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resiliency and survivability of buildings. 
Only adding to the complications is the 
uncertainty of funding, programming, 
timing and contract vehicles. 

TAKING THE LEAD
Policy-makers and designers have tried, 

in the face of all of these requirements, to 
capture the imagination of owners and 
promote the pursuit of high-performance 
buildings. Entire organizations, adminis-
tration policies and industry technologies 
have been formed in the pursuit of high-
performance buildings—sometimes add-
ing confusion as much as bringing clarity. 

The American Society of Heating, Re-
frigerating, and Air-Conditioning Engi-
neers (ASHRAE) has been one of the ma-
jor leaders developing standards for their 
part of the industry, such as ASHRAE 
90.1, Energy Standards for Buildings, as 
well as being key references for perfor-
mance for the building industry in gen-
eral. The U. S. Green Building Council’s 
Leadership in Energy & Environmental 
Design (LEED) certification has been by 
far the industry leader in sustainable rat-
ings, providing owners a benchmark for 
performance. The Infrastructure Security 
Partnership, a nonprofit collaboration set 
up shortly after the 9/11 attacks, has facili-
tated the dialogue on domestic infrastruc-
ture security, establishing the trademarks 
for critical infrastructure protection. 

Yet, questions about the level of perfor-
mance and cost continue to vex the owner 
and industry alike. Since the mid-1970s, 
“high-performance” has fallen under one 
or a combination of the following trends:
• Greening
• Energy efficient
• Environmentally preferable products
• Sustainable
• LEED certified
• Durable
• Recyclable 
• Blast resistant
• Resiliency
• Net-zero energy
• High-performance green
• Return on investment
• Met owner’s requirements
• Renewable energy
• Net-zero carbon emissions

DEFINING HIGH PERFORMANCE
The U.S. Energy Independence and Se-

curity Act of 2007 (EISA 2007) defines a 
high-performance building as a building 
that integrates and optimizes, on a life-cycle 
basis, all major high-performance building 
attributes—energy conservation, environ-
ment, safety, security, durability, accessibil-
ity, cost-benefit, productivity, sustainability, 
and functionality and operational consid-
erations. In addition, after EISA 2007 was 
enacted, it became clear that the attribute 
“resiliency” also needed to be part of the 
high-performance equation.

The building community is mindful of 
this complex, multi-variable equation and 
the need to provide some clarity, if the in-
dustry ever hopes to churn out high-per-
formance buildings on a consistent basis.

In response to the Energy Policy Act of 
2005 (EPACT 2005) and EISA 2007, the 
National Institute of Building Sciences es-
tablished the High-performance Building 
Council for the purpose of identifying the 
metrics and level of required performance 
for specific design objectives (including 
energy, security, durability, moisture and 
acoustics) for building products, systems 
and subsystems, and reference industry 
standards for validating these perfor-
mance requirements. The overall goal 
is to put standards in place to define the 
performance goals of a high-performance 
building to facilitate building design, con-
struction, financing and operations with 
an emphasis on life-cycle issues rather 
than initial costs.

In pursuing and achieving its mission 
of critical infrastructure protection, the 
Department of Homeland Security has 
an initiative underway to ensure that 
all building performance attributes are 
consciously addressed. The approach is 
unique in that it has the potential to revo-
lutionize how owners deal with designers. 
It puts owners in charge of setting the re-
quirements, where available metrics and 
performance have generally been limited 
to energy. Continuance of operation is a 
benchmark goal for the initiative. 

In helping federal agencies better un-
derstand how and where their operations 
and maintenance (O&M) dollars should 
be invested, the National Research Coun-
cil of the National Academies has under-

taken a study on predicting and better 
linking outcomes to O&M investments, 
along with the corresponding risk analy-
ses and assessments. During a period of 
increased competition for federal fund-
ing, and in the face of deterioration of the 
nation’s public assets, use of a more stra-
tegic risk-based approach to investments 
will require a holistic mindset for all par-
ties involved.

