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Learning Objectives 

• Describe the BIM process as it applies to small to mid-size AEC firms, including LODs and BIM objectives. 

• Define a company BIM mission statement. 

• Evaluate software needs and integration/implementation, in particular ReCap®, Revit ®, 

Navisworks®, and Civil 3D ®. 

• Create contagious enthusiasm for BIM at all company levels. 

Description 

Small firms are often left behind when it comes to technology and training. From a small firm 

perspective, this class explores the implementation of BIM tools including 3D scanning, ReCap, Revit, 

Navisworks, and Civil 3D. This class will attempt to define workflow processes that work in a smaller firm 

that will not overwhelm users. We will define LODs, and differences in BIM practices from traditional 

construction documentation practices. We will discuss how to get staff on board with BIM technology 

changes, and how to define your company’s BIM mission statement by using real world examples and 

case studies. 

Your AU Expert 

Kimberly Fuhrman, LEED AP BD+C, is a 22-year veteran of Autodesk products in both civil and 

architectural fields. Kimberly is the BIM Manager at LSC Design, Inc., in York, Pennsylvania. She serves on 

the Architectural Advisory Committees for Harrisburg Area Community College and Thaddeus Stevens 

College of Technology. Kimberly also serves on the Board of Directors for the USGBC-Central 

Pennsylvania Chapter. She is a Revit Architecture Certified Professional, the Revit Structure Content 

Manager for AUGIWorld, and a member of the Autodesk Developer Network. Kimberly is a regular 

blogger on cadpanacea.com. 
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A BIM Journey – Establishing the Process – One Step at a Time

From Small Firm to Big BIM 

 

Figure 1 - "Little One", Photo Credit: Sukanto Debnath 

Source:  https://www.flickr.com/photos/sukanto_debnath/4534851373/ 

Those of us in the building and construction industry often attend events like Autodesk 

University and hear sessions from the “big dogs”…the leaders in our industry. We get that 

pumped up ‘mountain top’ experience and return to our small firm offices with grand 

ideas…and then reality returns. How in the world do those of us who may not have the 

resources of the big firms keep up with them? 

Let’s take a journey From Small Firm to Big BIM with LSC Design, Inc.  

LSC Design is located in York, Pennsylvania, approximately 100 miles west of Philadelphia, 93 

miles north of Washington, D.C., 53 miles north of Baltimore, MD, and 25 miles south of 

Harrisburg, PA. Relatively unheard of beyond the mid-Atlantic region, LSC boasts significant 

strides in the BIM world comparable to, and sometimes surpassing, larger firms. 
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Started in 1980 as Land Survey Consultants. Our practice now includes architecture, interior 

design, civil engineering, survey management and landscape architecture. We also include 3D 

scanning in our services, and were one of the first firms in Pennsylvania, outside of the 

Philadelphia and Pittsburgh regions, to purchase our own Leica scanner. LSC currently has 55 

employees, with 31 in architecture, 12 in civil engineering and 12 corporate staff.  

About 10 years ago, LSC management made the decision to go 100% BIM. The transition didn’t 

happen overnight. The processes and standards that we use today have been developed 

continuously over the last 10 years, with new technologies being implemented at key places 

along the journey. 

 

 

Figure 2 LSC Design's Corporate Office 

The BIM Mission

Why did LSC decide to go head-first into BIM? With the 3D scanning services, and the introduction of 

Civil 3D, the civil engineering department was already taking the first steps into the BIM environment in 

the form of intelligent 3D site models. LSC’s management recognized the vision for 3D parametric 

building models and the potential for future lifecycle facilities management using BIM.  

Management research into industry and technology trends revealed the direction of BIM. Watching 

what the big players were doing, and as importantly, what they weren’t doing, guided the decision. 

According to principal architect, Robert Kinsley, II, AIA, “Many large firms say they’re doing BIM, but 

they’re really not that deep into it. And, not many clients are requiring BIM. They know that you’re 

supposed to ask about it, but they don’t know what that means. If you say you do BIM, the client 

assumes you do BIM, even if you don’t do it.” When asked what LSC’s BIM Mission Statement is, Kinsley 

replied, “LSC’s Company Mission Statement IS our BIM Mission Statement. There is no distinction.” LSC’s 

mission is simple, and references BIM collaboration. (Fig. 3) 
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Figure 3 - LSC Design's Company Mission Statement 

Before starting BIM, decide what BIM means. 

