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Maximizing Returns 
in Real-Time

M odern design software has 
evolved way past the point 
of simple 2D and 3D render-

ings. The BIM work process, coupled 
with innovative developments in design 
software, enables real-time collaboration 
among all project stakeholders. Designers 
and MEP and structural engineers can 
visualize all aspects of the design process in 
complete 3D renderings and, in doing so, 
can incorporate progressive and innova-
tive sustainable design options seamlessly 
into the plans. By taking advantage of 
the technology available, architects and 
designers can reduce design time, improve 
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Collaborative design software enables  
financial growth, remote staff flexibility,  
and sustainable design opportunities   

Sponsored by Graphisoft  |  By Erika Fredrickson

CONTINUING EDUCATION

   
1 AIA LU/ELECTIVE

Learning Objectives
After reading this article, you should 
be able to:
1. Describe the recent advances 

in technology that promote a 
collaborative design environment by 
using real-time enabled software. 

2. List the financial benefits that design 
firms can enjoy through real-time 
collaboration, including team 
recruitment and retention. 

3. Discuss the positive impact that  
real-time collaborative design 
software has had on the inclusion  
of sustainable design practices.

4. Explain how a real-time design 
environment can provide more 
opportunities to include elements  
that improve the health and  
well-being of occupants.

To receive AIA credit, you are required to 
read the entire article and pass the quiz. 
Visit ce.architecturalrecord.com for the 
complete text and to take the quiz for free.

AIA COURSE #K2207H

communication, and identify and resolve 
potential design conflicts, while fostering a 
supportive remote workforce.

BIM ON THE RISE: THE MAGIC OF 
COLLABORATIVE MODELING
Building information modeling (BIM) is 
an intelligent software modeling process 
supported by a variety of tools and technolo-
gies. It is utilized by architects, engineers, 
and contractors to collaborate on building 
design, construction, and operation, using 
files that can be extracted, shared, and 
networked to support 3D collaboration and 
real-time decision making. 

The Duke Ellington School of the 
Arts in Washington, D.C.
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BIM has provided collaborative solutions 
within architecture firms, opening up pos-
sibilities within the architecture, engineering, 
and construction (AEC) industry. When used 
with intelligent workflow software and a 3D 
model, BIM provides all project planners and 
implementing companies involved in a proj-
ect with information and tools for efficient 
planning, design, construction, and admin-
istration of buildings and infrastructure. 
Architecture firms have been moving rapidly 
toward this trend, and it is quickly becoming 
an industry standard when specifying and 
designing projects. 

BIM is the process and practice of vir-
tual design, construction, and management 
throughout a building’s life cycle. The model-
ing platform is data-rich and allows designers 
and building professionals to generate 3D 
models (and drawings). BIM can include 
information about all aspects of a building, 
from designs, decisions, product specifica-
tions, and building space use to operations 
management. The modeled information 
also can be used for building analyses—for 
example to check building codes, calculate 
costs, or simulate energy use.

Key BIM data include the geometry of 
the project, the physical properties of the 
materials (e.g., construction materials, 
visuals properties), the types of buildings 
or spaces, and cost and time schedules. The 
object-oriented model is tied to a central 
database accessible to all project participants. 
The data can be used to generate high-quality 
3D renderings to present a building concept 
for a bid or to help architects visualize and 
analyze specific design elements, such as 
energy use. 

Software allows users to work with data-
enhanced parametric objects—AKA “smart 
objects.” They can create virtual buildings 
with structural elements such as walls, slabs, 
roofs, doors, windows, and furniture. Some 
software programs come with customizable 
objects complete with texture, background, 
and lighting files. Two-dimensional objects 
can be exported at any time and incorporated 
into the model. Plans, elevations, and sections 
are generated from the virtual building model 
and are updated as the user “rebuilds.” Detail 
drawings come from an enlarged portion of 
the model with 2D detail added in. 

 BIM software can link via application 
programming interface (API) for third-party 
add-on developers. The ability to integrate a 
visual programming language and design ap-
plications allows applications to “talk” with 
each other and provide access to growing 

object and product libraries, and connection 
to new, innovative, and complementary 
software is key to the successful universe of 
BIM. The software can import and export 
DWG, DXF, IFC, and BCF files, among 
others. Through Open BIM, 3D BIM data 
exchange can happen between different 
design disciplines on open-source platforms. 

All these tools help to build better build-
ings faster and more efficiently, while real-
izing the architectural vision. But perhaps 
one of the most important aspects of the 
software and unique real-time 3D modeling 
is how it can transform workflows and, in 
the end, transform the AEC culture, opening 
new possibilities for collaboration that lead 
to inspired projects. By taking advantage 
of the technology available, architects and 
designers can reduce design time, improve 
communication, and identify and resolve 
potential design conflicts, while fostering a 
supportive remote workforce.

BIM enables project-wide decision 
making, and the virtual model easily can be 
handed off from the design team to other 
building professionals, such as contractors 
or the owners. Project information remains 
intact and thus helps each professional 
understand the building specifications 
throughout the building’s life cycle. When 
changes are made, those changes are sent 

to the server, allowing remote access to the 
same project over the internet. Use of BIM 
over the cloud integrates through browser-
based management, LDAP connection, and 
HTTP/HTTPS-based communication. In 
addition, new scalability options are avail-
able, allowing for multi-server layouts to be 
created with option-caching servers. 

