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When contemplating a Design-Build 
project, the traditionally established goals 
are to achieve expedited project deliv-
ery and the leanest of construction costs 
through a competitive method involving 
both the design and construction team. 
But what happens to this approach when 
cost saving goals are superseded by the 
goal of constructing a design showpiece?

The traditional Design-Build formula 
establishes the minimum standards of 
quality and finish that will satisfy func-
tional, code and durability requirements 
through published requests for proposals. 
This method is designed to allow compet-
itors to price the most effective construc-
tion methods for expedience and economy. 

When users and agencies are tasked with 
issuing a set of criteria for pricing unusu-
ally upscale design requirements with a 
higher level of function and finish, the 
process enters uncharted territory.

Project Scope
The job of developing a valid design 

and construction program for a “high 
end” facility—the National Center for Ex-
plosives Training and Research (NCETR) 
at Redstone Arsenal, Huntsville, Ala.—
was given to VOA Assoc. Inc. Working 
within the standard Design-Build format, 
VOA served as Architect of Record and 
Interior Designer under prime contract 
holder and general contractor, Sauer Inc., 
Jacksonville, Fla., for the new 81,500-ft2 
NCETR headquarters and training facil-
ity. Managed by the U.S. Army Corps of 
Engineers Mobile District, Redstone Of-

fice, the NCETR was planned to serve as 
the nation’s foremost explosives and foren-
sic training research and knowledge center.

The primary design goal was to provide 
secure access and facilities to establish a 
state-of-the-art learning environment 
that includes classrooms and labs dealing 
with highly sensitive materials. In addi-
tion, the design directives required the 
new facility to fit seamlessly within the 
context of surrounding buildings and to 
present a “corporate” professional image 
and grand sense of entry for visitors to the 
conference center. 

The accepted design uses an exterior 
materials palette of classic brick veneer 
and metal roofing that enables the facility 
to merge with adjacent structures while 
providing an impressive corporate image. 
Inside, a main entry with spacious, two-
story lobby and grand stairway conveys a 

High-End Design Meets Cost-Saving 
Procurement 

By Doug Lambrecht, AIA, M.SAME

Producing a building with high-end objectives within the cost-saving procurement framework typical of the 
design-build process can be accomplished through precise communication and painstaking collaboration.

The exterior of the 81,500-ft2 NCTER mixes classic brick veneer and metal roofing to merge the facility with adjacent structures, while the interior main entry 
includes a spacious, two-story lobby and grand stairway that conveys a sense of procession and dignity. photo by peter malinowski, courtesy of voa assoc. inc.

that researchers and medical staff provided 
on the facility design had to be filtered by 
the design and engineering team.    

Design and engineering, along with ma-
terial and equipment procurement, would 
be accomplished by the design-build team, 
with its leadership orchestrating the plan.  
Part of this orchestration was conducted 
through issuing 10 separate design-sub-
mittal packages—a tactic that facilitated 
concurrent construction phases.

From the beginning, Cannon Design’s 
team of architects and engineers under-
stood that the project depended on the 
ability of its network of technical staff to 
work in a concerted, coordinated fashion 
to meet the schedule.  Effective communi-
cation protocols were established so that 
both incoming and outgoing requests for 
information could be answered quickly by 
the various stakeholders, enabling design 
work to continue without interruption.  
Involving subcontractors early on in the 
process contributed greatly to streamlin-
ing the design.  For example, mechanical, 
electrical and plumbing specialty consul-
tants were able to collaborate with design-
ers and constructors in a highly synchro-
nized CAD environment.  

Additionally, the Archer Western/Butt/
Cannon Design team suggested and en-
gineered a framing system consisting of 
a cast-in-place concrete frame for por-
tions of the facility in combination with 
structural steel for substantial portions 
of the North and South buildings. This 
50-50 steel-and-concrete framing solu-
tion permitted construction operations to 
commence immediately upon completion 
of foundations while the structural steel 
package was being fabricated.

Given the notice to proceed in spring 
2008, the plan had been further enhanced 
by adjusting the schedule to begin site 
excavation in July of that year instead of 
September as previously planned. The 
team also took advantage of environ-
mental permitting previously granted for 
a Phase I infrastructure commission. By 
October, concrete was being poured.  

