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Project Introduction Analysis 1: Mobile Technology Integration Analysis 2: Bathroom Modularization Analysis 3: Façade Prefabrication Analysis 4: Greater Sustainable Design Conclusion & Recommendations

 Location:

 Occupancy Type:

 Height :

 Underground Parking:

 Building A:

 Building B:

 Size:

 Total Cost:

 Cost Per Square Foot:

 Dates of  Construction:

Washington D.C Area

Mixed-Use High Rise

2 Stories

10 Stories

6 Stories

214,768 SF

$44,000,000

$204.87

July, 2012 – July, 2014

Credit: donohoeconstruction.com

Credit: donohoeconstruction.com
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 Owner:     USAA Real Estate

 Developer:     ZOM Mid-Atlantic

 Architect:     Esocoff & Associates

 General Contractor:     Donohoe Construction Company

Credit: USAA.com

Credit: donohoeconstruction.com
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Design – Bid – Build

GMP Contract: Donohoe Construction Company

Lump Sum Contract: Other Parties

Credit: donohoeconstruction.com
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 24 Month Construction Schedule (7/2012 – 7/2014)

 Enclosure is longest phase: 250 days

 $44 Million Project

 General Conditions: $4,131,858.75

 Structural: $4,391,165.75

 MEP Assemblies: $3,563,211.00

Credit: donohoeconstruction.com
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 24 Month Construction Schedule (7/12 – 7/14)

 Enclosure is longest phase: 250 days

 $44 Million Project

 General Conditions: $4,131,858.75

 Structural: $4,391,165.75

 MEP Assemblies: $3,563,211.00

Credit: donohoeconstruction.com
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 Problem Identification:

 Significant Change Orders

 Schedule Difficulties

 Goals:

 Reduce Delays in Construction

 Generate Cost Savings

 Provide Industry Leading Expertise

Credit: donohoeconstruction.com Credit: Google Images
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 Advantages

 Decrease Site Congestion

 Increase Efficiency

 Preconstruction Benefits

 Material Organization

 Drawing Cost Savings

 Material Delivery 

Traceability

 Disadvantages

 Up Front Cost

 Lack of Knowledge

 Software Defect Potential

Credit: LATISTA

Credit: LATISTA
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 Case Study 1: ASCE Journal Article

 Clear Barriers

 Successful Practice

 “People Issue”

 Case Study 2: Eli Lilly & Company

 The Project

 LATISTA Integration

 Improved Rework, Schedule, Budget, and Quality

 Making the Case for Mobile IT

 Quick and Easy Reports

 Better Customer Service

 Identification of Trends

 Efficient Task Allocation

 Reduced Turn Around Time

 Improved Quality of Work

 Increased Staff Accountability

 Rework Avoidance

Credit: LATISTA
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 Case Study 1: ASCE Journal Article

 Clear Barriers

 Successful Practice

 “People Issue”

 Case Study 2: Eli Lilly & Company

 The Project

 LATISTA Integration

 Improved Rework, Schedule, Budget, and Quality

Credit: LATISTA
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 Implementation Tasks:

 Accessibility to Drawings in the Field

 Coordination in the Field

 Documenting Field Issues

 Email and Correspondence

 Safety Evaluations

 Daily Forms and Checklists
Human Resource Cost: $2,028/weekDirect Cost: ($5,672)
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 Implementation Tasks:

 Accessibility to Drawings in the Field

 Coordination in the Field

 Documenting Field Issues

 Email and Correspondence

 Safety Evaluations

 Daily Forms and Checklists
Human Resource Savings: $2,028/weekDirect Cost: ($5,672)

18

Project Introduction Analysis 1: Mobile Technology Integration Analysis 2: Bathroom Modularization Analysis 3: Façade Prefabrication Analysis 4: Greater Sustainable Design Conclusion & Recommendations

 Payback Period: 3 Weeks

 Cost Savings: $210,912.00

 Valuable Knowledge

Credit: Donohoe

Credit: LATISTA

Credit: Google Images
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Credit: Donohoe
Credit: Google Images
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 Problem Identification:

 Schedule Difficulties

 Congested Site

 Goals:

 Schedule Acceleration

 Reduce Site Congestion

 Provide Cost Comparison

Typical Bathroom Unit
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 Problem Identification:

 Schedule Difficulties

 Congested Site

 Goals:

 Schedule Acceleration

 Reduce Site Congestion

 Provide Cost Comparison

Typical Bathroom Unit
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 Module Constraints

 Fit On Trucks

 Fit Through Unfinished 

Corridors

 Handled and Moved Easily

 Logistics

 Warehouse Location and Size

 Material Hoist Location3 Modules per Bathroom Unit
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 Stick-Built Constructed Unit: 11.56 Days
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 Modular Constructed Unit: 4.5 Days

 Modular Assumptions

 Modules will be shipped in groups of six bathroom units (18 

modules) 