The AEC industry has more demands 
on it than ever—with needs ranging from 
pathogen-fighting designs to more flexible 
work, play, and education spaces. With the 
challenges brought on by a pandemic, in 
which the industry has found itself in the 
world of remote collaboration, there have 
come exciting prospects for innovation and 
a reimagining of how buildings are made.

SAVING TIME AND  
IMPROVING COMMUNICATION
Real-time collaboration and fast, easy file 
sharing solves a multitude of problems for 
industry stakeholders. Early collaboration 
in the BIM process leads to fewer pre-permit 
design conflicts. The ability to design, 
specify, and resolve project details in single 
meetings reduces prolonged back-and-forth 
situations, reducing the chances of miscom-
munication. It helps move projects forward 
on an efficient timeline that stays within 
budget. In addition, fast file sharing can 

BIM is the process and practice of virtual design, construction, and management throughout a 
building’s life cycle and can include information about all aspects of a building—from designs, 
decisions, product specifications, and building space use to operations management. 

Photo courtesy of iStock
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be accomplished even on slower internet 
speeds, which supports global collaboration 
and remote workspaces, and expands the 
possibilities for a variety of collaborator 
locations. This type of real-time, inclusive 
collaboration offers financial gains to firms, 
including team recruitment and retention.

One of the newest BIM tools being de-
veloped is a virtual reality (VR) component 
to the 3D model. Beyond creating beautiful, 
detailed renderings, the technology now 
exists to enable designers and clients to walk 
through these virtual spaces. Some BIM 
software can export a 3D file onto an iOS or 

Android smartphone and allow a designer or 
client to use a VR platform, such as Google 
Cardboard, to have an immersive experience 
of the building design. 

Exploring residential and commercial 
buildings through VR with a smartphone 
and a viewer offers the design community an 
avenue for engaging clients and communi-
cating design intent in a high-tech, low-cost 
way. The BIM files can be exported in under 
15 minutes and will provide images at the 
resolution level supported by the smartphone 
technology used. Some BIM software can 
provide the files in a number of file formats, 
enabling designers to save their projects out 
to third-party applications.

Case Study: Fuse Architecture
Fuse Architecture, founded in 2000, is a 
full-service design and construction firm 
based in Santa Cruz, California. It has a 
staff of about 24 and is composed of three 
divisions: construction, interior design, and 
architecture. Like so many other architecture 
firms, Fuse began working in computer-
aided design (CAD) software. Designers 
drew their initial projects by hand in 2D and 
then created computerized versions in 3D. As 
technology for architecture developed, the 
company began to feel the weight of technol-
ogy overload. They were using many differ-
ent programs that could not integrate with 
one another. They had multiple subscriptions 
with multiple logins, which took time to 
navigate, cluttered the server, and created a 
disconnected feeling within projects. 

A few years ago, a Fuse employee started 
experimenting with a BIM platform to save 
time. This experimentation piqued the 
interest of the company owners, and it sent 
the firm down a new path that would change 
their entire approach. For the first time ever, 
Fuse started working in 3D from the start 
of a project, even in the concept and study 
phases. Teams from all departments were 
able to contribute ideas to this shared model, 
shaping it and expanding it collaboratively 
without the limiting issues of having to 
switch to different software for visualiza-
tion, presentation, and documentation. In 
addition, these steps in the process were 
nonlinear and fluid: A concept in one phase 
was not necessarily set in stone as it might 
have been in the 2D-to-CAD process. In 
other words, designers could go back to early 
ideas and make changes without disrupting 
the f low or “starting over.” This kind of 
workflow encouraged the consideration of 
more ideas (and more creative ideas) from all 
stakeholders. At the same time, it stream-
lined the process, which allowed everything 
to move faster and more efficiently. 

The fact that visualization, presentation, 
and documentation can exist on one plat-
form, and even within one model, allows for 
better communication between departments. 
This was also the case when the firm was 
working with contractors outside the office. 
According to one Fuse project manager, 
many of the firm’s residential contractors 
who were not in-house were used to seeing 
designs in 2D. When they were able to see the 
BIM designs, they could more easily provide 
immediate feedback. In some instances, 
that meant pointing out a potential problem 
or identifying efficiencies, and in other 
instances it meant they could offer creative 
ideas that inspired the designers toward bet-
ter designs. This engagement in the creative 
collaborative process from the contractors 
was new and refreshing, Fuse reported. 
“They feel like—which is very rare—that 
they are part of the design phase,” said Fuse 
partner and co-founder Dan Townsend.

Clients comprised another important 
stakeholder with whom Fuse was able to 
engage through BIM software. Using simpli-
fied VR compatibility and turning their 3D 
models into rich, detailed experiences, Fuse 
could immerse clients early and often into 
the project. The client was able to respond to 
the project—both in emotional and rational 
ways—and the firm could incorporate 
that feedback into its process. Having that 
dynamic with the client throughout the 

Photo courtesy of iStock

One of the newest BIM tools being developed is a virtual reality (VR) component to the 3D 
model, which enables designers and clients to walk through these virtual spaces and have 
an immersive experience of the building design. 

Fuse is a full-service design and construction 
firm based in Santa Cruz, Calif., that trans-
formed its workflow using BIM software, 
allowing for more collaboration and visual-
ization on projects such as this residence in 
Pajaro Dunes, Calif.

Photo courtesy of FUSE
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different places across the U.S.
The way BIM could update the structural 

model for designers and clients without 
document exchange was their biggest attrac-
tion to working with the tool. The engage-
ment was a plus, and reviewing conflicts took 
less time, which kept projects on schedule 
and reduced costly mistakes and do-overs 
because everyone was on the same page—
literally—from the beginning, addressing 
problems before permits were issued.

