








55

Towards the Integration of Visual and Data: 
Building Information Modelling (BIM) Evaluation for Historic Documentation

 
Workflow

The table below summarized the different historic documentation steps practiced by each user category. The interview 
result indicates that all users share at least four stages workflow: on-site, which is the initial survey as a baseline of doc-
umentation implementation; pre-documentation, which is the process of existing material gathering and verification; 
documentation, which is a criteria application process utilizing relevant tools; and post-documentation, which is the next 
step after documentation process is finished.

Non-BIM Users Hybrid BIM Users Full BIM Users

On-field Traditional ways are utilized, 
including photographing, 
drawing, and making holes in 
walls to discover how some-
thing is built. The interviewee(s) 
might hire engineers to do 
non-destructive testing to see 
hidden objects.

On-field In some cases, the firm might 
hire a surveyor who will deliver 
the CAD model of the existing 
condition. In other cases, laser 
scanning will be used.

On-field Most of the interviewee 
reported the survey utilizes a 
laser scanner. In some cases, 
the scanning was done by 
an architecture firm, in other 
cases, they needed to out-
source the tool and service.

Pre-
Documen-
tation

The existing drawings (if 
available) will be used with 
verification at the beginning 
to ensure the accuracy of the 
information.

Pre-
Documen-
tation

The existing drawing (if avail-
able) used as a foundation to 
confirm the field measurement.

Pre-
Documen-
tation

Existing drawings (if 
available) are utilized as a 
tool to confirm several parts 
of the building that were not 
captured by laser scans - but 
the basis of the model itself 
is the point cloud.

Documen-
tation

CAD and Vectorworks are 
utilized to draw the existing 
condition. The working method 
involved mixed media and 
tools. In some cases, the digital 
drawing will be overlayed with 
hand drawings.

Documen-
tation

The existing condition model is 
built in Revit, but architectural 
molding will be drawn in Auto-
CAD. Additionally, design study 
is conducted in Rhinoceros.  
The working method involved 
mixed media and tools.

Documen-
tation

The point cloud gets run 
through Autodesk Recap 
which lets the file to be easily 
linkable in Revit. Faro Scene 
speeds out the point cloud 
registration process. The 
point cloud will be imported 
to Revit where people model 
the building elements. The 
working method involved 
mixed tools, but all of them 
support the final format 
which is made in BIM.

Post-do-
cumentation

The decision-making and 
budget calculation mostly relies 
on the architect’s experience 
and the connection to the 
contractor.

Post-do-
cumentation

The finished model will be 
communicated to the con-
tractor, who will produce their 
own drawings. Later, they will 
have to submit it back to the 
architect to ensure accuracy. The 
BIM model becomes the tool 
for the contractor to deal with 
conflict resolution and also to 
address system integration with 
high-level detail.

Post-do-
cumentation

After the model in Revit is 
finished, it will be brought 
out to Bluebeam, which will 
produce the final drawings. 
Sometimes it still needs to 
be brought back to Revit 
for verification. Depending 
on the project, sometimes 
only the extracted rectified 
images from point clouds are 
required.

Table 2. A comparison diagram illustrating different workflows conducted by non-BIM users, hybrid BIM users, and full BIM users. 
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Tool Utilization
This section is intended to explore the way different kinds of tools could support the approach to fulfill historic docu-
mentation requirements. The table below will compare the different methods each user category conducted to fulfill 
the requirements of collaboration between experts, information management, and archive for future uses. 

Utility Non-BIM Users Hybrid BIM Users Full BIM Users

Visual 
Repre-
sentati-
on

CAD and Vectorworks are utilized to draw 
the existing condition. The working method 
involved mixed media and tools. In some 
cases, the digital drawing will be overlayed 
with hand drawings.

The existing condition model is built in 
Revit, but in case of architectural molding 
on the building, it will be drawn in AutoCAD. 
Additionally, design study is conducted in 
Rhinoceros. The working method involved 
mixed media and tools.

The point cloud will be imported to 
Revit where people model the building 
elements. The working method involved 
mixed tools, but all of them support 
the final format which is made in BIM. 
Depending on the project, sometimes 
only the extracted rectified images from 
point clouds are required.

Collabo-
ration

The way collaboration in this user category 
works starts with the document being 
sent to the engineer, which in some cases, 
they will use as a basis of their drawings. 
A release will be signed to allow one party 
to utilize the other party’s drawings. This 
will give them the responsibility for data 
accuracy; hence the drawing should be 
verified beforehand.

In the case of this user category, the 
contractor will build their model separately 
from the architect. It could be a completely 
individual model or the architect’s model 
will be used as a base drawing. A release 
should be signed if the other party decided 
to use somebody else’s drawing. One of the 
interviewees recently transitioned to an on-
line collaborative platform - BIM360, which 
helped with remote work and collaboration 
with partners. However, the cost of this tool 
and the cloud space is very high.

Online collaborative platform - BIM360 is 
utilized for collaboration, where the users 
can work in the cloud and observe the up-
date in real time. The stakeholders gained 
a certain level of access to the model. The 
BIM protocol determined the accessibility 
and the update’s time interval.

Infor-
mation

Information is embedded as a note on the 
plan and elevation and will be shown in 
its actual dimension and detailed in the 
section.

The information about each element 
(structure, system, etc.) is embedded. The 
schedule provides a more organized and 
accessible information management.

The data is embedded into elements and 
organized as a schedule, allowing less 
manual labor for information manage-
ment. The elements listed in the schedule 
are also linkable throughout, where the 
user can select it and the model will 
inform which element the information 
is from.

Post-do-
cumen-
tation

In case future projects require the finished 
drawing, the interviewee would require a  
legal process to release their responsibility 
related to the drawings. The next firm will 
be able to save the cost for documentation; 
hence the release is necessary.

The client takes the model for the record but 
they do not typically use it for facility man-
agement. It might become an “investment,” 
as it indicates the existing condition of 
the building - denying the requirement to 
create a new model in future projects.

Larger institutional buildings have their 
maintenance teams, and in some cases, 
they want the model because it could 
help their work. Institutions are using it a 
lot more as they find it helpful especially 
when there are updates in the building 
system, and the model could help them 
keep track of the changes.

Archive Before all work was done on computers, the 
physical draft of the manual drawings were 
archived. Digital drawings and correspon-
dence are stored on our computers and 
on back up discs. Over time though some 
written information becomes gibberish. I 
have not seen this happen with drawings, 
but digital data is not permanent.

In some cases, BIM360’s cloud storage is 
utilized for archival. The document will be 
kept, in theory, forever. Technically, projects 
have different contractual obligations on 
that, in most cases the document is required 
to be stored from 5-10 years. 

In some cases, BIM360’s cloud storage 
is utilized for archival. Regular check is 
needed to avoid an error in the saved 
model. In other cases, the file is stored 
in the firm’s internal drive every major 
milestone, and the software version gets 
updated within a certain period of time.

Table 3. A comparison diagram illustrating different tool utilization applied by non-BIM, hybrid BIM, and full BIM users. 
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BIM Challenges

The collection of opinions regarding the challenges to implement BIM indicates the reason some people are discour-
aged to make the technology transition. It also could act as a recommendation which informs future development of 
aspects of BIM that could be potentially improved for historic documentation.

Non-BIM Users Hybrid BIM Users Full BIM Users

Time In many cases, the plan, section, 
and elevation drawings are 
already adequate. 3D modeling is 
very time intensive.

Time The learning curve slows down 
the typical working timeline. The 
changes in tools require workers 
to keep learning, so the work 
cannot be done at the same pace.

Visualize de-
teriorations

Something that still needs to 
be improved is visualizing the 
cracks and deterioration, as 
well as the ability to organize 
and calculate them.

Compari-
son to other 
tools

3D CAD could provide spatial 
modeling if necessary.

Setting up an 
entirely new 
system for 
the office

Setting up a new system and 
standard with BIM is also consid-
ered a lot of work.

Workflow 
issue

People are still developing 
ways to survey and directly 
translate it to BIM. There is still 
a challenge in intersecting 
laser scanned point clouds to 
the BIM model.