Smooth and Orderly
These adjustments worked together 

to achieve valuable time gains.  Interior 
trades were able to begin work sooner 

than a conventional steel-framed build-
ing solution would have permitted.  A 
hedge against weather delays was created 
by achieving the project’s goal of complet-
ing the South Building’s exterior envelope 
and permanent mechanical systems by the 
winter season of 2009-2010.  To achieve 
efficient South Building enclosure, the ex-
terior pre-cast panel skin was sequenced 
to begin on the cast-in-place concrete 
frame at the same time the structural steel 
erection was occurring.  This sequencing 
maximized pre-cast panel erection and 
minimized field logistics concerns.  

The result of resourceful planning and 
coordination would yield benefits to the 
end users of the new facility. Bringing the 
research device designers in early helped 
ensure that key components integral to 
the construction would be effectively co-
ordinated, keeping vital end-user mission 
activities on track.  

“The process supported a smooth and 
orderly transition that allowed us to con-
tinue doing research uninterrupted,” said 
Cdr. Rita Simmons, Executive Officer of 
the Naval Medical Research Unit.  Ac-
cording to Cdr. Simmons, no deadlines 
were missed and the early move-in gave 
the unit an advantage in establishing relation-
ships with institutions in the Dayton area.

Collaboration also was at the core of the 
partnering philosophy.  By defining com-
mon goals early, and fostering open and 
clear communication among stakehold-
ers, the project team was able to effectively 
respond to the project’s challenges, while 
managing changes to the program re-
quirements.  In this, the project team was 
aided by the efficient integration of disci-
plines made feasible through the design-
build delivery method.

Kevin F. Hill, RA, LEED AP, M.SAME, is Pro-
gram Manager, 88th Air Base Wing/Civil Engi-
neering:  937-656-3580 or kevin.hill2@wpafb.mil. 

Stuart Bryant, LEED AP, M.SAME, is Direc-
tor of Preconstruction, The Walsh Group/Ar-
cher Western Contractors; 312-563-5400 or  
sbryant@walshgroup.com.

Mark S. Farmer, AIA, LEED AP, M.SAME, 
is Associate Principal, Cannon Design;  
703-907-2300 or mfarmer@cannondesign.com.

Mission-Support Space
The massive Armstrong Complex 

at WPAFB consolidates research 
functions formerly spread across the 
country, each focusing on specific 
training and research missions.  The 
Air Force’s 711th Human Performance 
Wing integrates biological and cog-
nitive technologies for research, edu-
cation and consultation.  Armstrong 
Complex occupant NAMRU-D relies 
on a range of specialized lab devices 
and facilities in its work to maxi-
mize warfighter performance and 
survivability through aeromedical 
and environmental health research 
in spatial orientation, environmental 
toxicology and aviation safety.

The complex, which represents the 
largest building construction con-
tract ever administered by the USACE 
Louisville District, prominently fea-
tures these structures:  
• South Building. At 450,000-ft2, the 

South Building is designed for hu-
man-centered biomedical research 
and holds laboratories specializing 
in radiology, acoustical, visual, 
vestibular, cognitive, psychophar-
macological and thermal stress.  A 
high-bay space designed for aero-
medical teams training in critical 
care air transport evacuation, can 
accommodate fully functional air-
planes, helicopters and other res-
cue equipment.  Also included are 
biosafety level 3 containment labs, 
and classrooms, auditoriums and 
administrative offices designed to 
serve approximately 6,000 military 
trainees annually.

• North Building. The 200,000-ft2 
North Building contains endur-
ance and training equipment such 
as a disorientation device, altitude 
chambers and a human centrifuge, 
that permit research into human 
performance under stressful con-
ditions.  The Vertical Linear Accel-
erator Lab, monitors the effects of 
rapid vertical acceleration, simu-
lating the extremes experienced by 
a pilot in combat conditions.
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In June of 2010, Whiteman Air Force 
Base was selected to house a flying squad-
ron that had been inactive for 19 years. 
Air Force Air Combat Command an-
nounced the activation of the new squad-
ron in January of 2011.The mission of the 
flying squadron is to provide persistent 
intelligence, surveillance and reconnais-
sance for real-time actionable intelligence 
and for deploying precision weapons in 
combat operations. Ground forces in Iraq 
and Afghanistan needed more airpower, 
making this high profile project a time 
critical issue of national security.