K&A notes that having everyone 
working in one model and streamlining the 
process still required—and encouraged—
conversation. In other words, BIM helped 
with efficiency, but it did not automate 
the process; human engagement kept the 
project feeling alive and vibrant, but the 
communication system was easier and 
better. One element that helped nurture 
that engagement: the server chat function 
in some BIM programs, which can help 
keep communication f luid and remind 
everyone that they are part of a team. K&A 
found they could make some rules to help 
keep the team happy in this collaborative 
setting, one of which was: If you create 
something, you can edit it. If not, ask first.

Having each discipline in the same model, 
with everyone designing and modeling 
their respective building elements to size in 

project, Fuse said, made the process more 
exciting and fulfilling. 

This holistic approach through BIM 
creates a holistic environment in the firm. A 
full-service firm like Fuse requires a creative 
dynamic where the departments can work in 
an integrated fashion. Rather than forcing a 
workplace to conform to its parameters, BIM 
can meet the needs of stakeholders where 
they f lourish most. For instance, many de-
signers are artists with drawing backgrounds 
who thrive with a pencil in hand. Rather 
than treating pencil and paper as tools of 
antiquity and trying to eliminate them, 
BIM provides opportunities for designers to 
sketch and draw ideas even as the 3D design 
is in full effect—and seamlessly integrating 
the 2D renditions into the model. 

In one project, Fuse was able to do a feasi-
bility study within the BIM program to help 
in a request for a zoning law variance. Before a 
single wall was designed, the firm conducted 
a sun study using a model of a proposed 
building and how it would interact with the 
sun throughout the year. They were able to 
show that the building would not shadow 
neighboring buildings or restrict access to 
the sun. They were able to produce the study 
for the neighbors—yet another stakeholder 
benefiting from early 3D modeling—who 
got to have input and feel part of the project. 
The support from neighbors helped in getting 
permission from zoning commissioners to 
approve the project, which might not have 
happened if everyone did not have access to 
the context and tools supplied by BIM.

Within 18 months of their switch to a 
BIM platform, architects at Fuse reported 
seeing major productivity gains and more 
creativity and cohesion. Teams are more 
eager and invested in their projects than 
ever before because they have tools that are 
efficient and flexible and which open what 
seem like endless possibilities for design and 
collaboration. 

Case Study: Brook Street Lofts—A 
One-Team, One-Model Approach
Brook Street Lofts is a new construction, 
245,000-square-foot, transit-oriented devel-
opment in New Jersey. The six-story, mid-rise 
building consists of four f loors of residential 
housing above two floors of noncombustible 
garage parking for building occupants as well 
as walk-up residential units on the first two 
floors along Brook Street. Brook Street Lofts 
contains a total of 146 residential units of 
mixed-income-family rental housing. 

Unique to this project was the design 

team. Kitchen & Associates, based in 
Collingswood, New Jersey, worked with out-
of-house consultants, collaborating with the 
Riverstone Structural Concepts team from 
Boise, Idaho, and the Holstein White MEP 
team from Feasterville, Pennsylvania.

The design team can take one project 
file from conceptual schematic sketches 
through construction documents. It uses a 
multitude of features and plug-ins that en-
able designers to create realistic renderings, 
video, and VR walk-throughs from one file. 
Users can communicate internally on the 
project within the database.

Like Fuse Architects, Kitchen & 
Associates transferred to a BIM platform 
when their firm and size of projects started 
growing. They needed something to produce 
design and documentation in a way that 
achieved profitability, coordination, and 
quality and met timelines. 

In-house, K&A had a robust custom 
template, custom object library, and 
standards manual, but working with outside 
teams meant being able to import, export, 
and integrate. Though K&A has in-house 
MEP engineering, they had such a high 
volume of work that they needed to work 
with outside teams in addition to in-house. 
Working within the BIM software allowed 
for real-time collaboration for teams in three 

Photo courtesy of Kitchen & Associates

Brook Street Lofts is a transit-oriented development in New Jersey that was designed by 
Kitchen & Associates, who used BIM to work in collaboration with out-of-house consultants, 
from Boise, Idaho, to Feasterville, Pa.
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3D, helps the entire design team work more 
efficiently and more accurately. It cuts out 
the “dead time” of creating and sending PDFs 
and the back-and-forth review that emailing 
documents involves. Identifying coordination 
conflicts during the design phase results in 
fewer coordination issues in the field and a 
smoother construction process.

These small time-savers add up, K&A 
notes. They can cut out lots of time and 
reduce the budget, and the focus can be 
turned on the creative 3D collaboration—the 
heart of the project. For K&A, being able to 
have an architect and structural engineer in 
one file—and to have them both looking at 

the exact same view—cuts down coordina-
tion efforts that can sometimes spread out 
over weeks.

The accuracy aspect is also highly 
important. Architects and engineers working 
in the same 3D space clarifies design intent. 
Architects can see ductwork and plumbing, 
which can situate them in the design better 
to visualize how all the pieces of their design 
work together. It can provide another layer of 
education for all stakeholders, who are able 
to absorb the way another team works and 
the elements and parameters they deal with. 
It offers a well-rounded education through 
the experience of working in a holistic 3D 

model. That can help improve all aspects 
of building and improve the way each team 
might approach certain problems then and 
in the future.