Data 
irreliabi-
lity

The performance specification 
of materials (fire resistance, 
energy efficiency, etc.), especially 
for historic materials might not 
be accurate. The testing results 
conducted by factories might be 
different from real life because 
there is a human factor during 
the construction.

Changes in 
visualiza-
tion style

The representational style of the 
architecture firm changed after 
they utilized BIM. The graphic 
cannot be controlled as fluidly as 
in other CAD software.

Skillset Arguably preservation archi-
tects do not commonly use BIM 
until very recently, hence there 
is a problem in the skillset 
differences between preserva-
tionists and new construction 
architects.

Less on-site 
experi-
ence

There is a preference to directly 
touch and feel the texture of 
the existing building instead of 
observing it through computer 
screens

Skillset A lot of training is needed, even 
for people that are already famil-
iar with the tool. The fluency level 
might be not adequate.

Less “lively” 
drawing

Computer-generated models 
are considered less “lively” in 
comparison to hand drawings.

“Too” robust Revit needs so much effort to 
build the model and embed the 
information. It is less likely to be 
used for “sketching.”

Table 4. A collection of BIM challenges provided by non-BIM users, hybrid BIM users, and full BIM users. 

Recommended Projects

There are multiple considerations behind the decision of BIM utilization based on these practitioners, summarized in the 
following list.

1.	 Project scale: a large institutional building that requires scheduled monitoring might benefit more from BIM 
in comparison to a smaller privately owned building.

2.	 Building owner: related to consideration number 1, the institutional-owned building typically has a mainte-
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nance team, hence BIM utilization might be more valuable for them.
3.	 Building status: designated building typically has a set of existing drawings that could support BIM appli-

cation. Additionally, the finished model could contain new information that benefits future intervention.
4.	 Type of alteration: when a spatial alteration occurs, many systems inside the building change and require 

a more robust tool to plan and calculate. If the interventions happened at a surface level or on a smaller 
scale, BIM might not be required.

5.	 Stakeholder involved: the more experts work on the same project, the more BIM is valuable, as it pro-
vides the opportunity to enhance collaboration.
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This section discussed to what extent BIM is able or unable to support historic documentation, and whether this tool 
provides additional features that are still lacking in traditional tools. The evaluation was formulated based on my 
analysis as the software user supported by discussions with practitioners in the preservation field. In conclusion, the 
following are BIM’s values in supporting historic documentation.

1.	 The 3-dimensional format of BIM allows a better visual understanding of a certain type of building, partic-
ularly structure that is not clearly represented in plan, section, and elevation. This includes buildings with 
irregular extrusion and niche, curved surface, among others. Besides the fact that it helps us comprehend 
the building form, it also provides the opportunity to accurately measure and utilize the correct dimension 
for future projects. 

2.	 The model in BIM is considered “intelligent,” which allows a more enhanced workflow once the system is 
established.

3.	 BIM allows a more comprehensive information management system, especially for visually-representable 
data. It particularly has a higher benefit to inform chronological order and the information associated with it, 
it compares between certain phases or intervention proposals, and embeds important information (as well 
as external files) in each building element.

4.	 The 3-dimensional visual representation, phasing feature, clash detection, and other simulation plugins 
allow a more calculated decision making process.

5.	 BIM enhances collaboration between different stakeholders working on the project by enabling synchroniza-
tion among models. It allows a more efficient teamwork by providing a shared-access platform where every 
stakeholder can work together.

6.	 IFC file introduces a platform-neutral format, increasing the accessibility and applicability of the visual and 
written data contained in the model.

The list above does not indicate in any sense that BIM is the most ideal approach in documentation. This tool also has 
some challenges, as follows.

Conclusion
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1.	 The logic behind BIM is considerably new, requiring additional training and time to set up a starting point to 
establish the model. The shift in 3-D modeling workflow might be needed at the beginning of the modeling 
process. The learning curve among stakeholders is also another challenge. 

2.	 The modeling process in BIM is less straightforward. Customizing a building element, pattern, and additional 
form that is not typical is more challenging. It demands associating the elements with a certain parameter or 
the way it behaves in relation to the other elements, which might slow down the workflow in some cases.

3.	 Some features in BIM, such as the online collaborative platform, cloud storage, plugins, and even the software 
itself are considerably expensive.

4.	 BIM is not the most efficient tool for non-visual information (although it is possible, some people might prefer 
typing reports using more traditional software).

5.	 Some existing historic documentation requirements were established before the BIM concept even emerged, 
resulting in less applicability in this particular tool.

6.	 Pre-defined patterns and material specifications in BIM are not always applicable to historic buildings.

Arguably, the challenges above are mostly time-sensitive, and they will be potentially resolved in the near future, wheth-
er by the BIM developers or the increasing familiarity with the tool.

Following the discussion regarding the way technology evolves and develops, one important note to mention is that 
while BIM could be considered newer technology than other tools, by comparing the workflow between the practitioners, 
it is indicative that the preliminary procedure in BIM for preservation is very similar to the traditional workflow that 
preservationists are used to. It starts with either field measurement or laser scanning to obtain the necessary information 
about the physical fabric of the building. This process is typically conducted parallel with additional information gather-
ing from archives. 

The main difference is that BIM allows a more comprehensive information management system, unlike the traditional 
method that arguably disconnects the visual representation of the building from the data management. In BIM, the 
drawing from the survey is processed together with the additional information on the building, which is then represent-
ed inside a 3D model - as a container. This allows a more efficient knowledge transfer, as elements in BIM are connected 
to each other with a clear relationship. Although, there is a concern on the less efficient workflow for typing in BIM, par-
ticularly for non-verbal information. At this time, traditional typing tools might be more advantageous in supplementing 
the BIM model in case comprehensive written information is necessary.

Besides the advantage of information management, BIM also allows a more efficient collaboration between design-
ers and experts by providing a shared-access platform where every stakeholder can work together. This in particular is 
valuable for documentation supporting intervention planning. Existing condition model informs an array of knowledge 
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that is valuable for future decisions, assisting historic appropriateness evaluation by comparing different phases of 
the building, linking photographs to the model, and conducting simulation to prevent issues and unnecessary costs 
during the construction.

In practice, documents for intervention planning might be more frequently developed by architects and preserva-
tionists, in comparison to documents for knowledge resources. This is due to the fact that only a particular historic 
building requires a comprehensive report such as HABS and HSR, but most intervention on monuments would 
require a permit application for changes. Collectively, considering that BIM could facilitate most purposes of tradition-
al historic documentation, there is a possibility of an increased number of preservation projects conducted in the BIM 
environment in the future. I concluded that based on the evaluation of the value BIM provides for documentation, its 
utilization is worth implementing in the field for a certain type of projects. This necessitates the availability of protocol 
and standard in determining the level of development in BIM for historic documentation, which presently is not 
widely discussed.
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Chapter 3: Evaluation of 
Existing Standards
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It is imperative to recognize and evaluate existing protocols in Building Information Modelling (BIM) and historic 
documentation as a precedent to understand the state of knowledge and practice of BIM standardization and whether 
any improvement is required. Following the establishment of the UK Government BIM Strategy in 2013, Construction 
Industry Council (CIC) published one of the earliest BIM protocols, providing an array of guidelines, including Level of 
Development (LOD) in BIM and protocol phases (Jordan-Palomar et al., 2018). LOD is defined as a guideline to help 
specify the model content, both graphic and information, within a certain project development phase (Construction 
Industry Council, 2015). The BIM model is typically expected to develop over time to reach greater detail following the 
design phase (US General Service Administration, 2022). 

Numeric indicator is used in LOD to determine the increasing detail, starting from 100, which is conceptual model, 
200 is approximate geometry, 300 and 400 are precise geometry, and 500 is as-built model (US General Service 
Administration, 2022). In 2020, CIC Hong Kong published the second version of BIM standard, where the LOD is split 
into two: LOD-G (graphic) and LOD-I (information), which indicates the recognition of different contents in BIM that 
require separate protocols to guide the implementation efficiently (Construction Industry Council, 2020). Further-
more, “The Approved Use Guide’’ by Real Estate department of the U.S. General Services Administration (GSA) specify 
protocols in each level of LOD based on “model contents,” as shown on the illustration below, indicating the necessity 
to take into account that BIM consists of an array of utilities which cannot be generalized into one protocol. 