FINDING BALANCE
Whether or not you buy into the pre-

cepts of the effects of climate change and 
the increasing intensity of natural disas-
ters, it is simply irresponsible to omit 
emergency preparedness considerations. 
It is tough to balance all of the attributes. 
Sub-optimization will likely happen when 
the policy tells you what things to focus 
on and is silent or inconsistent on other 
issues. SAME members must provide 
leadership in showing how to provide 
high-performance buildings that support 
high-performance users. Including emer-
gency preparedness is another important 
critical design element that, taken within 
the context of an integrated, holistic, 
whole-building design approach will help 
provide sustainable and survivable assets 
after a disaster and, more importantly, 
support high-performance users. 

Get W. Moy, Ph.D., P.E., LEED AP, PMP, 
M.SAME, is Vice President, AECOM; 703-
682-1630 or get.moy@aecom.com.

The Pentagon Renovation, winner of numerous 
Construction Management Association of Amer-
ica awards, is a high-performance building that 
was designed to withstand man-made disasters.

The increasingly competitive financial 
and environmental landscape requires 
public and private institutions to further 
maximize facility planning and manage-
ment.  

Technologies such as Building Informa-
tion Modeling (BIM) and Cloud Comput-
ing (Cloud) are disruptive technologies 
converging to significantly alter traditional 
construction and facility management 
practices.  Both technologies also embed 
associated business process rules and 
components that will enable enhanced 
life-cycle management of the built envi-
ronment, alignment of structures with 
organizational mission, and better con-
sideration of general community impacts.

Leading organizations already are in-
vesting in the formalized definition and 
creation of robust business process frame-
works, cultures, workflows and capabili-
ties to support collaboration, continuous 
improvement and lean practices needed 
to achieve higher productivity within the 
architecture, engineering, construction, 
owner and operator (AECOO) sector.

BIM and Cloud provide the digital 
backbone to support the cost effective, 
scalable development and deployment of 
adaptive and efficient facility life-cycle 
management practices.

DEFINING BIM
BIM is the life-cycle management of 

facilities supported by digital technol-
ogy and can be applied at various levels.  
Currently, its most common use is as 
proprietary 3D visualization software for 
the purpose of supporting the design and 
construction phases of the facility life-cy-
cle.   At this level, BIM’s value is primarily 
to architects, architectural engineers and 
business development professionals, as 
well as owners working to design, market 

and construct new facilities.  Case stud-
ies have documented the cost and time 
savings offered at this level of BIM ap-
plication; however, BIM’s ability to fully 
support the facility life-cycle—planning, 
design, procurement, construction, op-
erations, repair, renovation, sustainability, 
adaptation and deconstruction—is where 
the highest value will be realized.  Attain-
ing this advanced life-cycle implementa-
tion of BIM on a widespread basis will 
require the following to occur.  
• Major cultural change within the  

AECOO sector.
• Standardized taxonomies and data ar-

chitectures.
• The availability and integration of secure 

technology to promote collaboration 
and the integration of currently dispa-
rate business processes and knowledge 
domain specific software applications 
such as: capital planning and manage-
ment systems; computer-aided facility 
management;  cost estimating and proj-
ect management; efficient construction 
delivery methods (Integrated Project 

Delivery, Job Order Contraction); com-
puterized maintenance management 
systems; geographic information sys-
tems; and building automation systems.  

DEFINING CLOUD
Cloud computing, or cloud technology 

is, according to the National Institute of 
Standards and Technology, “a model for 
enabling convenient, on-demand network 
access to a shared pool of configurable 
computing resources (networks, servers, 
storage, applications and services) that 
can be rapidly provisioned and released 
with minimal management effort or ser-
vice provider interaction.”  

Cloud allows users to access parts of 
virtually limitless application and com-
puting resources at their fingertips. Ac-
cess is faster and easier than traditional 
“client-server” or “web-based” applica-
tions.  While some software vendors may 
have it host their legacy applications and 
call them “cloud apps”—a practice known 
as “cloud-washing”—true cloud applica-
tions offer each of the following:

Cloud Computing & BIM

BY PETER CHOLAKIS, M.SAME

When it comes to understanding the latest innovation to hit engineering and architecture, a basic primer is 
plenty complex.
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Federal contracting offices often re-
quire the use of building information 
modeling (BIM) software in the design 
and construction of a host of military 
projects. The Veterans Administration 
(VA) requires BIM for projects costing 
more than $10 million. The General Ser-
vices Administration (GSA) requires BIM 
on what it considers to be major proj-
ects. The U.S. Army Corps of Engineers  
(USACE) requires BIM for 43 types of 
Center of Standardization projects. 

