O&M or facilities 

management, incremental scanning processes keeps as-built information up to date, whereas the measurement and modeling 

effort to keep modeled as-builts up-to-date is error prone, time-consuming, and costly. 

As BIM processes and virtual coordination become routine, the use of laser scanning to capture as-built conditions is becoming 

more prevalent. For example, a 2014 SmartMarket Report1 by McGraw Hill Construction reports that one of the top ways that 

global contractors use BIM during the construction phase of a project is to use laser scanning to validate compliance of constructed 

work with design models. Construction companies are using Reality Computing to support new services that document as-built 

conditions and provide highly accurate, intelligent as-built models and commissioning deliverables. 

Examples 
Here are examples of two companies that are using native reality data for as-builts: Stiles Corporation and McCarthy Building 

Companies, Inc. 

Stiles Corporation 

Stiles Corporation is a full-service commercial real estate firm in Fort Lauderdale, Florida. With more than 60 years of industry 

experience, Stiles services include development, construction, tenant improvement, realty, property management, architecture, 

acquisitions, and financing. The firm has been using Autodesk BIM solutions—including Autodesk® Navisworks® and the 

Autodesk® Revit® platform—for many years and began using Autodesk® ReCap™ when it was first introduced as a technology 

preview on Autodesk Labs.  

The firm is part of a joint venture contracting team involved in the expansion and renovation of the Broward Center for the 

Performing Arts, a large multi-venue theater and entertainment complex located in Fort Lauderdale. This multi-phase capital project 

featured the addition of a waterfront pavilion and an education wing, the renovation of the center’s existing performance venue, and 

major infrastructure upgrades to support the expansion, including the air conditioning system. As a part of that effort, Stiles used 

Reality Computing to coordinate the installation of a new 8.5-ton chiller. 

 

1 McGraw-Hill Construction, “SmartMarket Report, The Business Value of BIM for Construction in Major Global markets”, 2014 

http://analyticsstore.construction.com/index.php/smartmarket-reports/GlobalBIMSMR14.html
http://www.stiles.com/
http://www.browardcenter.org/encore
http://www.browardcenter.org/encore
http://aucache.autodesk.com/au2013/sessionsFiles/2261/607/handout_2261_RC2261.pdf
http://aucache.autodesk.com/au2013/sessionsFiles/2261/607/handout_2261_RC2261.pdf
https://www.youtube.com/watch?v=BBauiP6Wem0&feature=youtu.be
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The center’s mechanical room is located in the basement of the facility, and the new chiller is positioned between two other chillers 

with no straight-line egress from the room. In addition, the room is accessed through 8-by-8-foot service corridors with two smaller 

doorways. This tight configuration presented significant installation challenges. To complicate matters further, the work needed to 

be completed in just five days—during the downtime of a very full performance schedule.  

The chiller was clearly too large to fit through the doorways and into mechanical room. The manufacturer’s warranty only allowed 

the disassembly of the chiller’s two tubes. But one of the tubes had the chiller motor attached to it, contributing to its height and 

raising concerns as to whether it could actually fit down the hallway and through several doors. Stiles used scanned reality data of 

the facility’s existing mechanical room and the access hallway, combined with a digital design model of the chiller, to perform 4D 

clash detection and carefully plan the movement of the new unit. 

 

 

The firm began by laser scanning the mechanical room and service corridors, and using ReCap to process the point clouds. Stiles 

used those point clouds in Revit as a backdrop to model some key existing features of the facility such as the concrete structural 

walls of the hallway, the floor slab, and two columns in the chiller room that could not be moved. The chiller manufacturer also 

provided a Revit family library for the unit, which Stiles virtually disassembled into two pieces. The result was an as-built model that 

combined reality data with modeled representations of some critical components.  

Figures 3 and 4: Stiles Corporation used 

Reality Computing to capture existing 

conditions during the renovation of a 

performing arts center. To limit the 

center’s downtime, the firm used 

scanned reality data of the facility’s 

existing mechanical room and the access 

hallway (above), combined with a digital 

design model of the chiller (below), to 

perform 4D clash detection and carefully 

plan the movement of the new unit. 

Images courtesy of Stiles Corporation. 
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Next, Stiles imported this as-built model to Navisworks and virtually ‘walked’ the larger chiller tube through the facility—performing 

4D clash detection to determine the extent of demolition required. The clash detection uncovered several low-hanging ducts and 

pipes in the hallway that could be easily removed and restored, as well as issues with a doorway that could be cut open and made 

larger. Unfortunately, it also revealed a very serious problem: another interference with a doorway through a 12-inch-thick load 

bearing concrete wall.  

The precision of the as-built conditions and the results of the virtual 4D clash detection helped the team convince the manufacturer 

that moving the chiller into place, even in two pieces, was impossible. The manufacturer allowed them to disassemble the chiller 

into three pieces by detaching the motor, without voiding the warranty. Stiles also shared this as-built data with the mechanical 

contractor, who used it to plan the structural supports needed to place the unit and prefabricate the connecting piping. 