Existing Protocols
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Table 5. Level of Development (LOD) Protocol for BIM (U.S. General Service Administration, 2022).

The aforementioned guidelines are initially developed for new construction, resulting in protocols that have less appli-
cability to existing building project, let alone historic preservation. However, some heritage BIM (HBIM) protocols have 
been proposed in the past. The Conference on Training Architectural Conservation (COTAC) in 2014 invented BIM for the 
Heritage Life Cyclical Principle, which adapts the construction phase determined by CIC to accommodate historic preser-
vation project. In 2018, BIMLegacy was proposed, further developing COTAC’s diagram with more specific BIM approach. 
It suggested what LOD is recommended for each phases in COTAC’s diagram - with additional protocols to guide the 
implementation (Jordan-Palomar et al., 2018).
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Figure 18. CIC BIM phase diagram (left) (Beale and Construction Industry Council (CIC), 2013), COTAC’s suggestion on BIM for the 
Heritage Life Cyclical Principle, following CIC’s format with some adjustments in response to historic preservation needs (right) 
(Maxwell, 2014) Diagrams are re-drawn by Kemuning Adiputri.

Figure 19. BIM Legacy for existing building, specifying the LOD and additional protocol for each phases in COTAC’s diagram 
(Jordan-Palomar, et al., 2018).
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These previous BIM guidelines inform the importance of dividing the protocols based on BIM’s utility and project phases, 
recognizing that a more specific standard is necessary for better implementation. The idea of LOD in protocols provides a 
precedent on standardizing BIM modeling, but might not be immediately applicable for historic preservation purposes. 
Utilizing new building criteria of evaluation might not be the best approach because the content in that protocol did not 
fully take existing building into consideration.

Another approach of standardizing documentation can be seen within HABS drawing guidelines, as seen in the follow-
ing diagram. Although this framework is not specifically tailored for BIM, it provides one example of using different 
levels, similarly to LOD, as a parameter outlining the expected details in all required formats (measured drawings, 
photography, written data, and other media). In this case, level 1 requires the highest details, and level 3 requires the 
lowest. It also acknowledges that some criteria of evaluations (content, quality, material, and presentation) are needed to 
provide a more detailed protocol supporting all requirements.

Figure 20. HABS drawing guideline, Adapted from Robert J. Kapsch’s 1990 diagram first published in “HABS/HAER: A User’s Guide,” 
APT Bulletin, Vol. 22, No. 1/2, Cultural Resource Recording (1990). Redrawn and updated by Susan Bopp.
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By taking into account the existing formal protocols that have been discussed in this section, I will continue eval-
uating case studies to discover past standardization approaches in real-life preservation projects. The case studies 
include the TWA Hotel Project by Beyer Blinder Belle (adaptive-reuse project) and Clara Barton Home (restoration and 
stabilization project), which both possess very different characteristics - the building style, size, function, project goal, 
and other; recognizing the very unique nature of preservation projects. 
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Site Introduction

The TWA Flight Hotel project is an adaptive reuse restoration of the historic Eero Saarinen design flight terminal 
located at John F. Kennedy (JFK) Airport in Queens, New York City. Initially completed in 1962-1963 as a flagship ter-
minal for Trans World Airline (TWA), the building was always intentionally made to be an iconic structure - something 
designed to be beheld and wondered at. 

The interior consists of organic curved walls with no 90-degree angle. It was meant to celebrate movement - both 
the visual movement by not having any kind of hard lines and air travel movement, which was considered exciting 
during that time. One of the iconic features is the main hall, with vaulted space and a sunken lounge where people 
wait for boarding time.  The sizable expansive window shows the aircraft landing and taking off - providing a theatrical 
performance to the passengers as the spectators.

In 2001, Trans World Airlines filed for bankruptcy and was acquired by American Airlines. The type of plane in service 
by this terminal was growing - the TWA Terminal was considered too small and needed to catch up with modern air-
line travel. One of the issues was having adequate security procurement as required. The terminal was shut down and 
was utterly obsolete until the TWA Hotel project launched. The building was empty for 20 years. 

The site itself is under the jurisdiction of the port authority of New Jersey. Considering the valuable land this terminal 
is located - within JFK Airport - in 2014, the proposal for commercial hotel use was requested. Several different agen-
cies were involved in the project, with Beyer Blinder Belle (BBB) acting as the executive architect and preservation 
architect.

Past Standard in TWA Flight Hotel 
(Beyer Blinder Belle)
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2.	 Information management system

Regarding materiality and assembly, the information from the existing drawing supports the on-site probes conduct-
ed to the building and vice-versa. While some existing drawings told the type of assembly this building utilized, at 
the beginning of this project, the building elements, such as walls, floors, and others, were documented as generic 
elements. The materiality was applied later in the model once the exact materials were confirmed through sample 
probes. This is to avoid misinterpretation, as the drawings and the existing condition might sometimes show different 
materials.  The availability of existing drawings, though, decreased the number of necessary probes, as the investiga-
tion was only conducted to confirm the information on the drawing. 

Even though some materials are obviously concrete in the TWA Hotel project, including the material information 
at the beginning of 3D modeling was considered less effective as there might be another editing process required 
during the project development. Especially in the case where only some parts of the materials are visible, instead of 
starting with an inconsistent information management system, the architects decided to start entirely with generic 
elements to avoid redundant workflow. 

Figure 24. TWA Flight Terminal existing drawing (Historic American Building Survey, 2019).
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In the case of traditional assembly or types of assembly that are not “typical” was encountered, developing a new set in 
Revit is necessary. Embedding the material specification in that particular process is one kind of information manage-
ment the architect did in this project. Additional information, such as when some geometry has a certain relationship 
with another, was included in the comment portion in the material property. When some elements are more significant 
than others, that information would be written as annotation in 2D drawings. Even though Revit can be more parametric9 
in conveying this type of information, in TWA Hotel Project’s case, those functionalities were not utilized. However, in life 
safety plans, for example, there was a process of calling information from room parameters and synthesizing the graphic 
in the plan, which involved the parametric script run by the team.

Linking to external sources is a common way of communicating in BIM environments. Usually, excel sheets including an 
array of information, sometimes in the form of a finished schedule, would be linked to Revit to inform the parameter of a 
particular element. This process was conducted in the TWA Hotel project in the exterior documentation phase, but it was 
still a combination of 2D annotation and linking external sources.

3.	 Supporting collaboration

There were a number of different agencies involved in the project. On the design aspect, Beyer Blinder Belle (BBB), the 
executive architect and preservation architect, worked with design architect Lubrano Ciavarra. There were also several 
interior designers and lighting designers involved. This project also involved a structural consultant, MEP engineer, 
signage consultant, and many others.

During the early development of this project, an online collaboration tool such as Autodesk BIM360 hadn’t been 
invented. To accommodate collaboration, this project was broken up into a number of different models, including the 
historical model, the new construction model of hotel wings and conference center, and another model for lighting, MEP, 
infrastructure, and landscape. The architects from different firms would work in the same environment to allow updated 
information whenever changes were made. The BIM manager was the responsible individual that would issue progress 
models periodically.

These models have different ownership as some of these models were developed by different stakeholders, all of which 
were determined contractually. In the case of the existing condition and new construction model, the copyright is 
owned by the executive architect, Beyer Blinder Belle (BBB). Whereas, for example, the MEP models were owned by the 

9	  Developing a set of algorithms utilizing parameters and rules to define a relationship between design intent (in this case, showing the 
level of significance in building elements) and design response (visual or data).
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engineer as they were responsible for developing them. Though at the time, it was allowed for some people to take 
temporary ownership of certain areas in the model as they progressed through designs. During the design phase, 
different architecture firms could update the changes individually, or the executive architect could incorporate their 
ideas into the model. 

As for the ownership of the finished model, Beyer Blinder Belle (BBB) owns the intellectual property of the drawings, 
but they released those documents to the client. In this case, the ownership obtained by the client does not include 
intellectual property. The client also received the existing condition model, which is a survey model - hence Beyer 
Blinder Belle (BBB) does not own its intellectual property.