UNCOVERING OPPORTUNITIES 
FOR SUSTAINABILITY
Architects are increasingly interested in 
reducing the environmental impact of 
the buildings they design—and for good 
reason. Buildings account for nearly 
40% of C0

2
 emissions. C0

2
 emissions are 

directly responsible for climate change, 
which we now know will continue to have 
far-reaching negative impacts if no action is 
taken. To mitigate climate change, the latest 
Intergovernmental Panel on Climate Change 
(IPCC) report states that global warming 
needs to be limited to 2.7°F (1.5°C). That 
goal, the report says, requires a “rapid and 
far-reaching” transition in land, energy, 
industry, buildings, transport, and cities. The 
climate change message can often feel dire, 
but, in fact, it is one of great opportunity: 
With the right tools and approach, the built 
environment can go from being a major 
contributor to climate change to becoming a 
leader in innovative solutions.

Of the annual emissions from buildings, 
28% are due to building operations, while 
emissions from building materials and con-
struction (referred to as embodied carbon) 
are responsible for an additional 11%. Unlike 
operational carbon emissions, which can 
be reduced over time with building energy 
upgrades and the use of renewable energy, 
embodied carbon emissions are locked into 
place as soon as a building is built. For this 
reason, predicting emissions and reducing 
carbon impacts from the beginning of a 
building project is essential. Architect 2030, a 
nonpartisan, nonprofit organization working 
to rapidly transform the built environment 
from emitter to climate solver, states on its 
website that getting a handle on embodied 
carbon now will help the U.S. hit the net-zero 
emissions goals of the Paris Climate Accord 
by 2050 and aid in moving the world toward 
a better climate future. 

In conjunction with climate change, new 
construction is on the rise, which means as-
sessment tools for embodied carbon are more 
important than ever. Achieving net-zero 
embodied emissions will require adopting 
three principles: reuse, reduce, and sequester. 
Reusing includes renovating existing build-
ings, using recycled materials, and designing 
for deconstruction. Reducing includes 
material optimization and specification of 

Photos courtesy of Strada

The Innovation Research Tower, a 10-story building located in the “innovation district” of 
Oakland, Pa., that was able to use a variety of BIM tools to experiment with curtain walls 
and develop a multitude of prototypes that would have otherwise taken too long to create 
and test. 

The Innovation Research Tower was able to obtain LEED Gold certification because of devel-
opment through BIM, despite the fact that the laboratories in the building have high air and 
energy demands. 
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low- to zero-carbon materials, and sequester-
ing means looking for opportunities to use 
carbon sequestering materials.

Working with MEP/structural engineers 
in real-time allows designers to uncover 
opportunities for reducing material use and 
waste during construction. Early col-
laboration and design fluidity helps provide 
opportunities to discover more sustainable 
construction approaches and materi-
als, as well as pinpoint and incorporate 
energy-saving building technologies into 
the process, including core plumbing and 
increased insulation/air tightness, on-site 
power generation, and water reduction 
opportunities.

Case Study: Strada
The Innovation Research Tower is a 10-story 
building located in the “innovation district” 
of Oakland, Pennsylvania. It houses research 
and development companies that partner 
with nearby universities, including the 
University of Pittsburgh and the University 
of Pittsburgh Medical Center. 

The design concept was created by Strada, 
a cross-disciplinary firm that focuses on 
collaboration between architects, inte-
rior designers, urban designers, landscape 
architects, and graphic designers. For this 
project, Strada worked with a local nonprofit, 
the Oakland Planning and Development 
Corporation, and developer Walnut Capital 
to develop a plan for a retail space for busi-
nesses that would not otherwise be able to 
afford rent in the area.

The building required zoning board 
adjustments for variance approval of height 
and area. The firm created a model through 
BIM software and utilized plug-ins that al-
lowed them to virtually drop the model into 
the site to show what it would look like in the 
district once it was finished. They also used 
BIM-compatible, real-time visualization to 
make presentations to the developers and 
potential tenants. They were able to create 
multiple iterations of the building during the 
design phase to show the possibilities, using 
accurate construction components, which 
would lay the groundwork for the next phase 
of construction documents.

One of the most important aspects of us-
ing BIM for the Innovation Research Tower 
was the ability to design built-in building 
efficiencies from the beginning. Through a 
variety of tools, the designers were able to 
experiment with curtain walls and develop 
a multitude of prototypes that would have 
otherwise taken too long to create and test. 

The tower is LEED Gold certified, despite 
the fact that the laboratories in the building 
have high air and energy demands. However, 
the general core of the building—created 
through BIM modeling—meets LEED Gold 
standards, with solar panels installed on the 
roof to power the base core lobby lighting 
and general services of the building.

Case Study: Mjøstårnet
The tallest timber building in the world sits 
on the bank of Norway’s Lake Mjøsa in the 
town of Brumunddal, just 140 km from Oslo. 
It’s a majestic and artistic design, created by 
Volle Arkitekte, an architecture firm based 
in Trondheim. The 18-floor, nearly 295-foot-
high, mixed-use building is composed of a 
hotel, office spaces, and apartments, plus 
public viewing terrace, public swimming 
pool, and restaurant. It required an unparal-
leled level of skill to build an all-wood 
building on this scale with such efficiency 
and achieve the goal of becoming a model for 
sustainability—and it could not have been 
done without BIM.

Volle Arkitekte, a 24-employee firm, chal-
lenged themselves with this project to prove 
it could be done and to provide leadership 
in the “green shift” many architects know 
needs to take place within the industry. The 
high-profile project constitutes the first time 
in modern history of a project on this scale 
in which the materials and expertise were 
sourced locally and sustainably. 