So, what is BIM? There are as many debates over the definition of BIM as there are design firms. 

According to Autodesk, “BIM is an intelligent model-based process that provides insight to help 

you plan, design, construct, and manage buildings and infrastructure.” (Reference 1). Creating a 

3D model in Revit does not equal BIM. Revit is just one software tool that is often used in BIM. 

BIM is a process of intelligent building model collaboration involving owners, designers, 

engineers, contractors and end-users. BIM encompasses the life-cycle of the building including 

sustainability and facilities management. BIM does not end with construction documents. 

 

Figure 4-BIM Maturity Levels; Source: revitstickynotes.blogspot.com.au; 

Credit: UK Government BIM Strategy document. 

The many different BIM software options available can be overwhelming at first. The key to 

successful implementation is to implement one new software or process at a time, and then 

continue to measure and monitor results. Be flexible and patient with users until they get the 

hang of the new process. Software developers such as Autodesk realize that support is what 

sells the software.  Use their vast array of resources and user groups such as AUGI to help guide 

users through the process and to answer any questions. It’s easy for a user to just give up on a 

software or process if they *feel* that their questions or issues aren’t being addressed.  Provide 

accessible resources, and the chance of BIM success increases. 
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Software and Tools – First Steps – Civil 3D, Revit, 3D Scanning 

Warming Up to Civil 3D 

The ability to produce 3D surface “TINS” has been around quite a while in the BIM world. The 

transition from Land Development Desktop to Civil 3D happened around 2007, and LSC made 

the transition without missing a beat. As the software continues to be developed, new features 

such as Vehicle Tracking and Infrastructure Design are making their way into the workflow 

processes of the Civil team. The hardest part is convincing Civil techs that they are an integral 

part of the BIM process. It seems the “B” in BIM seems to be exclusive to Building (Architecture), 

when in fact, BIM is inclusive of all disciplines. We attempt to break that way of thinking by 

implementing a quarterly BIM User Group that includes both the Civil and Architectural 

departments. We discuss company BIM processes, industry trends and other BIM topics relating 

to the entire staff. 

Revving up Revit 

The architectural department was using AutoCAD’s Architectural Desktop and then around 8 

years ago, made the switch to Revit. The move was made with a “sink or swim” mentality. In the 

words of Architectural Studio Head Troy Bankert, “Nobody drowned.” The decision to go to 

Revit was also made without regard to, or in spite of, our consultants. On a side note, one firm 

that I worked with bought into the upgraded software and equipment, and sent their staff to a 

3-day “boot camp” type of training. They came back to the office so overwhelmed that no one 

wanted to touch this new software called Revit. Management didn’t encourage its use or devise 

a plan for its implementation, so the software sat unused, taking up space on the hard drives. 

 

 

 

Once LSC decided to make the jump to Revit, there was no turning back. All architectural 

projects started in Revit, and stayed in Revit. There was no AutoCAD crutch, and there was no 

markup on services to do a project in Revit versus AutoCAD. The move to Revit was smooth as 

silk…okay, not really! Not everyone went willingly. There were some employees who were 

kicking and screaming, reminiscent of the transition from board drafting to CAD. There were 

consultants who “tried” Revit, but found it to be too cumbersome. Sometimes, CAD files were 

submitted from consultants in the middle of projects when Revit models were expected. The 

CAD files theoretically still provided “building information”, but eliminated the ability for true 3D 
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collaboration and coordination. The key was finding like-minded consultants who were willing to 

use BIM, and give them priority. 

 

Introducing 3D Scanning 

LSC introduced 3D scanning into its workflow about 10 years ago, becoming a sort of scanning 

pioneer in the Central Pennsylvania area. At the time, point clouds did not play nicely with 

AutoCAD and eventually Revit, so the workflow was a bit of a challenge. The points are initially 

processed through Leica’s Cyclone program. Autodesk ReCap was added to help in organizing 

and breaking down the point clouds into manageable files. Just recently Edgewise was included 

to continue the point cloud processing and initial modeling before completing the building in 

Revit. 