4.	 Pre-establishment simulation

This project did not utilize tools inside BIM software for interference checking such as clash detection, which is a 
method to clarify whether there are building elements that conflict with each other. The reason is because during the 
project development, this tool was considered complicated, and less straightforward than it is today. However, differ-
ent plugins for information management, like schedules and data management, were used. This project also involved 
rendering plugins such as Enscape. Other plugins applied include dynamo, lighting analysis, and daylight analysis. To 
fulfill the Leadership in Energy and Environmental Design (LEED) rating system, energy analysis and system analysis 
were also carried out in this project.

5.	 Durable archival format

The models were stored in Beyer Blinder Belle (BBB)’s internal servers and shared through the NPT system. The 
models were archived thoroughly during major milestones, such as the end of the design phase and the end of 
construction. Although the model of this project was made in Autodesk Revit 2017, which is not supported by the new 
versions anymore, the update process is straightforward. It allows the models to be used in the future even though a 
certain amount of digital work is required to re-access the file. 

If an external party wants to use this project’s Revit model, it requires a particular agreement to take place as it 
involves the intellectual property of the firm that produced it. Besides the BIM model, the point cloud from the laser 
scan survey might be the file type with the most reusability, as it is raw data. Considering the technology is develop-
ing so quickly, it might be easier, more economical, and more accurate to do brand-new scans and rebuild a model 
instead of utilizing other firms’ finished Revit model.
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Figure 25. BIM standardization in TWA Hotel project
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Project Overview

Clara Barton Home is a National Parks Service designated historic property located in Maryland. It was originally a 
house belonging to Clara Barton, a founder of the American Red Cross, who lived in this house from 1897 until her 
death in 1912. It served as a home, headquarters and warehouse to the organization. The building is described “like 
a castle” with wood frame structure. This project involved a reconfiguration of the existing interior space and exterior 
facade. While still aiming to maintain and preserve the building as much as possible, there are some interventions 
done inside the building, such as an additional office facility for one of the tenants. On the exterior part, an additional 
element linked with a corridor that looked almost like a bridge was introduced. 

Figure 26. Clara Barton Home from Library of Congress collection (Highsmith, C., between 1980-2006)

Past Standard in Clara Barton House 
(Mills + Schnoering Architects)
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BIM Protocol

As this project involved an assembled team consisting of different experts including electrical, structural, and mechanical 
engineering, a more advanced system of coordination was required. Unlike 2D drawings produced in CAD, BIM soft-
ware such as Autodesk Revit, that was utilized in this project, allows 3D modeling with an opportunity to link the model 
with all different trades - producing one united model. It has the ability to detect clashes and conflicting elements. For 
example, if one of the ducts was running through a steel beam, the architect could point out that issue after the models 
submitted by different consultants were linked. 

BIM software also allowed embedding information to the model in this project. The walls made in the Revit environment 
would have the thickness, classes associated with the materials, and additional information conveyed on it. This data 
would allow an automatization in the production of schedule, or a list of all the walls in the building, which was helpful 
in supporting the project development.

1.	 Visual representation

The Level of Detail (LoD) standard was determined by considering the project’s necessity and the client’s requirements. 
Clara Barton Home has a very interesting exterior that uses wood clapboard and stone from the period of construction. 
Considering that this project involved providing additional elements to the exterior, it was essential to show the ren-
dered model to the clients, to visually represent how the new addition would look in comparison with the historical 
elements of the building. 

In the interior part, while there are some architectural ornaments left, they were not modeled as they do not reflect 
the historical significance of Clara Barton Home. The architectural value of the building lies on the overall form of the 
building. It has an interesting cylindrical - almost cone-shaped roof and a giant atrium that goes on multiple floors, with 
a bunch of perimeter of the rooms around the atrium. The aim during the modeling process was to capture that shape 
to the rendering as something believable - something that mimics the overall form without being overly-detailed. It 
involved the process of adding and subtracting solid-void in Autodesk Revit environment. As the project did not involve 
changes on the architectural ornaments, those elements were not required to be modeled in detail.



82

Chapter 3: Evaluation of Existing Standards

Figure 27. Interior photo of Clara Barton Home showing the giant atrium (Maryland Historical Trust, n.d.).

Figure 28. Sectional drawing of Clara Barton Home from HABS (Historic American Building Survey, n.d.).
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The existing condition model was generated by an external consultant by referencing the existing drawing, in this case 
was made by Historic American Building Survey (HABS), which provided adequate accuracy and details. The architect 
then went to the site to take measurements to ensure the accuracy of the model. Sometimes the elements might not 
precisely line up, hence the 1-2 inches level of accuracy was determined. If the misaligned elements were off for more 
than 2 inches, an additional review would be required. This process would discover the potential sacrifice or trade off in 
the model accuracy. 

2.	 Information management system

The information embedded into elements typically include the width, height, thickness, material, frame material, type 
of the element, and many other unique parameters. The comment portion in the property tab also allows additional 
information, including pointing out elements that are considered more significant than the other. All that information 
would result in a large schedule with a comprehensive list of the elements in the whole project. Another way to associate 
a certain type of information into the model is by graphic symbols. For example, an existing door would be pointed out 
by having 45 degree angle, instead of 90 degree angle typically indicating new doors. 

Although there is a possibility to include information from historical reports to the element, this was not the case for this 
project. The architect typically would supplement the model with external reports, for instance reports about building 
history and the development over time, without linking it to the model. 

3.	 Supporting collaboration

The Clara Barton House project did not utilize an online collaboration environment such as Autodesk BIM360 as the 
stakeholders did not expect to require intensive collaboration in the process. This project is considered small-scale, as it is 
only a house, hence the involved party was comfortable with independently linking the consultant’s files.

The file ownership is determined contractually. For the sub-consultants such as electrical and mechanical, the initial 
contract already included the copyright matters, therefore waivers are not required. In the case of contract with external 
consultants, it would require C401 form, which is an American Institute of Architects (AIA) document. Sometimes the 
contractor needs to see the model for the purpose of understanding the dimensions to help with coordination. For this 
scenario, a waiver determining that the contractor is not allowed to use the architect’s model would be filed. The waivers 
act as a protection measure for the data ownership.
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4.	 Pre-establishment simulation

Architecturally, this project did not involve simulations such as thermal, or other types of building analysis, but the 
sub consultants such as the mechanical consultant worked with heating and cooling simulation to support their 
decisions.

5.	 Durable archival format

Whenever a certain milestone was reached, the Revit model would be archived as a detached model - separated from 
the central model the involved stakeholders worked on. This process would break the progress in a point of time, 
which then provides the ability to save and distribute it. In the case a client returns for the same project, those stored 
Revit files will be detached again and used as an as-built model. To avoid confusion, all elements in those models 
would be universally made into existing phase conditions rather than a variety of existing and new conditions like the 
previous project required.

The archived models would be kept for several years - architects are contractually required to save the file for at least 
10 years from the point of the project final completion. This would allow the architect to be in hook for the design 
questions, claims, and other things requiring the model. Autodesk Revit versions typically last for four years, with 
one additional year for a grace period to upgrade the ongoing file versions10. As for the stored past files, even though 
updating the versions would take some time, the process is straightforward to do.

10	  Based on the information from the architect involved in this project.
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Figure 29. BIM standardization in Clara Barton Home project

 



86

The first half of this chapter discussed the inadequacies of existing protocols in BIM, specifically for historic documen 
tation. Many existing standards were mainly developed in response to new construction requirements, resulting in 
less applicability in historic preservation. This is also apparent in the case studies discussed above, for instance in TWA 
Hotel, where the BIM manager determined LOD 300 - which is considered as a standard developed for new build-
ings - to be implemented as baseline protocol for their BIM model. Some adjustments, specific to the project’s needs, 
were established to fulfill the standards, which further showcase the challenge in implementing existing protocols for 
projects involving historic buildings. 

In addition to that, as historic preservation includes an array of different processes, proposing specific standards for 
each phase would be a small yet important step to accomplish a more effective and targeted standardization of BIM 
utilization in the historic preservation field. Continuing the main focus of this thesis, the evaluation of previous stan-
dards in two case studies discussed in this chapter provides a precedent for the first draft of BIM protocol in historic 
documentation, titled Historic Documentation BIM (HDBIM), which will be further discussed in the next chapter.