 Three days duration are allotted for each group of six modules

 Stick-Built Assumptions

 Each bathroom construction will begin once the previous unit has 

been under construction for 2 days

 Stick-Built Construction

24

Project Introduction Analysis 1: Mobile Technology Integration Analysis 2: Bathroom Modularization Analysis 3: Façade Prefabrication Analysis 4: Greater Sustainable Design Conclusion & Recommendations

 Modular Construction

Credit: Donohoe
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 Duration Saved: 55 Days

 Minimal Cost Increase: $18,349.76

 Site Congested Cleared

Credit: Google Images
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Credit: Google Images
Credit: Donohoe
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 Problem Identification:

 Schedule Difficulties

 Congested Site

 Project Quality and Productivity

 Goals:

 Schedule Acceleration

 Reduce Site Congestion

 Provide Cost Comparison

 Structural Breadth – Load Calculations
Credit: Donohoe

Credit: Google
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 Problem Identification:

 Schedule Difficulties

 Congested Site

 Project Quality and Productivity

 Goals:

 Schedule Acceleration

 Reduce Site Congestion

 Provide Cost Comparison

 Structural Breadth – Load Calculations
Credit: Donohoe

Credit: Google
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 Palmetto Brick

 1” Void Space

 1 ½” Rigid Insulation

 ½” Exterior Sheathing

 Tyvek Wrap

 3 5/8” Batt. Insulation

 4” Metal Stud Framing

 ½” Drywall

Credit: Donohoe
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 Façade  Coverage Area: 75,000 SF

 Building 1: 62,000 SF

 Building 2: 13,000 SF

 Palmetto Brick: 56,225 Bricks

 Building 1: 41,600 Bricks

 Building 2: 14,625 Bricks

Credit: Donohoe

Credit: Palmetto
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 Schedule: 35 Days Cost: $1,801,145.20

Credit: Donohoe
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 209 - 9” Insulated Panel w/ Thin Brick Veneer

 3” Concrete Inner Face

 2” Rigid Insulation

 4” Concrete Outer Face

 Thin Brick

 Total Cost: $2,631,450

 $35 /SF of Panel

 74,670 SF

 Crane Cost: $18,000

 Total Duration: 15 Working Days

 15 Panels Erected/Day

Credit: Nitterhouse
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 Schedule Cost

Credit: Donohoe
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Credit: Donohoe Credit: Google
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Sample Beam Location
 Original Façade

 Dead Loads = 120 psf

 Live Load = 60 psf

 2.27	

 191.82	 .

 ∆ 0.268"

 ∆ 0.066"

 Maximum Allowable Moment ( )

 212.6	 .

 Maximum Allowable Deflection

 ∆
	

⁄ 1.3"

 Maximum Deflection Due to Live Load

 ∆ ⁄ 0.866"



19

37

Project Introduction Analysis 1: Mobile Technology Integration Analysis 2: Bathroom Modularization Analysis 3: Façade Prefabrication Analysis 4: Greater Sustainable Design Conclusion & Recommendations

Sample Beam Location
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⁄ 1.3"

 Maximum Deflection Due to Live Load

 ∆ ⁄ 0.866"

38

Project Introduction Analysis 1: Mobile Technology Integration Analysis 2: Bathroom Modularization Analysis 3: Façade Prefabrication Analysis 4: Greater Sustainable Design Conclusion & Recommendations

 Prefabricated Façade

 Dead Loads = 153 psf

 Live Load = 60 psf

 1.61	

 28.6	 	 	 0.37	

 321.95	 .

 ∆ 0.207"

 ∆ 0.066"

13% Decrease In Load

40% Increase in Mu

23% Decrease in ∆
	

 Maximum Allowable Moment ( )

 212.6	 .

 Maximum Allowable Deflection

 ∆
	

⁄ 1.3"

 Maximum Deflection Due to Live Load

 ∆ ⁄ 0.866"
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 Positive

 Duration Saved: 47 Weeks

 Site Congested Cleared

 Negative

 Cost Increase: $830,000

 Structural Unsuitability

Credit: Google
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Credit: Donohoe

Credit: Google
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 Problem Identification:

 Minimum LEED Certification

 Room For Improvement

 Goals:

 Implement Greater Sustainable Strategies

 Increase LEED Rating

 Mechanical Breadth – Grey-Water Recapture

Credit: LEED Credit: LEED
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 Problem Identification:

 Minimum LEED Certification

 Room For Improvement

 Goals:

 Implement Greater Sustainable Strategies

 Increase LEED Rating

 Mechanical Breadth – Grey-Water Recapture

Credit: LEED Credit: LEED
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Credit: LEED Credit: LEED
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Strategy Pts. Cost Additional Benefit

Storm Water Collection 4 $200,000 70,000+ gal Harvested

Grey Water Recapture 1 $1,497,577.41 $34,081.70/yr. Utility Savings

Upgrade Core Lighting 1 Negligible $5,112/yr. Utility Savings

Reduce Garage Lighting Power 
Density

- Negligible $14,912/yr. Utility Savings

Add Garage Occupancy Sensors 1 Negligible $5,022/yr. Utility Savings

Tennant Sub-Metering 1 Negligible Better Utility Monitoring

Green Power 1 $127.60/mnth Sustainable Power Supply

CO Monitoring 1 $10,000 Life Safety

Thermal Comfort Survey 1 Negligible Occupant Satisfaction

Credit: LEED
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Credit: LEED
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 Typical System

 130- One Bathroom Units

 30- Two Bathroom Units

 Total System Cost: $3,625,247.85

Total Gallons/Year: 2,702,752 gal.