Brumunddal is famous for its forestry 

Photo courtesy of Volle Arkitekte

and wood processing. Using wood from 
and processing in the area meant cutting 
down and transporting wood, supporting 
the local economy, while also providing 
a demonstration for how projects could 
source locally. Sustainable management is 
imperative to this kind of model project. 
The firm wanted to support sustainable 
practices, and wanted to do it in Norway, 
where foresters are required to facilitate new 
growth when forests are harvested. 

Spruce was grown and harvested, cut 
into boards at the local mill, and made into 
glulam products nearby. Elements for the 
building were created at a manufacturer 
located just across the street from the site. 

BIM played an important role in 
maintaining the sustainable integrity of 
the project. With so much care taken at the 
beginning to facilitate sustainable practices, 
the design and construction process needed 
be time efficient, reduce material waste, and 
result in a building that would stand the 
test of time. Keeping track of the dimension 
and placement during the design phase 
was essential to the workflow. BIM models 
were able to show how to place the diagonal 
trusses in conjunction with windows in a 
way that they did not steal daylight.

Once Volle Arkitekte completed the 
design, the local construction company they 
worked with was able to import the IFC 
model into their software and used that to 
prepare the beams, trusses, and columns 
into production units. These were coded 

The tallest timber building in the world, situated on the bank of Norway’s Lake Mjøsa, 
required unparalleled skill and BIM software to build on this scale with such efficiency and 
achieve the goal of becoming a model for sustainability.
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and bundled together and shipped to the 
site without any trial assembly. Given the 
complexity of joinery and uniqueness of 
each piece and the precision required to put 
them together, this might have seemed like 
a risky move. But the BIM model integrated 
the design with construction documents 
and precise manufacturing so well that only 
one of several hundred glulam elements had 
to be re-machined. Having all the details in 
order from beginning to end, in a single BIM 
model that could be molded and scrutinized 
from the beginning, allowed for savings in 
transportation and fabrication costs and 
resulted in very little materials waste because 
there were very few errors.

Another sustainability aspect was the 
use of acid-proof steel for each f loor’s visible 
f lashing. The material prevented rust drip-
pings that could have affected the cladding 
and deteriorated it over time. The designers 
and engineers also specified vertical board 
panels with extra vertical tracks that would 
help control any dripping from surfaces 
due to weather. The BIM model was able to 
show exactly how the building would handle 
weather and aging impacts, and the design-
ers were able to create solutions from the 
beginning that would impact the longevity 
of the building—providing it another level 
of sustainability.

There were also important safety factors 
built into the 3D model: The overall terrain 
level was raised to withstand a 200-year 
f lood, making sure that residents and users 
of the tower had a secure escape route in 
case of a f lood.

Assembly of the Mjøstårnet was done 
by crane, with four to five f loors lifted at 
a time. It took just one year to erect the 
complex building simply because so much 
efficient work was done in the BIM design 
process, which created efficiencies down the 
line and resulted in a timeline that benefited 
the project, cutting costs and energy needs.

It’s important to note that the design itself 
reflects sustainable values. From the public 
viewing decks on the 18th and 19th floors, 
a person can look out and see the forests 
of spruce trees from which the building is 
made and the mills where it was processed. 
The wooden beams of the building are not 
just functional, they are part of the design, 
as are the glulam trusses that stretch from 
ground floor to top and are visible through 
the windows. All these elements are aesthetic 
and meant to create a “readable facade” with a 
purpose. They serve as a representation of sus-
tainability and a connection to nature—and 

CASE STUDY: CENTER FOR HOPE

   
Project Name: Center of Hope
Firm Name: Trilogy Architecture, Riverstone Structural Concepts
Project Type: Healthcare, Multiresidential
Project Cost: $16 million
Completed: 2022

The Center of Hope is located in Redding, California, and provides healthcare services along 
with separate housing for homeless students attending a nearby community college. Its 
services include urgent care, medical, dental, and behavioral health, but probably its most 
unique feature is its focus on “hotspotting,” a term that characterizes multidisciplinary, 
coordinated care. By offering services that attend to the non-medical needs that affect all-
around health, the Center of Hope fills in a gap for residents that may be most vulnerable.

The design for the center was created through BIM software by Trilogy Architecture 
and Riverstone Structural Concepts and completed in 2022. The architects and client 
worked together to evaluate an appropriate site and design a building that reflects the 
multidisciplinary function of the space. It needed to be integrated, useful, and effective in 
delivering healthcare, and it also needed to include the IEQ aspects that support health, 
safety, and well-being.

The building design utilized a challenging geometry inspired by the Fibonacci sequence 
in which the proportion, size, and placement of one element compared to another creates a 
sense of attractive harmony. The design called for an open center courtyard and wrapping 
the lobby in an aluminum clad timber curtain wall system to make that radius come alive. The 
building is rectilinear, but the added curves created challenging models that could be solved 
best in a BIM 3D model. The firm also integrated a sun study tool and were able to optimize 
the design for shading issues. Wood, lighting, and other aesthetic elements were part of the 
design—apt for a building that relies on supporting the health, safety, and wellness of its 
occupants. 