Identifying the Need
Due to the highly technical nature of its 

mission, the squadron needed a 15,000-ft2 
facility with a Squadron Operations Cen-
ter and outdoor space for flying facilities. 
The squadron required precise electrical 

and HVAC systems, each with redundant 
back-ups to guarantee supply to flight-
essential hardware, as well as special-
ized technical, mechanical, and electrical 
equipment and programming. 

To meet these needs, the Air Force 
planned the renovation of an existing 
facility that was originally built in 1984. 
Thousands of feet of conduit and fiber 
optic cable were added, as well as an ad-
ditional 2,000-ft2 of mechanical and elec-
trical space.

The biggest challenge was the ex-
tremely short time frame provided for 
construction. Test flights were scheduled 
for slightly more than 6 months from the 
date that USACE first received notice of 
the project.

The Air Force provided the U.S. Army 
Corps of Engineers (USACE) with a list 
of major milestones that had to be met for 
the project to go online by this extremely 
tight deadline. The squadron needed to be 
combat-ready on February 1 and Airmen 
would be moving in and beginning the 
test flights in January.

The set schedule and milestones were:
• July 16—USACE received the project, 

Kick-off meeting held
• July 22—A/E contract awarded
• September 8—Design completed
• September 28—Construction contract 

awarded
• September 30—Construction began
• November 30—Mission-Essential 

phase complete
• January 17—First test flight
• February 1—Phase II construction 

complete, Beneficial occupancy

Fast-Track Project Delivery 
The squadron beddown was built with 

a fast-tracked project delivery process, 
which reduced the standard construction 
timeline by more than 50 percent. The 
timeline from project concept to the first 
combat flight was 6-1/2 months instead of 
a more typical timeline of 12 months to 
18 months.

It was the top priority of USACE to 
make sure that the Air Force’s strict time-
line was met. Due to the urgency of the 

Time Sensitive Project Delivery

By Michele Atkinson, Benjamin 
Davis, p.e., pmp, dbia and Daniel e. 
Nelsen, P.E.

The construction of a squadron beddown facility at Whiteman AFB is proof that with teamwork,  
communication and collaboration, fast-tracked project delivery process is effective for time-sensitive projects.

The Squadron Operations Center at Whiteman AFB is part of a flying squadron that provides intelligence, surveillance and reconnaissance for intelligence and 
for deploying precision weapons in combat operations. Photo courtesy United States Air Force
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sense of procession and dignity. Through-
out, a sophisticated level of interior finishes 
pairs with state-of-the-art technology to 
present an ideal setting for students and 
instructors within the confines of a secure 
space for daily operational training and 
research management. Integral design 
consideration involved creating a floor 
plan that accommodates several echelons 
of security, including sensitive compart-
mented information facility (SCIF) level 
rooms, vaults, and communications and 
data security arrangements.

Design Challenges
The beginning challenge was twofold: 

establish the relationship of laboratories 
designed for both training and research 
functions; and develop a thorough under-
standing of the forensic characteristics of 
explosives requiring extremely sophisti-
cated equipment and higher quality de-
sign materials and finishes. To that end, 
specialized audio visual systems incor-
porated for instructional purposes were 
installed to be interactive with the build-
ing-wide data and display system for pre-
sentation and teaching in adjacent lecture 
classrooms. Additionally, each laboratory 
is outfitted with fume hoods and point 
of use exhaust snorkels as well as state-
of-the-art forensic analysis equipment 
complemented with video display teach-
ing equipment.

The first floor also includes a mock 
court classroom with a raised judge’s 
bench, witness stand, tables for the de-
fense and plaintiff, a jury box and gallery 
for training in presenting evidence in ac-
tual courtroom situations. 