Potential Savings: $34,081.70/yr.
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 Separates Waste Water from Grey Water

 Delivers Toilet, Shower and Faucet Water

 Filtration and Storage Tank

Credit: Google
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44 Year Payback Period

$1,497,577.41 Cost Increase
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Strategy Pts. Cost Additional Benefit
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Credit: LEED Credit: Dominion
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Strategy Pts. Cost Additional Benefit
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Strategy Pts. Cost Additional Benefit

Storm Water Collection 4 $200,000 70,000+ gal Harvested

Grey Water Recapture 1 $1,497,577.41 $34,081.70/yr. Utility Savings

Upgrade Core Lighting 1 Negligible $5,112/yr. Utility Savings

Reduce Garage Lighting Power 
Density

- Negligible $14,912/yr. Utility Savings

Add Garage Occupancy Sensors 1 Negligible $5,022/yr. Utility Savings

Tennant Sub-Metering 1 Negligible Better Utility Monitoring

Green Power 1 $127.60/mnth Sustainable Power Supply

CO Monitoring 1 $10,000 Life Safety

Thermal Comfort Survey 1 Negligible Occupant Satisfaction

 Verifies Location in Building

 Temperature Comfort

 Air Quality Comfort

Credit: LEED
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LEED Re-Evaluation

Credit: LEED Credit: LEED
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 Storm Water Collection

 Upgrade Core Lighting

 Reduce Garage Power Distribution

 Tennant Sub-Metering

 Dominion Virginia Green Power

 Carbon Monoxide Monitoring

 Thermal Comfort Survey
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 Grey Water Recapture System

Credit: LEED

 Analysis 2 – Bathroom Modularization

 55 Day Schedule Acceleration

 Minimal Cost Increase

 Site Congestion Cleared

 Analysis 3 – Façade Prefabrication

 47 Week Schedule Acceleration

 $830,000 Cost Increase

 Structural Unsuitability

 Analysis 4 – Greater Sustainable Design

 LEED Gold Rating

 No Grey Water Recapture
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 Analysis 1 – Mobile Technology Integration

 3 Week Payback Period

 $210,912.00 Cost Savings

 Valuable Knowledge



30

 Analysis 2 – Bathroom Modularization

 55 Day Schedule Acceleration

 Minimal Cost Increase

 Site Congestion Cleared

 Analysis 3 – Façade Prefabrication

 47 Week Schedule Acceleration

 $830,000 Cost Increase

 Structural Unsuitability

 Analysis 4 – Greater Sustainable Design

 LEED Gold Rating

 No Grey Water Recapture

59

Project Introduction Analysis 1: Mobile Technology Integration Analysis 2: Bathroom Modularization Analysis 3: Façade Prefabrication Analysis 4: Greater Sustainable Design Conclusion & Recommendations

 Analysis 1 – Mobile Technology Integration

 3 Week Payback Period

 $210,912.00 Cost Savings

 Valuable Knowledge

 Analysis 2 – Bathroom Modularization

 55 Day Schedule Acceleration

 Minimal Cost Increase

 Site Congestion Cleared

 Analysis 3 – Façade Prefabrication

 47 Week Schedule Acceleration

 $830,000 Cost Increase

 Structural Unsuitability

 Analysis 4 – Greater Sustainable Design

 LEED Gold Rating

 No Grey Water Recapture

60

Project Introduction Analysis 1: Mobile Technology Integration Analysis 2: Bathroom Modularization Analysis 3: Façade Prefabrication Analysis 4: Greater Sustainable Design Conclusion & Recommendations

 Analysis 1 – Mobile Technology Integration

 3 Week Payback Period

 $210,912.00 Cost Savings

 Valuable Knowledge



31

 Analysis 2 – Bathroom Modularization

 55 Day Schedule Acceleration

 Minimal Cost Increase

 Site Congestion Cleared

 Analysis 3 – Façade Prefabrication

 47 Week Schedule Acceleration

 $830,000 Cost Increase

 Structural Unsuitability

 Analysis 4 – Greater Sustainable Design

 LEED Gold Rating

 No Grey Water Recapture

61

Project Introduction Analysis 1: Mobile Technology Integration Analysis 2: Bathroom Modularization Analysis 3: Façade Prefabrication Analysis 4: Greater Sustainable Design Conclusion & Recommendations

 Analysis 1 – Mobile Technology Integration

 3 Week Payback Period

 $210,912.00 Cost Savings

 Valuable Knowledge
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