The accuracy of 3D scanning is priceless. Compared to traditional methods of measuring, the 

differences can add up to feet between what is on a measuring tape and a 3D scanned building!  

 

Figure 5 LSC Design - 3D Point Cloud Scan of Existing Corporate Office Conditions 

Pit Stop: Navisworks 

Early in the design phase, collaboration begins between disciplines. Civil surfaces imported into 

Revit guide the architects in establishing finish floor levels. Mechanical and structural engineers 

import the architectural model, and vice versa. Models are updated as work progresses, usually 

weekly, and sometimes more often as the projects get closer to submissions.  

After jumping the Revit hurdle, LSC implemented Navisworks for early clash detection, and has 

used the process to sell services to potential clients. Early collaboration ultimately forces 

communication between the disciplines from start to finish, the benefit being less change orders 

in the field once construction begins. Being able to see and fix impending clashes before the 

steel or duct work is fabricated is a no-brainer when it comes to saving construction time, 

money and tempers! 
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Figure 6 Clash Detection with Autodesk Navisworks – Image Courtesy Kinsley Construction, LSC Design, Inc. 

Fueling Up: Energy Analysis 

Recently we have entered the world of energy analysis. As architects and civil engineers, we did 

not want the full functionality of energy modeling. That is beyond our limits of liability…we leave 

that fun to the MEP engineers. But, we could influence initial design by comparing different 

building construction, orientation, and daylighting options. This process is still being developed 

and is in the testing stages as of this writing using Revit’s Energy Analysis tools as well as Sefaira. 

 

 

Figure 7 Schematic Daylight Analysis in Sefaira - Image courtesy LSC Design, Inc. 

Again, it seemed like we were running fast and furious into Energy Analysis, spending time trying 

to figure out HVAC systems and equipment at the schematic or preliminary design stages of a 

project. We came to the conclusion that the type of system at this point is irrelevant; as 

architects, we just need to know whether the space will be conditioned, the climate, and the 

location. Based on this data, we are still able to help the client make informed design choices as 

far as the building envelope, orientation and daylighting. Further mechanical decisions and 

energy modeling for LEED can then happen later in the design phase by the MEP engineers and 

owners. 
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Speed Bumps! 

Speed Bump #1 – Can We Please Get on the Same Page? 

The transition to BIM revealed several speed bumps. First was the internal conflict that many 

firms face in regard to consistency across the drawing boards. Creating a unity of design output 

is often on the backburner when deadlines are looming. Our architectural teams could produce 

drawings that looked like they came from different firms, with each project manager having a 

different way of doing things. LSC employs a QA/QC manager to review projects before 

submissions to ensure standards compliance and accuracy, and a BIM manager to establish 

workflows, conduct software trainings, and create standard tools for use across all teams. Their 

goal is to get everyone on the same team so that staffing support between teams would be 

more cost effective when deadlines are pressing. Moving one staff member to a different team 

to help complete a project should not require retraining in different methods of drawing 

execution. CAD standards were helpful in AutoCAD (when enforced), but BIM standards are a 

completely different ball game. 

 

 

 

Revit itself is a great functional program out of the box. Of course the deliverables (printed 

drawings) look different from CAD drawings, just as CAD drawings look different from hand-

drafted drawings. Revit doesn’t care about layers and colors, so traditional CAD standards have 

morphed into BIM standards. Accepting graphical changes in output is sometimes the most 

difficult aspect of changing technology. You have to decide whether to accept the changes, or 

spend the resources to customize the program to meet your expectations. 
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BIM Standards and the BIM Execution Plan 

LSC’s BIM Standards and BIM Execution Plan were developed to address the graphical changes 

and settings within the Revit software program. LOD’s (Levels of Development) were added as a 

basis of design, but with flexibility in mind. It was determined that there is no such thing as a 

level 300 LOD model, for example. However, certain elements within the model could be 

detailed to a level 300, while others may remain a level 100 (less detail). The graphic below 

visually explains standard LODs. Most Revit families aren’t created for different LODs. There are 

graphical ways to represent a Revit family via Coarse, Medium, and Fine levels, but how many 

manufacturers or custom Revit family creators take those into consideration, and how do those 

levels correspond to LODs? It is an ongoing debate. 
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Figure 8 Image Credit: Antony McPhee, practicalBIM.net, with permission. 