Todd McEfee, the principal architect, said he was able to work on the project by himself 
with the aid of team members stepping in briefly—but he wouldn’t have been able to do 
it without BIM software. There were plenty of challenges. Multiple meetings between 
architects, structural engineers, and mechanical engineers were needed to address a height 
challenge. As the mechanical system was being modeled in a different 3D software program 
and imported into Trilogy’s 3D model, it revealed that the shallow first floor ceiling space 
was “stuffed to the gills.” These kinds of checks and balances between the architect and 
structural and MEP teams provided preemptive management that saved the project in its 
actual building process.

They were able to model bearing seats on joists to the exact dimension. Changes 
were made when conflicts were found in the modeling, and problems were caught in 
the beginning. The proof of success was in the change orders. McEfee says that on this 
$16-million project, change orders were held to about 0.6% for architectural and another 
0.6% for all other consultants combined.
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a statement that is meant to encourage other 
designers to build in sustainable ways. 

IMPROVING COMFORT AND 
AESTHETICS THROUGH  
CREATIVE COLLABORATION
Indoor environmental quality (IEQ) refers to 
the quality of a building's interior environ-
ment in relation to the health and well-being 
of those who occupy it. Components of IEQ 
include indoor air quality (IAQ), lighting 
and daylighting, aesthetics, and acoustics, 
all of which are important elements for 
architects to consider. When IEQ is poor, 
occupants suffer long-term and short-term 
physical and mental effects. According to 
the U.S. Environmental Protection Agency 
(EPA), Americans spend, on average, about 
90% of their time indoors. For this reason, 
IEQ design becomes even more crucial.

Furthermore, the people most susceptible 
to adverse effects of poorly designed spaces—
the very young, older adults, and people with 
medical conditions—tend to spend even 
more time indoors.

Poor IEQ can affect communication, 
concentration, and sleep, leading to stress 
responses such as high blood pressure. New 
research has shown that aesthetics, daylight-
ing, and other IEQ components are particu-
larly important for healthcare, education, 
and office designs—in other words, where 
people heal, learn, and work. 

IEQ has become a gold standard for 
design. As people head back to the work-
place, and schools and medical centers adjust 
to new standards for the health, safety, and 
well-being of their occupants, architects 
must stay on the cutting edge for specifying 
materials to achieve those designs.

Real-time collaborative design meetings 
allow for a more creative workflow and the 
opportunity to include innovative design 

elements that support IEQ. With 3D visualiza-
tion, designers, architects, and MEP/struc-
tural engineers can identify opportunities 
for natural lighting and ventilation, biophilic 
design, and other elements that meet IEQ 
goals. Using visualization, they can see how 
these design choices will impact the experi-
ence of occupants before construction begins. 

CONCLUSION
Recent advances in technology have opened 
doors for innovative collaboration in the world 
of architecture, engineering and construction. 
BIM software is one way all stakeholders can 
take part in real time to discover better designs 
that attain historic preservation, sustainability 
and aesthetic goals in seamless, cost-effective 

ways. In this course we learned that not only 
does BIM provide great opportunities for 
demonstrating best-practice designs, it also 
transforms architectural, engineering and 
construction firms and companies in profound 
ways, as those in the AEC field discover that 
they are able to envision and execute great proj-
ects within a dynamic and creative workplace.

Erika Fredrickson is an independent writer and edi-
tor focusing on technology, the environment, and his-
tory. She is a frequent contributor for continuing edu-
cation courses and publications through Confluence 
Communications. http://www.confluencec.com

GRAPHISOFT® ignited the BIM revolution in 1984 with ARCHICAD®, the industry's first BIM software for architects. GRAPHI-
SOFT continues to lead the industry with innovative solutions such as its revolutionary BIMcloud®, the world’s first real-time 
BIM collaboration environment; EcoDesigner™, the world’s first fully BIM-integrated “GREEN” design solution; and BIMx®, 
the world’s leading mobile app for BIM visualization. GRAPHISOFT is part of the Nemetschek Group. www.graphisoft.com

The town of Brumunddal, Norway, where Mjøstårnet was built, is famous for forestry and 
wood products, which allowed for a BIM model involving sustainable practices that support 
the local economy and provide green building leadership. 

Photo courtesy of Volle Arkitekte
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N PUTTING IT ALL TOGETHER: LESSONS 
FROM THE DUKE ELLINGTON SCHOOL  
OF THE ARTS PROJECT

   
Project Name: The Duke Ellington School of the Arts
Project Location: Washington, D.C.
Firm Name: cox graae + spack architects
Project Type: 600-student facility
Project Area: 265,000 square feet of new and renovated space
Completion Date: 2017

The Duke Ellington School of the Arts (DESA) in Washington, D.C., 
is one of the world’s foremost public schools, created to offer gifted 
children of all races and backgrounds equal access to a superior 
education in the arts. The D.C. school was founded in 1974, but 
the building itself was built in the 1890s and underwent several 
renovations and repairs over the years. In 2011, to bring the building 
into the 21st century but still preserve its historical character, DESA 
held an international design competition.

A D.C. firm called cox graae + spack architects (CG + S) was 
awarded the project after they submitted an inspiring design created 
through BIM technologies. The design captured many of the values 
the school was looking for: an innovative blend of functionality, 
aesthetics, and historic preservation. The story of DESA is an example 
of how all the best parts of a BIM project worked together to create 
an example of human-centered architecture that meets the highest 
terms of aesthetics and sustainability. It is, just as importantly, a near-
perfect illustration of the strength of BIM workflows and the way the 
BIM process transforms not only a building and the occupants with 
it but also the designers, engineers, and contractors working on the 
project.

