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Commissioning Repetitive Floors in a 
High-Rise Office Building

Corporate Center
Bank of America
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Introduction

• 2006 Engaged for Cx
• 23 Floor Renovation
• BAC Corporate Center
• Challenges - Execution 
• Opportunities for 

Efficiency
• Team Member Actions
• Team Member 

Decisions
• Success
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The Building

• HQ Bank of America
• 60 Story Landmark
• Cesar Pelli, 1992
• Still Tallest in Region
• 23,000 sf per Floor
• Infrastructure Upgrade

– Finishes & Systems
• First Class Facilities
• Higher Standards
• Gold LEED-CI 2.0
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The Project

• 23 Floors Total
• Multiple Phases
• 6 Floors Awarded
• Three Cx Plans

– Pilot Gold – 19 & 21 
– Pilot Certified – 6
– Phase 1 Gold – 14, 20, 23
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Commissioning Scope

• HVAC Upgrade
– Ductwork
– Air Terminals
– Fan Coil Units
– Associated Controls

• Electrical
– Day-lighting - Dimming
– Automated Shades

• Plumbing
– IWH
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Excluded from Scope

• Existing Air Handling Units 
– Except for New Filters

• Separate IAQ Project 
– Building Fresh Air
– Building Exhaust Air
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Challenges

• Cx Joined Late in Design 
Development Phase

• Limited Schedule Input
• Compressed Cx Schedule
• Multi-floor Complexity
• Re-use of AHUs
• Subcontractors & LEED
• O&M Manuals, Training
• Tenant Issues
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Cx Joined Team Late

• End of DD for Level 19
• Quick Design Reviews 
• Owner’s Requirements
• Basis of Design
• Verbal Communication 
• Better Understanding
• Same Requirements for 

Following Floors
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Overlapping Schedule - Challenges

• Overlapping Activity
• Similar Floors
• Potential Complexity
• Documentation Mistakes

– Wrong form
– Missing information
– Wrong floor

• Required 
– Careful Recordkeeping 
– Reducing Complexity
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Compressed Cx Schedule

• Fixed Occupancy Date
• Discovery Learning Delays

– Design Team
– Construction Team
– Cx Process - Time

• System Sequences
– Interdependencies
– Ceiling Access
– Power Late

• Resulted in
– Increased Effort 
– Rework Cost from Some 

Trades, Ceiling Access
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Re-use of Existing AHUs

• Less than Design Air 
Flow at Maximum 
Airflow Settings of All 
Terminal Units (VAVs)

• Potential for Peak 
Cooling Load Problems
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Design vs. Actual Air Flow
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Existing Air Handlers – Alternatives

Investigation
• Check Original TAB
• Check Flow on 

Unmodified Floor
• Determine Existing Fan 

Capacity

Alternatives
• Upgrade to Unit Motor 

Controls to VFD 
– (now inlet vanes)

• Upgrade Motor Capacity
• Remove Inlet Vanes
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Subcontractors and LEED

Lack of LEED Experience
• Business as Usual
• Vendor Checklists
• Dependence on Cx
• Inconsistent Initial Results
• Follow-up, Coaching, Good Relationships



15

O&M Manuals

Typical Issues
• Similar Problems
• Data Not Project Specific
• Contact Info Missing
• Content Missing
• Electronic Files Not Clearly Named
• CAD vs PDF
• As-built Missing
• Narrative Incomplete
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Training

• Similar Issues –
– Lack of LEED Experience

• HVAC & Electrical
– General Briefing
– They Will Call Us

• IWH & Shade
– Simple
– We Showed Them
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Tenant Issues - Shades

Frequency Operation 
• Not Integrated
• Single Sensor per Wall
• Manual Override
• Interrupts Automation

“Solution”
• Reset and Increase Delay 

for Automatic Adjustment
• Dimming Sensitivity 

Reduced
• Occupant Briefings
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Opportunities

• Team Selection – Communication
– Prior Experience Together
– Prime Contractor’s Cx Experience - Engaged
– Strong Subcontractors

• Chassis Design – Deliberate Efficiency
– Grouping of Floors – Sequence of Work
– Common Cx Plans – Reduced Paper Work
– Lessons Learned – Immediate Benefits

• Above Ceiling Pre-commissioning Walk 
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Team Selection

Owner
Bank of America

MEP Designer
Syska Hennessy

TAB
Commercial Air

Mechanical
McKenney’s

Electrical
WB Moore

Commissioning Authority

Shades
MechoShade

Controls
Johnson Controls

Owners Representative
CB Richard Ellis

Architect
Perkins + Will

GC
RT Dooley
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Owner & Cx Relationships
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Commissioning Experience

Owner
Bank of America

MEP Designer
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Contractor Relationships

Owner
Bank of America

MEP Designer
Syska Hennessy

TAB
Commercial Air

Mechanical
McKenney’s

Electrical
WB Moore

Commissioning Authority

Shades
MechoShade

Controls
Johnson Controls

Owners Representative
CB Richard Ellis

Architect
Perkins + Will

GC
RT Dooley
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Trust
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Communication
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Teamwork
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Chassis Design

• Common Design 
Foundation
– HVAC
– Plumbing
– Electrical
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Chassis Design - Benefits

• Chassis design made it 
easy and logical to group 
floors.

• Grouping Facilitated 
– Common Cx Plans 
– Design Reviews
– Sequence of Work
– Lessons Learned

• Result
– Learning Curve
– Shorter Performance Time
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Common Cx Plans - Benefits

• Three Plans – Not Six
• Common Forms – Not 

Unique to Floor
• Minimized Number of 

Tracking and Reporting 
Documents

• Simplified Complexity of 
Documentation for All

• Easier for Subs to Follow 
the Plans
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Common Form
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Multiple VAV on one Form
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Rapid Lessons Learned Results

• Lessons learned on Level 
19 could be applied to 
Level 21 in a few weeks, 
and then subsequent 
floors.

• Reinforced Learning

• Above Ceiling Access 
– Pre-functional
– Functional Testing
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Above Ceiling Access

The Problem
• Compressed Schedule
• Ceiling Closed Early

– Sprinkler Piping
– Access for Maintenance
– Flexible Duct

• Ceiling 4’x4’ Tiles
• Fragile
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Above Ceiling Access

Result
• Access Time Consuming 

and Costly
– Broken Tiles
– Required Ceiling 

Subcontractor
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Above-Ceiling Walk Throughs

Team Solution
• Cx Progress Meeting
• Completion of Above 

Ceiling Work before 
Installation Critical

• Team Walk-through
– Cooperation from All

• Contributed to and a 
Result of Learning Curve 
– Faster Construction Made 

Time for Better 
Coordination
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Conclusion – Early Decisions Drive Success

• Team Selection – Communication
– Prior Experience Together
– Prime Contractor’s Cx Experience - Engaged
– Subcontractor’s Cooperation - Relationships

• Chassis Design – Deliberate Efficiency
– Grouping of Floors – Sequence of Work
– Common Cx Plans – Reduced Paper Work
– Lessons Learned – Immediate Benefits

• Above Ceiling Pre-commissioning Walk 
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Commissioning Repetitive Floors in a 
High-Rise Office Building

L. Vincent Pratt, Jr., P.E.
704-358-8240 (Office)

704-358-8342 (Fax)
704-564-3315 (Mobile)

vpratt@zapeng.com