Speed Bump #2 – TMI (Too Much Information) 

This revealed the next speed bump…putting too much information into the model from the 

beginning. 

Once techs were trained in Revit, they learned that they could model EVERYTHING. Schematic 

designs were going from zero to fully-detailed in a few clicks of the mouse. Clients looking at a 

schematic design in Revit felt like there was nothing more to do with the building, that their 

input was limited. It turns out, clients want to feel like they are part of the design process. They 

own the building and want to have some ownership of the design. 

There was so much effort put into projects at the very beginning that if a project was not 

awarded, or as often happens, gets shelved for a time or even canceled, there is a higher risk for 

financial impact. It is difficult for small firms to carry those upfront costs.  

 

Figure 9 Old School Sketches; Image Credit: Adam Sauers, LSC Design, Inc. 

Flashback: Hand Sketches 

LSC’s management decided that it would be a good idea to back off the technology, yes, even 

out of Revit, for the schematic design process. We have recently returned to producing hand 
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sketches for client meetings, or using a program like Autodesk’s FormIt or SketchUp for 

schematic design and initial energy analysis. For more complete renderings for marketing 

purposes, we then use Revit’s rendering tools as well as Revizto. 

 

 

 

Hand sketches provide an artistic warmth that technology often misses. Too often we focus on 

the technology of architecture, and forget the art of architecture. Finding a talented rendering 

artist/architect can also be difficult. If hand sketches aren’t an option, consider using Revit’s 

“Sketchy Lines” tools to convert renderings into a more, well, sketchy feeling. Keep initial 

renderings to the bare minimum. No use putting too much detail into something that may not 

be a sure thing. 

Once past schematic design, we then set the techs loose in Revit for construction documents. 

Besides having a standard template in Revit, one strategy that we employ is creating Revit 

“container files”. Container files are a one-stop shop for Revit families that make it easy for 

design teams to use the same general family types in Revit. Container files are basically Revit 

projects that hold family instances of a certain genre…for example, all casework resides in a 

single container file. The BIM tech opens the container file and pulls the families, tags, notes and 

schedules needed for the project. This saves time in searching for content within the Revit 

libraries and instills consistency in the drawing visuals. 

 

 

Figure 10 LSC Design Revit Container File for Casework Example 

Speed Bump #3 – Training? What Training? 

I’ve narrowed down the training speed bump to three issues in particular. The first is just industry 

inexperience. It’s hard to find qualified applicants with the specific experience we’re looking for 
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pertaining to BIM. We try to overcome this by offering customized training for new employees for the 

first few months of their employment. This way we can be more open to candidates who may be a good 

fit, but may just need some additional training, and we’re not limiting our pool of applicants. 

The second issue is similar in that BIM is such a new concept that not many schools are really teaching 

BIM in-depth. And there is so much to teach in such a short time that this is understandable. I spent a 

day with a local technical college speaking with students who were getting ready to graduate. Not one 

of them could explain BIM to me. If we are going to expect our college graduates to have knowledge or 

skills in certain areas, then we should take advantage of opportunities to influence curriculum. I 

currently sit on two college advisory boards, and have been offered an advisory position with the school 

I mentioned earlier. 

The last issue happens with new software implementation. The training has to fit the staff. Training is 

an investment that goes hand in hand with new software. You wouldn’t give a student a power tool and 

expect them to use it safely without training. The same goes for building design software. Revit was 

created in 1997, but really didn’t become popular in our area until 2007, around the same time as Civil 

3D. At that time I was working for a different firm who had Revit installed, and before I started working 

there, had sent their entire staff to a 3-day “boot camp” type training. While that may work for some 

users, their staff came back so overwhelmed that no one wanted to use it. Revit sat unused until I 

started using it for rendering purposes, and by the time I left, they were 100% Revit shop. The owner 

saw the potential with the power of the software from a design perspective that they no longer hire 

“CAD techs”, but want people with design experience. The industry is changing. Quality training is the 

key. At LSC, we offer continual monthly trainings on both the architectural and civil software, and use a 

variety of methods. You should allow some time for a learning curve, but take away the crutches or 

they’ll never stand on their own. 