HISTORIC PRESERVATION
When coming up with the concept, the design firm had to think 
about balancing historic and modern. There were historic constraints 
from the beginning—and they were significant. The front part of the 

One of the reasons the Duke Ellington School of the Arts was suc-
cessful was the AEC team’s decision to embrace fluid collabora-
tion via BIM, using every advantage the software offers to bring 
all disciplines together at the early design phase.

building, with its stately columns, had been historically documented 
and marked for preservation. Attached to the historic front would 
be a modern theater. In the back, two stories of historical building 
would be added onto. In other words, there were several points 
where old sections of the building needed to meet new sections, 
and the process would require sleeving steel through walls, getting 
the envelope to work, and making the seams between buildings 
watertight.

The firm first created a point cloud of the historic building in its 
existing form. That design was fed into BIM software where it was 
turned into a 3D model and used as a starting point for the project. 
Working with the historic preservation office, they were able to 
show how a new theater and additional floors could be constructed 
without destroying the important historic aspects of the building. 
Being able to show from the beginning how the construction and 
aesthetic design still supported the documented historic elements 
of the building helped get the preservation office on board. Because 
the BIM model was readable, the historic preservation office could 
approve the design with confidence in a timely manner.

The result: Passing through the historically preserved front, visitors 
discover a geometrically stunning 800-seat performance theater as 
the beating heart of the building. This is gracefully surrounded by 
original brick walls, columns, and balconies, with a full-span skylight 
roof casting directed light throughout.

SUSTAINABLE DESIGN
Duke Ellington’s legacy included aspiring to excellence—in the 
way he played music, in the way he refused to play to segregated 
audiences, and in how he saw musicians as not just entertainers but 
global leaders. CG + S wanted to embody that idea of the responsible 
artist by being responsible designers. From mechanical and lighting 
studies to technology exploration and integration, the firm used a 
variety of BIM tools to test hundreds of ideas within its detailed BIM 
model.

By doing so, CG + S and its client were able to incorporate a 
wealth of environmental features that work to inform and inspire 
students daily and provide learning opportunities about sustainability. 
Many of these sustainability features resulted in Ellington being 
awarded LEED Gold status. But a lot of the features were created 
without reward, including gray water systems and more natural light, 
showing other schools and designers what’s possible when you go 
beyond the expected—even on a limited budget.

COLLABORATION
Central to Ellington’s success was the AEC team’s decision to 
embrace fluid collaboration via BIM. Faced with a project that was not 
only fiercely complex to build but also had a tight deadline that could 
not slip, CG + S used every advantage the software offers to bring all 
disciplines together at the early design phase.

As a prototypical and complex project, it needed collaboration. 
Instead of pushing documents down the line and waiting for feedback 
every step of the way, everyone was in the virtual room creating 
together. A major part of the building design involved building a 
steel model for the theater. In BIM, the designing, engineering, 
and fabrication happened almost simultaneously. Designers and 
engineers could exchange files back and forth in a readable format. 

Photos courtesy of CG + S
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The files could be put in the model and checked to see if they 
worked. All partners were invited to contribute inside of the model, 
or remotely via IFC, with the structural engineer building the theater’s 
complex steel structure. All fabricators and detailers directly input 
ideas that led to far greater efficiency on-site. 

VISUALIZING DESIGN
Creating the design wasn’t the first step in the BIM process for DESA. 
Designers were able to model a variety of concepts through the 
3D model and take clients on a journey. They could provide super 
sophisticated but simple visualizations that gave the client a sense of 
what the design could be and feel like. 

Visualizing design continued throughout the entire project and 
was key in breaking down the usual silos created by specialty jobs. 
Communication of the vision was conveyed to the hundreds of 

mechanics working on the building as well as drywallers and other 
installers. The 3D models provided them with a legibility—aesthetic, 
mood, layout, and general context—that is often lost in translation 
with traditional documentation. Every person on the project could see 
and anticipate how their part of the project fit with everyone else’s in 
a holistic view. And because contractors were in on the modeling from 
the beginning, they were able to contribute to the conversation and 
be on board with decisions.

On a practical level, the theater structure alone was so complex 
that without 3D visuals as a reference, teams would struggle to 
understand how all of the pieces fit together and how to coordinate 
their schedules for peak efficiency. Over the course of the project, 
visualization tools rapidly generated 3D briefings, studies, and 
interactive BIM tours accessible from any device. This prepared the 
project to embrace 3D documentation capabilities, which became 
essential not only to provide detailed, accurate guidance to each 
partner but also to ensure perfect alignment throughout construction.

TRANSFORMATION
The experience of successfully working on such a major endeavor in a 
collaborative way transformed CG + S. The approximately 33-person 
firm accomplished a project that might have been handed to a firm 
many times its size. In this way, the firm was able to maintain its culture 
and intimate client focus but still be powerful enough to achieve the 
complex project within the allotted time and budget.

Taking out inefficiencies, such as duplication in documentation, 
and creating a synergy around one model helped energize the firm. 
In collaboration, they were able to gain invaluable knowledge about 
a whole-building system and the challenges other stakeholders 
face during projects. And they got to experience the best kind of 
challenge—one in which they were set up for success through a set of 
tools that allowed them to stretch their creative muscles in ways they 
never imagined. Many of the firm’s designers have been inspired to 
step it up for future projects, fueled by the spirit of collaboration.

A central part of the DESA building design involved constructing 
a steel model for the theater, which was accomplished—nearly 
simultaneously—by designing, engineering, and fabricating it 
through BIM.
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What is open standard and how does it contribute to 
collaboration?