Conclusion
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By taking into account the previous chapter regarding past and existing BIM standardization, the purpose of this 
section is to provide a framework proposal for BIM for historic documentation, titled Historic Documentation BIM 
(HDBIM) protocol. This includes the guidelines to support the planning and implementation of standardizing BIM ap-
proach. In the previous chapter, it has been discussed that historic documentation can be defined into two purposes: 
education (knowledge resource), and intervention (design and planning). While both are highly essential on the field, 
these two types of documentation require a different set of protocols. 

Document for knowledge resources typically has a very standardized format and would include as much information 
as possible, because it will be kept in a shared archive for future uses. The main value of this type of document is the 
accuracy11, providing reliable information for incoming projects and research. In comparison, documentation for inter-
vention planning typically contains information from a specific part of the building, with less standardization, because 
the main purpose is to assist decision makers to confirm the historic appropriateness of the changes proposed. One 
shared protocol for these two different purposes might be too generalized and less applicable. For this reason, the 
protocol proposed in this chapter will focus on assisting the historic documentation in BIM for intervention purposes - 
but it does not halt the possibility of this protocol supporting the development of knowledge resource documents. 

The protocol consists of three levels, with 1 being the most advanced BIM implementation and 3 being the least. A 
guideline on the project type and the recommended protocol level will be provided at the end of this section. Five 
criterias of BIM utilization in the field are determined based on the five shared purposes between BIM and historic 
documentation. The definition of each criterion in the case of this framework is described below.

11	  Accuracy in historic documentation defined as having accurate measurement and visual representation that reflects 
the real-life object. Accuracy is sometimes confused with precision - which is referred to as having the same/similar results (from 
experiments, for example) over and over again.

Purpose and Methodology
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Visual representation: the extent of BIM in visually capturing the existing condition of the building with a certain 
Level of Detail (LoD) and Level of Accuracy (LoA).
Information management system: the extent of approaches in BIM to contain and manage different kinds of infor-
mation - text, number, float, yes/no, etc. - embedded into the elements or model.
Supporting collaboration: the extent of BIM in allowing a certain level of accessibility, editability, and utility for 
different stakeholders.
Pre-establishment simulation: the extent of BIM supports decision-making by utilizing tools incorporated in the 
BIM software and/or plugins from external software.
Durable archival format: the extent of BIM allows more sustainable data for archival purposes - providing the oppor-
tunity to transfer information to future generations and support future uses.

Figure 30. BIM work phases to establish protocols.

Considering the different steps, processes, and requirements in BIM workflow, as well as continuing the discussion from 
chapter two regarding typical documentation workflow, each of these criteria should be evaluated in four stages. These 
include on-site (the initial survey as a baseline of BIM implementation), pre-BIM (the process of existing material gath-
ering and verification), BIM (criteria application in BIM environment), and post-BIM (next-step post-modelling and/or 
post-construction).
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(HDBIM) Protocol

Table 6a. HDBIM Protocol
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Table 6b. HDBIM Protocol
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Table 6c. HDBIM Protocol
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Figure 31. BIM for historic documentation protocol application guideline

To determine the HDBIM protocol level for a project, the illustration above suggests the levels and the consideration 
factors to help with the project planning. There are some blocks that are filled with black and white because not all 
considerations affect all criterias. For example, the project size might not directly correlate with the level of visual 
representation the model needs to achieve, but it certainly does affect the level of collaboration. Another example is 
the alteration. If it happens at surface level, the higher visual representation level is suggested because it means the 
model will be produced in more detail to the architectural decoration level. Whereas spatial alteration might benefit 
more from lower level visual representation with less detail, considering the project efficiency.

Application Guideline
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The more detailed recommendation in determining the protocol levels are suggested below.

1.	 The project scale
The bigger the project scale, the higher level of protocol in “supporting collaboration” and “pre-establishment 
simulation” criteria is recommended.

2.	 The building ownership
Institution-owned buildings require a higher level of protocol compared to privately-owned buildings, par-
ticularly in “information management system” and “durable archival format” criteria. The reason is because 
buildings owned by institutions typically would benefit from the knowledge resource stored as an information 
management system, especially in supporting future projects, research, maintenance, and many other purpos-
es.

3.	 Building status
In today’s practice, national monuments require a more comprehensive document outlining the historical sig-
nificance, both in visual format and written format. Therefore, higher level of designation - whether it is federal, 
states, or locally designated - necessitates higher level of protocol in criteria “visual representation,” “informa-
tion management system,” and “durable archival format.” 

4.	 Type of alteration
Developing documentation for supporting spatial alteration projects would benefit from lower level of “visual 
representation,” to enhance the modeling efficiency, but higher level of “information management system,” 
“supporting collaboration,” and “pre-establishment simulation.”

5.	 The number of stakeholders: 
The bigger the involved party size, the higher “information management system,” “supporting collaboration,” 
and “pre-establishment simulation” levels are recommended. This type of project will have multiple experts 
working together, requiring a more comprehensive collaboration mechanism and IT-enabled decision support.

It is imperative to keep in mind that all projects are unique, therefore, this guideline has a certain degree of flexibility. 
Additional considerations must be taken into account before deciding on the level of protocol which would guide the 
BIM utilization during the documentation phase of the project. As mentioned earlier in this chapter, the HDBIM protocol 
is ideally suited for documents for intervention planning instead of for knowledge resource and education, as the later 
type of document would require a whole different set of protocol and guidelines. However, some of the criterias, proto-
cols, and the suggested levels might be applicable for a certain knowledge resource project.
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HDBIM proposes an approach in determining a set of protocols to implement, specifically for historic documentation 
purposes, including the criteria of evaluation, work phases, and application guidelines - all of which are fabricated 
from the research conducted throughout this thesis. It is important to note though, that the protocol itself still needs 
to be evaluated to determine its feasibility and practicality towards actual projects. 

First approach involves pragmatic evaluation, analyzing to what extent the protocols in HDBIM reflects the actual 
need and requirements of real-life projects. This approach will be conducted by comparing the proposed protocol and 
the standards used previously in the same cases discussed in chapter 3: TWA Hotel and Clara Barton Home. Although 
those projects had been completed by the time this thesis was written, I will approach the evaluation process by 
reimagining the initial protocol planning, consecutively following the application guideline provided. As mentioned 
earlier, these two projects possess different characteristics. Therefore, this section will evaluate how the proposed 
protocol applies to those variables. Additional case studies with diverse characteristics12 might be necessary to further 
inform how comprehensive the protocols are and how to improve them. 

The result of this analysis will show the similarities and differences between standards, of which a qualitative analysis 
will further inform whether a certain revisions are needed for HDBIM. Some recommendations to consider for the first 
protocol iteration will be fabricated as the end result of this approach. As all intervention projects are unique, specific 
adjustments are expected to accommodate the different requirements, but HDBIM aims to improve its protocols to 
include more project characteristics.

After the iteration takes place and the protocols are ready to be established for practice, additional analysis involving 
applicative evaluation is recommended periodically. This should be conducted by having several stakeholders to 
inform and evaluate the application of HDBIM in their specific projects within a certain time frame, including how it 
responds to the advancing BIM technology as well as the shift in documentation practice. This would inform further 
necessary improvements, allowing the protocols to grow together with the technology.

12	  Characteristics include project scale, owner, stakeholder, type of intervention, and more.

Protocol Evaluation



101

Towards the Integration of Visual and Data: 
Building Information Modelling (BIM) Evaluation for Historic Documentation

Figure 32. HDBIM protocol evaluation scheme.

Proposed Application 1: TWA Hotel Project (Beyer Blinder Belle)

Figure 33. Proposed protocol levels in TWA Hotel Project
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The TWA Hotel project involved the restoration of Eero Saarinen’s Trans World Airline (TWA) Terminal in the middle 
of the site, in addition to new structure development at either wing of the terminal and new basement for business 
purposes. The new additions consist of a seven-story building with 512 hotel rooms, and the basement hosts 45 
meeting rooms and one 7000 square-foot meeting hall. The total size of this project is 392.000 square feet. This 
building is considerably on a larger scale, consisting of three multi-story building masses in addition to underground 
space, resulting in the recommendation of level 2-3 protocols in “supporting collaboration” and “pre-establishment 
simulation” criteria.