Creating Contagious Enthusiasm 

So, how do we get past the speed bumps? Do you slow down and stop, or do you press gently on the 

accelerator? If you want to shake things up, introduce a new software or workflow process! Of course 

you will get the die-hards who don’t want to change, the rocket launchers who take off head first and 

have no idea what they’re doing, and the skeptics who wonder about the wisdom of the other two. I 

think the key is maintaining a positive outlook from the top down. The shift has to come from 

management with positive reinforcement, otherwise implementation will fail. Remember the earlier 

example about my previous employer? Top-down management enthusiasm for technology made all the 

difference between the two firms. Encourage your users and provide them with quality training and 

support to ensure that they feel confident in the transition. Acknowledge their fears and provide 

solutions. Keep pressing the accelerator, and don’t give up, otherwise the speed bump will become a 

Jersey barrier. 

 

Where Do We Go From Here? 

LSC has taken the next step in BIM by diving into BIM for Facilities Management. More and more clients 

are recognizing the value of combining FM database information with a building model for continued 

maintenance. 
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Figure 11 http://www.iosrjournals.org/iosr-jmce/papers/vol1-issue2/C0121021.pdf 

Our assumption with BIM was that at some point, we would hand our Revit model off to a facilities 

manager, and they would use our model for their FM purposes. We quickly found out that is not the 

case! One facilities manager told us they didn’t want to learn Revit, and they wouldn’t use half the 

information we were putting into our models! We had to step back and question ourselves…why were 

we taking the time to overload our models with information (the big “I”) if there was no purpose for it 

beyond construction documents? If the construction crew doesn’t use the information, and the owner 

doesn’t use the information, why put it into the model?  

We continue to work closely with that client to ensure the information we do put into the model is 

valuable beyond the BIM tech’s screen, and that it is created in a format that is usable to the facilities 

manager. This particular client recently transitioned to ArchiBUS for FM software, so LSC teamed with 

the client during the transition to learn more about this facilities management software and how to 

create building models that would complement the client’s processes. It was a true learning curve 

investment, but one that will return rather quickly with future projects by being able to supply exactly 

what that client needs. 

The Finish Line…Or Is It? 

Where we are on the BIM path may be different from where you are. The journey is not a straight path, 

but a meandering adventure. Where you go is only determined by the steps you take. The Autodesk 

tools you see here indicate some of our workflow, but they are only a part of the BIM process. 
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BIM is a tool, like other things. We have to decide on the best tools to use to communicate design 

intent. The goal of BIM is to create a living building model that is useful beyond construction. Most 

architectural drawings are archived once construction is completed and the owner is happy. BIM’s intent 

is to avoid the pile of archived drawings and for the model to have purpose in the entire building 

lifecycle. So much emphasis is placed on the “I” in BIM – the Information. I agree, to a point, but it 

should be recognized that BIM is a total package deal. The information is limited without the model, and 

vice versa. And it’s not just about the building. BIM is an all-inclusive process. 

Because of LSC’s early adoption of BIM, we are able to provide services to a wide variety of clients 

outside of our small-town location. Our clients are varied, as are the scopes of our projects. LSC is 

continually looking to be on the forefront of technology in order to create an identity of progress within 

the building design and construction world, regardless of the number of employees, with the focus on 

being able to provide the best possible product to the client. The progression to BIM was not an 

overnight transition, but a gradual infusion of new technologies and processes over several years. The 

first step toward could simply be deciding on your company’s definition of “BIM”.  

 BIM will continue to progress…venture out and dip your toes in the BIM pool. Or, follow our example 

and dive head first into BIM! 

 

Figure 12 Image Credit: Pixabay, Free for Commercial Use 
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