BIM software, used as an operation and 
management (O&M) tool, provides an in-
depth visual model of project elements—
demolition, construction, renovation and 
operations maintenance. It also connects 
the visual model to scheduled time du-
rations and sequence of implementation 
values, thus enabling more efficient man-
agement of all tasks. Savings then arise 
from lowered construction costs for ma-
terials, equipment and labor, while free-
ing up every member of the team to more 
easily envision the work to be carried out.

Additional time and cost savings result 
when BIM software is integrated with two 
key software applications used by federal 
contracting agencies: Construction Op-
erations Building Information Exchange 
(COBie); and IBM’s Maximo Asset Man-
agement (Maximo).

COBie and BIM can exchange as-built 
data. Maximo and BIM can exchange 
data to manage building operations and 
maintenance. When integrated, the proj-
ect team can use the model to sequence 
the work in the most time-efficient way, as 
well as manage maintenance and renova-
tion projects throughout the life cycle of 
the building.

INTEGRATING BIM WITH COBIE 
For those structures that will need an 

expansion, an internal renovation, a new 

roof, or upgraded heating and cooling 
systems because of recent energy saving 
mandates, an as-built BIM model may 
smooth the process when the time comes 
for work to begin. When an existing con-
ditions 3D model does not exist, laser 
scanning can be used to create a 3D “point 
cloud” image of an existing facility. The 
scan serves as a background image that 
can be blended with BIM imaging to show 
new utility or other system distribution 
routes through the existing infrastructure.

Many federal agencies are requiring 
contractors to deliver data about all build-
ing systems and equipment in a COBie 
file. COBie is a spreadsheet application 
that records as-built data about a project. 

The integration of BIM with COBie en-
ables architects and contractors to work 
together with a BIM model, exchange 
data between BIM and COBie, and more 
precisely determine the decisions to be 

made during design and construction. 
If you can imagine the work involved in 

replacing a chiller in a large government 
facility, an as-built BIM model allows the 
project manager to visualize removing the 
old chiller in 4D space-time and answer 
the critical questions. 
• What has to come out first, second and 

third? 
• What is the best way to stage and install 

the new chiller? 
• What heavy equipment will the change-

out require? 
• Where will the equipment be stored 

when it arrives on site? 
• Will it be in the way of arriving ship-

ments?
Though logistical and sequencing prob-

lems will arise within the virtual space just 
like on a real job, solutions can be evalu-
ated and prepared using a virtual analysis 
up front. The result is fewer costly disrup-

BIM as an O&M Tool

BY DAVID SEMPROCH, AIA, and LT. COL. 
MIKE DUFFEY, P.E., M.SAME, ANG (RET.)

Understanding the depth of BIM’s advantages may help sway those who find the price too steep. 

• On-demand self-service.  A user can 
sign up and receive services without 
delay.

• Broad network access. Ability to ac-
cess the service via multiple platforms, 
including desktop, laptop and mobile 
devices. 

• Rapid elasticity and scalability.  Com-
puting resources are available to meet 
requisite demand.

• Measured Service.  Metered or time-
based billing based upon computing 
resource   levels and/or storage levels 
versus time. 
There are several levels of cloud com-

puting, which may appear distinct but 
tend to blend, even become transparent, 
based upon the type of usage. 
• Software as a Service (SaaS). SaaS is the 

“end-user” level of cloud computing.  
Access to software application, such as 
Microsoft Excel, is provided on an on-
demand basis via a web browser.  Ap-
plications are available via the Internet 
on a “right to use” and “pay-as-you-go” 
subscription model.  There is no addi-
tional annual fee for software mainte-
nance, or any need to worry about up-
grades or patches.   Users simply pay a 
monthly or annual fee for access based 
upon time or usage.

• Platform as a Service (PaaS). PaaS is 
the set of tools and services designed to 
make coding and deploying SaaS appli-
cations efficient.  While transparent to 
most end-users, it is the power to create 
and deploy applications exponentially 
faster within a standardized, secure en-
vironment that is driving the adoption 
of Cloud.

• Infrastructure as a Service (IaaS): IaaS 
represents all the hardware and soft-
ware infrastructure—servers, storage, 
networks and operating systems. 