Regarding building ownership, the site itself is under the jurisdiction of Port Authority New Jersey. However, the 
recommendation to preserve the building comes from an agreement with New York City (NYC) Landmark Preservation 
Committee (LPC)13. This project is conducted on an institution-owned land; therefore, protocol level 3 is recommend-
ed for an “information management system” and “durable archival format.”

The main building, TWA Flight Terminal, designed by Eero Saarinen, was designated as a New York City landmark in 
1994 and added to the National Register of Historic Places (NR) in 2005. The building being listed in the NR program 
does not necessarily translate it as a National Historic Landmark (NHL). Still, it is considered significant to the nation 
and worthy of preservation (National Parks Service, 2022). Due to this reason, levels 2-3 of “visual representation,” 
“information management system,” and “durable archival format” is recommended to be implemented.

This project involved a restoration of the main terminal and a spatial intervention in the form of new buildings. Addi-
tionally, considering the existing building’s characteristics as a modern building with less ornament, level 1 of “visual 
representation” is considered adequate. However, as this project has a considerable amount of additional structure 
and function, it triggers the suggestion of levels 2-3 for “information management system,” “supporting collabora-
tion,” and “pre-establishment simulation,” to manage and organize important data of the project and to avoid errors.

Lastly, there was a group of experts working on this project - involving multiple architecture firms, lighting and 
interior designers, engineers, and many others. All stakeholders are responsible for certain levels of decisions; hence, 
it is imperative to implement higher levels of “information management system,” “supporting collaboration,” and 
“pre-establishment simulation.” Levels 2-3 are recommended for these criterias, allowing a more comprehensive, 
organized, and structured teamwork with more calculated decisions and fewer missteps.

The illustration below shows the recommended levels of HDBIM protocol for the TWA Hotel project. To allow more 
flexibility, some criteria did not face a strict recommendation on the protocol level; rather, there are options to provide 

13	  Based on the interview with Beyer Blinder Belle (BBB)’s architect involved in the project.
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the opportunity to decide which levels are most appropriate to implement. Considering that the protocol consists of four 
documentation phases, having two options on the protocol levels allows the stakeholders to implement different levels 
in different phases. A more detailed approach to this will be discussed below. 

Figure 34. Proposed protocol levels in TWA Hotel project

Visual representation

Due to the “building status” and “alteration” factor, there are conflicting levels recommended for visual representation, 
where the first consideration suggested levels 2-3, whereas the second suggested level 1-2. In this case, the median 
number could be chosen to compromise different requirements; therefore, level 2 of visual representation will be 
utilized. Looking at the protocols, level 2 of visual representation determines the following

On-site: Laser scan and photography
Pre-BIM: Existing drawing collection, visually verified with photograph or field survey
BIM: Illustrate significant elements to decoration-level detail
Post-BIM: Presented as rendered 3D perspective drawings

Based on one of the architects who was involved in the project development, during the survey, both laser scan and exist-
ing drawings were utilized. The laser scan, which can only capture visible objects, acts as a foundation - then the data will 
be confirmed using existing drawings. The initial phases of this project consisted of a “combination of point cloud data, 
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supplemented with existing condition drawings.” The HDBIM protocol for visual representation using the guideline 
suggested in this thesis aligns with the method this firm conducted - involving a laser scan survey and existing 
drawing analysis, which both acted as a two-way verification method. They also mentioned Enscape, a plugin for 3D 
rendering, was used to support the presentation; therefore, the “post-BIM” protocol was also the standard implement-
ed during the actual project.

The suggestion to model “significant element to decoration-level detail,” might not be completely in accordance with 
the actual practice. The architect mentioned that LOD300 was used as a guideline for the graphic and information 
detail of the model. Based on CIC’s guidelines, LOD300 shows accurate geometry, but it is not required to model all 
components on certain elements - which means the architectural details on the wall, for example, are unnecessary. 
The architects did not go beyond LOD300 for the modeling because  TWA Terminal was built in a modern style, with 
few architectural details and more unique masses. The protocol might need re-evaluation to determine whether the 
standard to model “to decoration-level detail” is sufficient or whether a numeric indicator, for instance, “2 inches 
detail,” would be more appropriate.

Information management system

 
“Building status,” “alteration,” and “number of stakeholder” allow a more flexible information management system 
protocol level, which is level 2-3. However, the fact that an institution owns the site triggered the necessity to utilize 
level 3 of this category. Considering that one factor strictly requires one certain level, that suggested level will be 
used. Level 3 of the information management system provides the following protocols.

On-site: Determine building material through on-field testing
Pre-BIM: Existing material and historic data collection, verified with on-field survey and/or primary sources
BIM: Each element contains information on the material and/or historical data - linked to external sources 
and folders on the property bar
Post-BIM: Compile all information from each element into schedule

During the actual project phases, the model was initially developed with generic elements, then after the material 
specification was confirmed, they were edited according to their correct assembly. The past drawings and on-site 
sample probe inform the existing material for this purpose. They also mentioned the schedule in BIM helped with 
organizing and managing information. The recommended HDBIM protocol above, specifically the “on-site,” “pre-BIM,” 
and “post-BIM”, appear to have similarities with the standard utilized by the firm, with the suggestions to use existing 
drawings confirmed with on-site sample probes to determine the building material. The “BIM’’ phase, however, might 
need re-evaluation as it says “each element” needs to contain information “linked to external sources,” which appears 
to be too robust for this project. 



105

Towards the Integration of Visual and Data: 
Building Information Modelling (BIM) Evaluation for Historic Documentation

Supporting collaboration

All three factors determining “supporting collaboration” criteria suggested level 2-3, including “project scale,” “alter-
ation,” and “number of stakeholders.” If two options are available for a category, it allows different utilization levels in 
different documentation phases based on the project requirements and needs. The following is one sample of recom-
mendations.

On-site: Each party signs a contract and/or release agreement determining copyright, ownership, and file 
accessibility
Pre-BIM: Each party signs a contract and/or release agreement determining copyright, ownership, and file 
accessibility
BIM: All/some involved parties working in a shared BIM model (online/offline) (level 3)
Post-BIM: Detached BIM model shared with owners or other parties (based on the contract) for future mainte-
nance, repair, etc. (level 2)

The architect of this project mentioned that a BIM protocol typically rules the copyright, ownership, and file accessibility, 
but in the case it does not, each party should sign a release. During this project, an online collaborative platform was 
not fully invented; therefore, the model was separated into three - developed by three groups of stakeholders. The BIM 
manager was responsible for overseeing the synchronization throughout the project phase. A detached BIM file was 
shared with the client at the end, but the firm still owns the model’s intellectual property. Considering the collaboration 
approach conducted during the project, the suggested protocols appear to align with what they carried out. However, the 
protocol might need to be detailed further, as it did not include some points, for instance, about intellectual property, 
which turned out to be a crucial part of the process.

Pre-establishment simulation

Similarly to the previous criteria, the “project scale,” “alteration,” and “number of stakeholder” factors suggest flexibility 
in the “pre-establishment simulation” protocol, allowing the options to choose between level 2-3 to be implemented 
in the project. Once again, this provides the opportunity to pick different levels on different phases depending on the 
project’s specifications. The recommendation below is one of the approaches to choosing the levels of protocols for this 
particular project.

On-site: Generate sample of material specification through on-field testing
Pre-BIM: Utilizing existing material specification partially (with sample) verified with on-field survey
BIM: Run a certain kind of simulation (for instance, energy, moisture, etc.) utilizing plugins that connect the 
BIM model to external software



106

Chapter 4: Historic Documentation BIM (HDBIM) Protocol

Post-BIM: Decision made with a consideration to the simulation results

As already mentioned in the information management system part, sample probes were taken during the project 
to determine the material. The simulation conducted includes daylight, energy, lighting analysis, and others, which 
involve external plugins (as recommended in level 3 protocol) - but clash detection was not used due to the perceived 
complexity at the time this project was carried out. It is interesting to note that clash detection is much simpler today, 
which is also why this protocol was written in level 2, but it was not the case 10 years ago.