Probably one of the greatest examples of an open standard 
is the internet. The internet is based on open, nonproprietary 
standards that allow multiple devices, services, and applications 
to work together across a wide, dispersed network of networks. 
Its rapid development and innovation were made possible by the 
fact that it could be accessed and engaged with by anyone.

Open standards for architecture are owned by a standards 
development organization but are openly available with no 
licensing fee and no requirements for how the software is used. 
With accessible information, users get a chance to develop a 
deep knowledge of the software and can sometimes impact the 
way that software is developed in the future. It’s a democratic 
approach that’s also logistically necessary for the AEC industry. 
One reason is that there are so many stakeholders in a building 
project that need to be part of the process. A proprietary barrier 
would slow down or halt the project, and a system where data 
could not be freely exchanged during the building process would 
collapse into miscommunication and technological dissonance. 

The seamless workflow of collaboration and the transparency 
of working on a shared model builds trust among team members 
and eliminates model duplication and other redundant work 
between architects and structural engineers. OpenBIM extends 
the benefits of BIM by improving the accessibility, usability, 
management, and sustainability of digital data in the AEC 
industry. And that can lead the whole industry in building and 

operating better buildings thanks to seamless collaboration, 
transparency, quality assurance, and accessible data. 

Who determines openBIM standards? The international homes of 
openBIM is buildingSMART International, a worldwide organization 
driving the transformation of the built asset industry through creation 
and adoption of open, international standards. The organization 
develops and maintains industry standards such as IFC, bSDD, and 
BCF. IFC is standardized by the International Standards Organization 
(ISO). These rules establishing a common standard allows the AECO 
community to benefit from a common language to export and 
import data. The goal for openBIM standards is to offer end-users a 
better way of collaborating and exchanging data. 

How does software certification work? In 2019, 
buildingSMART took the first steps in IFC4 software certification. 
The software certification program spreads the spectrum of 
stakeholders in the industry and provides open and neutral 
approval for software applications. Certification enables clients 
to specify the delivery of services and data without worrying 
about format, compatibility, or versioning of platforms used by 
the service providers or the client internally.

IFC4 Certification has been split into two more specific view 
definitions to better support the purpose of IFC data exchange. 
Design Transfer View aims to support the transfer of model data 
to be used for further design, analysis, estimating and facility 
management tasks. This can be understood as a CV2.0 with some 
extended range. Reference View aims to support the coordination 
of the planning disciplines; architecture, structural analysis and 
building services, especially to support clash detection and 
resolution of issues resulting from geometry.
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ON-SITE BIM COLLABORATION

   
The design and construction world now has the potential to integrate 
with flexible work environments. New technology bridges the gap 
between design studio and construction site. This kind of mobility 
requires innovative apps and device integration, so that on-site work 
can be done effectively. 

BIM is built upon a database that contains an enormous amount of 
information about a project. The value of BIM, however, is not that the 
database exists, but that the data can be easily and readily accessed 
by all the members of the AEC team. Ensuring the members of the 
multidisciplinary AEC team, which is often composed of an MEP 
engineer, environmental engineer, civil engineer, architect, structural 
engineer, interior architect, landscape architect, surveyor, general 
contractor, and subcontractors, is especially challenging, because 
many of the stakeholders are not proficient in BIM or do not have a 
computer, relying, instead, upon a mobile device. 

It is now possible to load the hyper-model of a BIM project and 
the associated documentation onto a mobile device and take it to the 
jobsite, to the client meeting, anywhere. Now, if an architect is at a 

construction site discussing an issue with the construction manager, 
the architect can access the model on his or her mobile phone and 
even send it directly to the construction manager’s tablet. With BIM 
being mobile, architects and the rest of the team can share and 
collaborate on projects using the full range of hardware, tablets, and 
smartphones they possess. 

As an example, Strada, the firm that designed the Innovation 
Research Center in Oakland, Pennsylvania, utilized a BIM app that 
made it possible for contractors to jump to drawings while viewing the 
model on-site. The contractors were able to send comments back to 
the live design team and keep in close communication as the project 
moved forward.

CASE STUDY: RESIN ARCHITECTURE
In another example a BIM model loaded on a smartphone helped 
one company communicate better with a subcontractor.  Resin 
Architecture worked with an HVAC contractor on an Idaho Falls 
Pediatrics project, relying on the tool to help make sure the HVAC, 
plumbing lines, electrical, and other significant building systems were 
accurately modeled. 

That “ah-ha” moment led Resin to seek tight integration with their 
local mechanical engineers in addition to structural. The task for the 
team was to convey benefits, so they really examined how many times 
they needed to reengineer a certain transition, or a fitting, or reroute 
ducting because of a conflict with the beam, or a column, or it doesn’t 
match with the intent of the architectural design for a framed ceiling 
soffit or a transition in the ceilings. 

The worked with Elemental MEP, who was willing to learn the 
capabilities of the software, which allows the structural engineer to 
work within the same design program as the architects and not have 
to work with external software. In terms of efficiency and profitability 
standpoints regarding bringing in a structural or mechanical engineer 
earlier into the design—the team has been able to resolve issues 
before they became real issues on the job site. And the MEP teams 
no longer need to depend on a conference all to answer questions, 
and their valuable input and reliable feedback only enhanced the 
design process.

Resin Architecture has been successful using BIM software to in-
tegrate structural and mechanical engineer contractors into their 
architectural design model, and in doing so, avoiding issues down 
the road and on the jobsite. 