BIM AND CLOUD CONVERGENCE
To better understand the explosive 

power of mixing BIM and Cloud relative 
to removal of the traditional process and 
technology silos within the AECOO sec-
tor, it is important to look at cloud com-
puting in more detail.  

SaaS is tailor-made for applications 
where there is significant interplay be-
tween the user organization and the out-

side world; for applications that have a 
significant need for web or mobile access; 
for software where usage may be intermit-
tent, or demand spikes occur frequently.  
Each of these is common within all phases 
of construction, repair, renovation and 
sustainability projects.

PaaS also offers several key capabilities. 
Tools and services to test, deploy, host 
and maintain applications are provided 
within one integrated development envi-
ronment.   Brower and web graphical user 
interface (GUIs) creation tools also are 
a part of PaaS platforms to speed up the 
ability to create, modify, test and deploy 
client-specific applications. 

Each is accomplished within a “multi-
tenant architecture,” where developers 
can work concurrently within the appli-
cation.  This translates into being able to 
build and deploy massively scalable, se-
cure applications at a fraction of the time 
it would have taken for traditional soft-
ware deployments.  

Additionally, this is all accomplished 
within a set of common standards, as-
suring the ability to “talk” to virtually any 
other application.  Multiple developers 
can be working on a development project 
or other external parties can easily be-
come part of development process.   This 
is critical where multiple professionals 
have existing data sources—cost data bases, 
project information, contract informa-
tion—and need to enhance the ability to 
pull and maintain knowledge from these 
sources.  A notable example of PaaS is Mi-
crosoft AzureTM.

Cloud computing allows facility stake-
holders throughout the world to work 
concurrently with the same data.  For ex-
ample, take the creation of cost estimates 
for a major facility renovation, that is lo-
cated in a foreign country, but part of a 
large real estate property portfolio owned 
and managed by a U.S.-based operator.

Anyone asked to participate is simply 
invited by the owner, or the owner’s rep-
resentative.  The invite can be sent in any 
language automatically. Invites also can be 
built to allow access to information to a 
specified level of granularity. Once invited, 
and upon acceptance, the invitee will see 
only the subset of information enabled by 
the “host.” Perhaps the owner is provid-

ing full access to a general contractor, or 
the general contractor may be providing 
limited access to a sub-contractor.  Invited 
parties may be allowed to conduct work 
on the information, such as prepare a con-
struction cost estimate, or work jointly on 
an existing cost estimate.

Regardless, changes can be made at any 
time, and at any level, as defined by the ac-
count administrator.   Each change can be 
done in local language and currency.  Each 
change is then automatically recorded and 
tracked right down to time and user, with 
full “undo” and “redo” capability.  This is 
real-time collaboration and transparency.  
This is BIM.

As the technology solution provided 
by cloud computing enters the AECOO 
sector, standardized life-cycle process 
definitions and associated exchanges of 
information take front stage to insure that 
various domain-specific meanings are 
consistent and apparent at all levels.  

Robust and proven business process, 
such as Integrated Project Delivery and 
Job Order Contract will be easily and 
cost-effectively implemented and consis-
tently deployed throughout organizations 
regardless of type or location.   

Owners, architects, engineers, contrac-
tors and subcontractors alike will be em-
powered to access these and other meth-
ods to significantly improve productivity.  

The fact that business process and 
workflows of these efficient project deliv-
ery methods, and all other components 
of a BIM Framework, are embedded into 
the cloud technology is central to the em-
powerment and success of all built-envi-
ronment stakeholders.  Using traditional 
technology and methods, these capabili-
ties would be limited to organizations that 
could afford the associated “front-end” 
implementation and ongoing technology 
and process management costs.  And even 
then, success would not be assured, given 
that collaborative and “real-time” moni-
toring, as well as adaptive response, would 
not be readily available.

Peter Cholakis, M.SAME, is Chief Marketing 
Officer, 4Click Solutions LLC, 508-435-3096, or 
pcholakis@4clicks.com

A laser scan of the building area serves as the background and is blended with BIM imaging. The blend-
ing of proposed utility construction to existing truss space, shows the relation of the existing to the 
proposed. The orange is the existing, and the red and blue are the proposed. 
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