Durable archival format

In terms of “durable archival format” criteria, the “building status” factor allows flexibility for level 2-3 of the protocol, 
but the “building ownership” strictly requires level 3. Therefore, protocol level 3 will be suggested for the entire docu-
mentation workflow in this project. The protocol’s details are as follows. 

On-site: Architecture firm and client sign a contract determining the data ownership, format, and each 
parties’ post-construction right and obligation
Pre-BIM: Architecture firm and client sign a contract determining the data ownership, format, and each 
parties’ post-construction right and obligation
BIM: Record existing condition, intervention design, as-built condition, and record changes happened to the 
building over-time
Post-BIM: Detached BIM model shared in an open-access platform for knowledge resource and future uses

The model ownership, as ruled by AIA, has to be determined contractually within the stakeholders. One thing to note 
regarding the suggested protocol is that during the project implementation, an open-access platform such as BIM360 
was not invented yet; therefore, the finished model was stored in the architecture firm’s internal repository. The model 
is updated as a record after a certain milestone - a point which might be necessary to add to the protocol.
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Table 7a. Proposed protocol levels for TWA Hotel project

Table 7b. Proposed protocol levels for TWA Hotel project
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Table 7c. Proposed protocol levels for TWA Hotel project

Proposed Application 2: Clara Barton House (Mills + Schnoering Architects)

 
Figure 35. Proposed protocol levels for Clara Barton Home project
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Clara Barton Home served as a home, headquarters, and warehouse of the organization founded by Clara Barton, 
American Red Cross. Although the designation of Clara Barton National Historic Site includes 9 acres (392.040 square 
feet) of land, the project focused on restoring the main building. That being said, the house has 36 rooms and 38 closets, 
with three tiers of rooms facing a central gallery. Many describe the house “castle-like,” and “massive.”14 This suggests 
that the “project scale” of Clara Barton Home would require level 2 of “supporting collaboration” and “pre-establishment 
simulation.”

This building, along with its site, was acquired by National Parks Service (NPS) in 1975. As it is now owned by the gov-
ernment agency, level 3 of “information management system” and “durable archival format” would benefit this project 
further by providing a more comprehensive data organization and storage for long term uses.

Continuing the discussion regarding ownership, the building and the site were designated as a National Historic Site in 
1974, a year before the acquisition by NPS, suggesting a higher level of designation (federal level). Due to this reason, 
at least level 2-3 of “visual representation,” “information management system,” and “durable archival format” is recom-
mended for this project’s purpose.

The project mainly involved restoration of the existing building fabric, but it also involved adaptive reuse with an 
additional office room inside the building and additional elements on the exterior part of the house. The intervention 
was conducted mostly at the surface level, except in the office room, which would require a higher level of “visual 
representation,” which falls into level 2-3, as it needs to inform the detail of the building into decoration level to support 
the project. As it only involved small spatial alterations, only level 1-2 of “information management system,” “supporting 
collaboration,” and “pre-establishment simulation” is suggested for efficiency.

Lastly, this project involved stakeholders from different backgrounds, including architects, engineers, and many others. 
However, with the project’s characteristics, the main goals, and the owner’s requests, extensive collaboration was not 
required during the project development. This indicates that level 1-2 of “information management system,” “supporting 
collaboration,” and “pre-establishment simulation” is considered adequate for this project.

14	  From the interview with Mills + Schonering Architect involved in this project.
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Figure 36. Proposed protocol levels for Clara Barton Home project

Visual representation

Both factors supporting the recommendation on the visual representation suggested level 2-3 protocol for this 
criteria. This allows stakeholders to determine which level should be implemented in which documentation phase. In 
the case of this project, though, after reviewing the protocol, level 3 of visual representation might be too advanced 
for the project requirements; therefore, all documentation phases will utilize level 2. The details of this approach are 
as follows.

On-site: Laser scan and photography
Pre-BIM: Existing drawing collection, visually verified with photograph or field survey
BIM: Illustrate significant elements to decoration-level detail
Post-BIM: Presented as rendered 3D perspective drawings

During the actual project, the involved architecture firm did not conduct a laser scan survey to develop the existing 
model. Rather, they used measurements that were obtained entirely from existing drawings. Taking into consider-
ation the fact that Clara Barton Home is a National Historic Site means this project benefitted from comprehensive 
drawings from HABS. An external consultant developed the initial model, but then it got confirmed through manual 
measurement on-site - which is suggested as level 1 protocol instead of 2 as recommended above. 



111

Towards the Integration of Visual and Data: 
Building Information Modelling (BIM) Evaluation for Historic Documentation

The architect confirmed that several parts of the building required greater details than the others, but they decided not 
to model the decoration elements, considering the BIM model’s purpose. They also mentioned that the uniqueness 
of this building lies in its overall form instead of the decoration. The recommended HDBIM protocol, which asks for 
decoration-level detail on significant elements, was not implemented during the actual project, indicating the necessity 
of re-evaluation. Specifically, the term “decoration” might need some clarification or adjustment, as not all buildings 
possess traditional architectural decorations.

Information management System,

The recommended level of “information management system”, is facing conflicts among different considerations - one 
factor strictly requires level 3, another factor suggests level 2-3, while the rest consider levels 1-2 to be adequate. This 
case will be further discussed in the conclusion, as it shows one of the challenges of the proposed guideline and the 
protocol. 

For the sake of this section, though, there are three options stakeholders can choose: 1.) using the median level, which 
is level 2, throughout all phases; 2.) as one of the factors strictly requires level 3, level 2-3 can be used throughout all 
phases, allowing the opportunity to utilize level 3 for a certain phase; or 3.) level 1-3 can be used throughout the phases, 
depending on the project requirements. In this project, I recommend using the second option, which utilizes levels 2-3 
depending on the documentation phase.

On-site: Determine building material through on-field testing (level 2)
Pre-BIM: Existing material and historic data collection, verified with secondary sources (level 2)
BIM: Each element contains information on the material and/or historical data - stated on the property bar 
(level 2)
Post-BIM: Compile all information from each element into schedule

The architect confirmed that schedule in BIM helped compile an array of architectural elements including the informa-
tion regarding its dimension, material, type, and other unique parameters, all of which embedded and written on the 
property bar. The existing drawings were used to model the existing condition, including the material. They also men-
tioned that a site survey was conducted to verify the model’s accuracy, but it was unclear whether probes were adminis-
tered. The suggested protocols appear to align well with the actual project implementation, although it further suggests 
on-field testing to confirm the building material information.

Supporting collaboration

Although two factors allow flexible levels in “supporting collaboration” criteria by suggesting levels 1-2, the “project 
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scale” specifically requires level 2. Therefore, utilizing level 2 of protocol throughout the documentation phase would 
accommodate the project’s requirements better. The details of the recommended protocol are as follows.

On-site: Each party signs a contract and/or release agreement determining copyright, ownership, and file 
accessibility
Pre-BIM: Each party signs a contract and/or release agreement determining copyright, ownership, and file 
accessibility
BIM: Detached BIM working file shared among involved parties through email or other data-sharing plat-
form
Post-BIM: Detached BIM model shared with owners or other parties (based on the contract) for future main-
tenance, repair, etc.

It was mentioned that an extensive collaboration was not required during the Clara Barton Home project. The 
architecture firm independently linked the consultant’s files. An external consultant signed a waiver to determine 
the copyright agreement, whereas sub-consultants already had those arrangements written in their contract. The files 
were distributed in three formats: Revit, PDF, and CAD considering that some consultants worked with different tools. 

Although the level 2 protocol only mentions “detached BIM working file,” level 1 already suggests “CAD, PDF, or other 
formats” to be distributed among stakeholders. This might advise an additional guideline, which states when the 
greater level protocol is implemented, all lower-level protocols should also be put into practice. This requires further 
evaluation to ensure it works with other protocols.

Pre-establishment simulation

Similarly, this criteria has two factors that allow level 1-2 flexibility and one that specifically requires level 2 of the pro-
tocol. Again, in this case, following a more strict recommendation would be better to fulfill the project’s requirements.

