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project OVERVIEW

PROJECT LOCATION AND SIZE
Jupiter Florida, Florida Atlantic University Jupiter Campus

OCCUPANCY AND FUNCTION
The SCRIPPS Research Institute – Biomedical Research

SIZE
132,675 GSF

Construction SCHEDULE
August 2006 – January 2009

CONTRACT SIZE $358.25/SF
$47.53 M GMP

project SITE
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project OVERVIEW

OWNER
SCRIPPS

ARCHITECT – Joint Venture
Zeidler Partnership Ltd. & Bohlin Cywinski Jackson

CONSTRUCTION MANAGER
FLUOR

GENERAL CONTRACTOR
WEITZ ‐ DPR

project SITE

project TEAM
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project OVERVIEW

project FEATURES

1st Floor
Vivarium , CUP, Loading Dock, Mechanical Yard

2nd & 3rd Floors
Research Laboratories, Offices, Common Area

3 Story Atrium at the Main Entrance

4th Floor
Mechanical Penthouse
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presentationOUTLINE analysis ONE prefabrication ANALYSIS

Prefabrication of Lab Island Mechanical Rough‐in

FUNCTION
Laboratory 
Work Stations

AS‐ INSTALLED
Field Installed by:
Casework Installer
Plumbing Contractor
Electrical Contractor

PROPOSAL
Change the installation to a 
Prefabricated Assembly

GOALS
Improve Constructability
Schedule Compression
Cost Savings 



analysis ONE prefabrication ANALYSIS

DESIGN methodology
•Review the Installation Process

•# of Islands in Laboratory Areas
•Components of Each Assembly
•Analyze the Schedule of the Installation

•Design
•Model Islands in Revit MEP 2009
•Create Inventory for Each Island

•Estimate
•Durations & Cost for Both Methods of Installation

prefabrication ANALYSIS



analysis RESULTS prefabrication ANALYSIS

Cost & Schedule

prefabrication ANALYSIS

Savings of
$37,000

Savings of
58 Days

•Prefabrication Saves $0.29/SF
•Controlled Environment & Learning Curve
•Inventory from the Model Takeoff

•Cost Comparison
•Installation Cost only Consideration for Field Installation

•0.5 Hours/Island * 2 Men * $35/hour * 62 Islands

•Lull & Driver Already Provided by Installer
•Productivity
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Co‐Generation plant
BACKGROUND
FPL supplies the campus with its power

PROPOSAL
Add Co‐Generation plant to supply the building needs

GOALS
Reduce Electrical Demand of the Building
Produce  Electrical, Heating & Cooling Demands of the Building
Reduction of Carbon Footprint
Mitigate Up‐Front Investment Through Payback & Savings Analysis



analysis TWO Mechanical & Electrical ANALYSIS

DESIGN methodology

Mechanical & Electrical ANALYSIS

•FEEDERS
•23kV  & 150Amp Transmission From Turbine
•MV Cable 90°C [3] #1 AWG rated for 175 Amps
•150 Amp Fuse to Protect

ρ

As‐Designed Building Loads

Sizing Design Conditions for Intake Air Cooling 

Utility Information



analysis RESULTS Mechanical & Electrical ANALYSIS

Design IMPACT

Mechanical & Electrical ANALYSIS

Electrical Supply Requirements
•4.952 MW
Originally 5.67 MW

Steam Supply Requirements
•56,500 PPH

•Produce All Electricity On Site with Turbine 
‐eliminate grid dependence

•Produce All Steam, Cooling & HW Requirements with Turbine
‐Cooling done utilizing Absorption Chillers run by steam from turbine

Up-Front 
Investment

$5.06 Million
$38.13/SF

Electrical Supply Capacity
•5.2 MW 
Turbine & pressure reducing Steam Turbines

Steam Supply Capacity
•104,400 PPH $0.09584/kWH

$0.88/Therm



analysis RESULTS Mechanical & Electrical ANALYSIS

COST analysis

Mechanical & Electrical ANALYSIS

The 3 Building Campus Total Cost  ‐ $168 Million – $477.54/SF

Up Front Investment comes to an addition of  ‐ $14.38/SF

From the Information Contained on the Actual Utility Bills The 
Co‐Generation Design Produces Enough Power to Completely 
Eliminate Electrical Supply from the Grid with Additional 
Power To Sell Back to the Grid

Total Savings

Payback 

•Reduce Carbon Footprint by 63% Saving 12,029 Tons CO2/yr 
-Original: 19,080.107 Tons CO2/yr from Electrical & NG Demand
-After Re-design 7,051.292 Tons CO2/yr for NG to run Turbine