With the help of Reality Computing, Stiles needed only 3 days to complete the replacement: one day to remove the old chiller, a 

second day to move the new chiller into place, and a third day to install the prefabricated piping and connections. The firm 

calculated a 700 percent ROI for its use of Reality Computing on this project. The figure is based on the money budgeted for 

demolition, offset by the cost of the laser scanning and the time spent for 4D modeling and clash detection.  

With numbers like this, Stiles (as part of another joint venture) is now using Reality Computing for the interior renovation of a hotel. 

On one of the floors, all the guest rooms are being converted to suites, and all the windows are being replaced. Stiles has only 11 

weeks to complete the project, from demolition to handover, with little time to spare for field changes. Once the demolition is 

complete, the firm will use laser scanning to capture the existing conditions of the structure, and combine the point cloud with a 

design model of the new interiors to check for conflicts and quickly adjust the plan if need be. In addition, Stiles is considering 

purchasing its own laser scanning equipment to document as-built conditions during construction more easily. 

McCarthy Building Companies, Inc. 

On July 1st, 2014, Kaiser Permanente opened its new one-million square-feet Oakland Medical Center complex in Oakland, 

California—completing the second phase of a three-phase capital project. The project’s general contractor is McCarthy Building 

Companies, Inc. The complex includes a 12-story hospital, a specialty medical office building, a new central utility plant, and 

parking garage.  

On the project, McCarthy piloted the use of augmented reality (AR). A customized application running on a mobile device enables 

users to scan a QR code when entering a room, and access 2D drawings and other relevant project documentation such as 

equipment warranties and manuals. It also allows users to ‘see’ the as-built conditions behind a wall or above a ceiling by looking 

at a 3D digital model or a laser scan of that space. 

As such, a key element of this AR application is the use of point clouds supplementing traditional as-built information. McCarthy 

used 3D laser scanning to capture the as-built environment during final construction inspections, when all the building systems and 

infrastructure were installed but before the walls and ceilings were closed up. These point clouds provide accurate as-built 

information throughout the facility that can be used by Kaiser Permanente’s facilities team to minimize the impact of repairs or 

upgrades. For example, instead of closing down an entire operating or patient room to open up a wall, a laser scan will help them 

pinpoint the relevant service and quickly cut a small hole for a repair. 

McCarthy also used Reality Computing for change management during construction. On a complex hospital construction project 

that spans several years like this one, medical technologies and processes may change multiple times, necessitating many change 

orders. The scanned reality data reduced the impacts of field changes because McCarthy knew the exact location of pipes, 

electrical conduits, and other building systems hidden behind walls and ceilings. Instead of wasting time opening up a several feet 

of wall to locate (for example) connections for a new piece of equipment, scanned reality data helped workers precisely locate and 

quickly access the hidden system when changes were needed, keeping the project on schedule and within budget. 

  

http://www.mccarthy.com/
http://www.mccarthy.com/
http://www.bdcnetwork.com/augmented-reality-goes-mainstream-12-applications-design-and-construction-firms
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In recognition for its work on this project, McCarthy received three awards from Fiatech, an international community of global 

leadership organizations focused on innovation in the capital projects industry. The CETI Awards (Celebration of Engineering & 

Technology Innovation) recognize organizations who have made significant strides in the engineering and technology fields. One of 

McCarthy’s CETI Awards—in the New Materials, Methods, Products, and Equipment Category—honored the firm for helping to 

validate the benefits of value-added change orders and as-built information for future renovations.  

Figure 5: McCarthy used 3D laser 

scanning to capture the as-built 

environment during final construction 

inspections of Kaiser Permanente’s 

Oakland Medical Center. 

Image courtesy of  
McCarthy Building Companies, Inc. 

Figure 6: McCarthy piloted the use of 

augmented reality (AR) on the project, 

enabling workers on site to ‘see’ the 

as-built conditions behind a wall or 

above a ceiling by looking at 3D digital 

model or a laser scan of that space. 

Image courtesy of  
McCarthy Building Companies, Inc. 

http://fiatech.org/about/news/1145-ceti-awards-recognize-bold-steps-in-technology-implementation-and-r-d
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Conclusion 
No one questions that conventional as-built models are more useful than 2D drawings, particularly with the amount of metadata 

models can contain to support the management or renovation of facilities. But Reality Computing combined with geometric 

modeling is proving to be a better way to document as-built conditions. Or as Rönnäng advises, “Scan what you have and model 

what is new”. In the end, Reality Computing makes as-builts less costly to produce and more accurate. 

 

For more information about Reality Computing, visit our blog at http://realitycomputing.typepad.com. 

 

For further reading and background on as-builts, here is a sampling of some online references: 

 Stephen R. Pettee, As-builts – Problems & Proposed Solutions, Construction Management Association of America, 2005, 

online http://cmaanet.org/files/as-built.pdf  

 Terminology: As-Built Drawings, Record Drawings, Measured Drawings AIA Knowledge Resources at 

http://www.aia.org/aiaucmp/groups/secure/documents/document/aiap026835.pdf  

 Surveyorconnect.com discussion forum at http://surveyorconnect.com/index.php?mode=thread&id=92602#p92608  
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