On-site: Generate sample of material specification through on-field testing
Pre-BIM: Utilizing existing material specification partially (with sample) verified with on-field survey
BIM: Evaluate the relationship between systems without plugins, for instance: clash detection (interference 
checking)
Post-BIM: Decision made with a consideration to the simulation results

The architect involved in this project mentioned the ability to detect clashes in BIM supported their decision to utilize 
this tool, specifically for projects involving multiple consultants. Architecturally, they did not conduct simulations with 
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external plugins, but the sub-consultants, such as the engineers, used heating and cooling calculations. It is important 
to mention that the protocol recommended in this thesis mainly guides the documentation phases; therefore, the 
simulation conducted during the project implementation post-documentation is beyond what this protocol advises. The 
recommended protocol aligns with the practice conducted during the actual project, but it further suggests generating 
material specifications with partial on-field testing. 

Durable archival format

In the case of “durable archival format,” the “building status” factor allows options to implement level 2-3, but as the 
building is owned by a government agency, this triggers the requirement to apply level 3 of this criteria. The protocol for 
this purpose is as follows.

On-site: Architecture firm and client sign a contract determining the data ownership, format, and each parties’ 
post-construction right and obligation
Pre-BIM: Architecture firm and client sign a contract determining the data ownership, format, and each parties’ 
post-construction right and obligation
BIM: Record the existing condition of the building and the intervention design - no as-built drawing
Post-BIM: Detached BIM model shared in an open-access platform for knowledge resource and future uses.

The architecture firm would archive the detached BIM file when a certain milestone was reached during the project. This 
process would break the project down into different phases. Contractually they must store the project file for 10 years to 
allow design questions, claims, and other procedures. This also provides the opportunity for the firm to use the file as an 
as-built model when the clients return for additional projects on the same building. They mentioned that BIM360 was 
not used during this project, implying that an open-access platform was not utilized to distribute the finished file. How-
ever, as this project involved National Historic Site, the suggestion to share the model as a knowledge resource might 
benefit future projects.
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Table 8a. Proposed protocol levels for Clara Barton Home project

 
Table 8b. Proposed protocol levels for Clara Barton Home project



115

Towards the Integration of Visual and Data: 
Building Information Modelling (BIM) Evaluation for Historic Documentation

Table 8c. Proposed protocol levels for Clara Barton Home project
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Based on the protocol evaluation of each criterion and the implementation guideline, around 80% of the proposed 
standard aligns with the actual protocol used by the architecture firm during the project implementation. However, 
there are some re-evaluation needed to enhance the applicability, as listed below.

1.	 Consider whether qualitative indicator such as “decoration-level detail” or quantitative indicator such as “2 
inches detail” applies better for “visual representation” criteria

2.	 Additional guideline regarding intellectual property needs to be mentioned
3.	 Consider “when the greater level protocol is implemented, all lower-level protocols should also be put into 

practice” added to the application guideline
4.	 The application guideline should be either specified further in conflicting case levels or be allowed for 

further flexibility acknowledging the uniqueness of each project.

This HDBIM protocol and the application guideline act as a methodological suggestion and baseline for future devel-
opment of BIM protocol for historic documentation. It is recommended for future research to continue analyzing and 
revising the standards, starting by taking into account the suggestion above.

Future Evaluation

As previously mentioned, before putting HDBIM into practice, additional pragmatic evaluation involving different 
kinds of documentation projects is recommended. Although two cases that were evaluated in this section already 
possessed different characteristics in terms of their scale, intervention type, and the number of stakeholder, the two 
cases might still not be adequate to decide its actual feasibility. The evaluation conducted in this chapter intends to 
provide precedent of the analysis for a future reference. Additionally, after the establishment of HDBIM, a periodical 
applicative evaluation is required to assess the protocol’s relevancy to advancing BIM approach and historic documen-
tation practice. 

Evaluation Result
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Chapter 5: Conclusion
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Building Information Modelling (BIM) is growing in significance, with countries starting to establish mandates which 
expedite tool utilization throughout the globe. As one part of the construction industry in general, the mandates 
also apply to projects involving historic buildings, referred to as historic preservation in the case of the United States. 
Within the preservation workflow, one of the valuable steps is historic documentation, which supports the knowledge 
resource from the beginning to the end of safeguarding important monuments, even beyond. 

By comparing the purpose of BIM and historic documentation, this thesis has determined “five shared purposes,” 
indicating the possibility of BIM in fully or partially supporting documentation practice - informing the potential value 
of this research in the field of preservation, technology, and policy-making. This thesis discovered BIM’s strength 
mainly in 3D digital representation for accurate measurement and visual understanding, managing visually-repre-
sentable data, and allowing a more efficient collaboration, but it also found out some challenges in implementing 
BIM for documentation, including the learning curve, additional expenses, and managing text-based information. 
Arguably, the challenges are time-sensitive, therefore there is a potential for them to be resolved in the near future. 
Based on the result of this evaluation, I have concluded that the value BIM provides for documentation makes its 
utilization worthy of being implemented in the field for a certain type of projects, however, a specific guideline and 
standard are needed.

As a supporting tool for BIM mandates, or BIM projects in general, a protocol is an important guide to utilize the 
software, allowing a standardized output and efficient workflow. This thesis evaluated the inadequacies of existing 
BIM protocols which mainly consist of standards for new building, and argued that specific standards for each preser-
vation phase would be imperative to accomplish a more targeted standardization of BIM in the historic preservation 
field. A new standard titled Historic Documentation BIM (HDBIM) protocol, including the application guideline, was 
proposed, as a first draft of BIM protocol intended specifically for historic documentation. This protocol still requires 
periodic feasibility and applicability evaluations to ensure its qualification. The first pragmatic evaluation was conduct-
ed, resulting in a set of recommendations for future improvements.

Conclusion
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For Researchers

Historic preservation, although this field mainly engages with objects from the past, needs to keep up with technolog-
ical advances, including BIM, requiring continuous research effort to go along with new approaches and tools. My re-
search about BIM for historic documentation is an ongoing process, as BIM is still continuously developing, therefore 
future research is recommended specifically in testing and improving the HDBIM protocol that I have proposed. This 
includes conducting pragmatic evaluation with existing projects with particular characteristics and, later on, applica-
tive evaluation with ongoing historic documentation projects. 

As the protocol produced in this thesis focused only on the documentation phase, additional research regarding 
methods to produce specific BIM standards for other preservation phases, for instance intervention design and heri-
tage education, would be beneficial.

For BIM Developers

The software evaluation part of this thesis has determined a few challenges in the BIM environment that preservation-
ists are facing today, including learning curve, less straightforward and less familiar interface, expense(s), inability to 
sort and organize text-based information, and the lack of applicable tools for preservation practice. 

Historic preservation, unlike typical construction projects, involves a reverse engineering process, requiring a tool 
with higher flexibility and adaptability in response to the very specific condition of the existing building. The type of 
information contained in the model is also distinctive to those of new construction, as historic information deemed 
important to support decision making during the intervention design process. Additionally, in most cases, deterio-
rations such as cracks, salts, and others need to be documented in detail, which is still a challenge to model in 3D, 
especially with the lack of available object family in BIM software for this purpose. 

Recommendation
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There is ongoing research regarding the benefit of refurbishing old buildings instead of new construction. Along with 
the growing BIM mandates, it would result in an increasing number of preservationists utilizing BIM software. Arguably, 
the future improvements in response to the evaluations conducted in this thesis would be highly beneficial for both 
preservation practitioners and BIM developers.

For Preservationists

As one part of the construction industry, it is not impossible that BIM mandates would impact the preservation field 
in near future. Considering the value BIM provides for historic documentation, along with the need of effort to keep 
up with developing technologies, it is imperative to anticipate the tool transition from “traditional” approaches to new 
approaches including BIM. As some of the challenges of BIM for historic documentation include the lack of skill set and 
less familiarity with the tool, an early start of a training would be valuable. 

Additionally, the HDBIM protocol proposed in this thesis aims to support the transition, providing a very specific guide 
for planning and implementing the BIM approach for historic documentation. This also works the other way around, as 
the utilization of HDBIM protocols by preservationists would support the evaluation, where any inputs would inform 
future improvement of this proposed standard.