$1.7 Million/yr
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presentationOUTLINE analysis THREE Formwork ANALYSIS

Alternate Forming Method
BACKGROIUND
Original Forming was conventional hand built timber and 
plywood constructed in the field

PROPOSAL
Utilize Flying Forms for the structural erection

GOALS
Reduce Construction Schedule
Reduce Waste in the forming process
Reduce Cost



FormworkANALYSIS analysis THREE Formwork ANALYSIS

DESIGN methodology

•Review the Original Forming System & Compare
•Analyze the Cost of the Original System
•Analyze the Schedule of the Original System

•Alternate Method
•Model Structure in Revit Structure
•Create Takeoff

•Estimate
•Durations & Cost for Both Methods of Installation
•MC2and Industry Professional Information



FormworkANALYSIS analysis RESULTS Formwork ANALYSIS

Production IMPACT

•Conventional Forming System
•Forming Shoring of Decking Done Simultaneously

‐Left in Place Until Concrete Reached 28 Day Design Strength
•New Formwork For Each Level, no Re‐use

•Flying Formwork System
•Form & Shore Deck with Truss System for Initial Pour

‐Utilizing High Early Strength Concrete Pull Forms after 4 Days
•Jump Flying Truss Forms to Next Level

Re‐Shore the Deck of the Lower Level as Truss is Pulled
•Re‐use the Forming System Floor to Floor



FormworkANALYSIS analysis RESULTS Formwork ANALYSIS

SAVINGS Impact
•COST saves $3.31/SF

•$440,000 in Savings is Realized 
Through Utilizing Flying Forms

‐reduced waste
‐re use of forms

•SCHEDULE

•16Days are Saved in the 
Construction Schedule

‐high early strength concrete
‐re use of forms 0 20 40 60 80 100

Conventional 
Forming

Flying Forms
1st Floor

2nd Floor

3rd Floor

Roof

73 
Days

89 
Days



Pre‐Fab & FormworkANALYSES Technical ANALYSES Co‐Generation  ANALYSIS

Conclusions & RECOMMENDATIONS
Prefabrication of Island Mechanical Assembly 

Allows the Laboratory finishes to be completed 58 days earlier
Estimated Savings roughly $37,000

Flying Forms
Reduces Waste
Allows the Structural phase to be  completed 16 days earlier
Estimated Savings of nearly $0.5 Million Dollars

Co‐Generation Facility
Creates Savings of nearly 1.7 Million each year 
High Initial Investment paid for in 3 years
Carbon Footprint of TSRI Reduced by 63%
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PROBLEM 
STATEMENT

Implementation has no 
Standard – Project Specific

Prefabrication & BIM Needs:
Management Execution 

Planning
Standard Requirements

TECHNOLOGY 
DEMANDS

Up‐Front Commitment
Clearly Defined Scope of 

Work
Early Decision Making & 

Extensive Planning
Earlier Design Completion 

with  Greater Detail
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Up‐Front Commitment

Accepting Responsibility and  Making a 
Commitment to Implementing these Technologies 

Successfully can be Easily Prepared for and 
Handled by Management. 
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BENEFITS OF PREFABRICATION

Reduced Construction Costs
Schedule Reduction
Increased Quality
Reduced Waste 
Increased Safety
Site Congestion

The controlled environment 
leads to reduced construction 
cost, shorter construction & 
installation time, reduced 
waste, an increase in quality 
and a higher degree of safety.
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DISADVANTAGES OF PREFABRICATION

Size of Assembly & Transportation

Design Flexibility

The size & weight of prefab 
assemblies is an essential 
concern when considering what 
can effectively be transported 
to the site without complicating 
the installation process.
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BIM CONECTION TO PREFABRICATION
Increase Opportunity for Prefabrication

Improve Coordination
Decrease Field Conflicts

Shorten Schedule
Material Staging

Better Design Input

The increase in coordination and earlier 
design finalization  leads to decreased 
conflicts in the field.

BIM helps but issues in the field offset its 
full potential.  The Learning Curve with this 
technology calls for more ROI studies.
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•Prefabrication of the Mechanical Islands

•Utilizing Prefabricated Flying Forms

•Containerized Delivery of Turbine

•BIM Streamlining of all assembly installations, 
forming processes and materials staging of 
deliveries

CONCLUSIONS & RECOMMENDATIONS
Change is Coming, Prepare and Assist:

BIM Leader Within Each Company

Educational Plan to Mitigate Learning Curve

Integrated Design Build Approach

Highlight Positive Impact of Technology

Document Results of Implementation

LEAD,  PROMOTE & CHALLENGE
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