A dedicated Conference Center used 
for public presentations, building-wide 
lectures and orientations, features a 
“tiered” floor space and is outfitted with 
smart desks that are tied into the data and 
audio visual systems to facilitate interac-
tive presentations as well as telecasts from 
remote locations. A directive that the 
Conference Center also serve as an Emer-
gency Operations Center (EOC) during 
periods of high alert involved additional 
considerations regarding locating the 
space to allow it to be cordoned off and 
separated from the ‘non-secure’ areas of 
the facility and equipping it with the req-

uisite technology and EOC audio-visual 
interactive equipment to sustain activity, 
along with sufficient emergency power 
generation equipment.

To accommodate the close relationship 
between outdoor training areas with in-
door forensics labs and lecture areas, the 
design program paid close attention to 
affording accessibility between outdoor 
forensic events and transport of materials 
inside. For example, a specially-equipped 
out-building with cleanup and boot wash 
areas helps in moving materials and peo-
ple from testing areas to the main building 
laboratories for forensic examination and 
then into the classrooms for examination.

The diverse, highly sensitive nature and 
use of the facility also posed significant 
design challenges, including extensive 
study of the Sound Transmission and 
STC ratings from one area to the next and 
within the secured compartmentalized 
information area. Each of these groups 
of spaces have somewhat conflicting pur-
poses from a design standpoint and are all 
tied to separate and conflicting security 
and technological requirements.

Perhaps the greatest challenge, how-
ever, occurs when these conflicting re-
quirements also must satisfy the mandate 
of necessitating showplace finishes that 
speak to a high level of visual aesthetics, 
quality and durability levels not usually 
seen in Design-Build projects. 

Achieving Complex and 
Conflicting Goals

How then, does the entire Project Team 
adjust its approach to achieve these com-
plex and conflicting goals? The solution 
initiates with the issuing agency and their 
staff of design professionals. While the 
usual design-build projects focus on en-
gineering systems, mechanical and elec-
trical as well as energy savings and LEED 
requirements, the Bridging Documents 
Team must enlist their staff of architects 
and interior designers to express mini-
mum requirements for materials qual-
ity, finishes, interactive systems and even 
color selections as a basis of design. Often 
times an actual finish schedule can be is-
sued in the bridging documents that can 
provide a level of intent as to the expecta-
tions of the finished aesthetic appearance.

A sound approach to solving the aes-
thetic expectation is the enhancement of 
Design Workshops for Architectural Lay-
out and Interior Finishes. This would fa-
cilitate the proper transfer of information 
to the Design Team as to the expected end 
result. With the NCETR, the contracting 
agency allowed direct communication 
with the planned occupants of the build-
ing as well as the design staff of the using 
agency. This simple adjustment means a 
more expedient and accurate transfer of 
information between building adminis-
trators, users and the Design Team. Using 
the Design-Build Bridging Documents as 
a guide, the entire team can explore to-
gether the solutions to the challenges that 
fall within the framework of the contracted 
price structure. This solution requires in-
tensive and accurate documentation of 
decision making by thorough meeting 
minutes and consensus conclusions. 

Using Technology to Build 
Consensus

The use of current technological tools 
to model and illustrate design decisions 
to a Design Workshop group proved ex-
tremely useful. Specifically, computerized 
illustrations provided workshop team 
members with exact finish and color ren-
ditions of interior design selections that 
could then be evaluated, debated and ad-
justed to move closer to the goal of con-
sensus. Another innovative method to 
analyze and debate design decisions was 
computer generated “fly throughs” of the 
most important spaces. These techniques 
are important in achieving a common 
understanding of what is expected, in con-
trast with what is provided, with the goal of 
narrowing that gap to as close to zero as 
possible. 

The inclusion of these efforts requires 
painstaking endeavors on the part of the 
end users, the contracting agency and the 
Design-Build A/E design team. While 
seemingly cumbersome, the cost-benefit 
to the contracting agency becomes appar-
ent in the reduction of changes and revi-
sions during the construction phase. 

Doug Lambrecht, AIA, M.SAME, is Senior Vice 
President, VOA Assoc. Inc.; 407-541-0209 or 
dlambrecht@voa.com. 
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