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Executive Summary 

During the experience of working on Technical Assignment #1 – Construction Project 

Management, many aspects of this building were studied.  The George Mason PE Building is a 

multi-functional recreational facility housing three gymnasiums, a state of the art strength-

training and fitness center, racquetball/squash courts, as well as admin. offices and lounge areas 

for the students.  It will be under construction for approximately a year and a half before being 

completed in the summer of 2009 at the George Mason University Fairfax campus in Virginia. 

Being that the PE Building project is a renovation/expansion project, it provides some interesting 

challenges.  One of these challenges was that extensive demolition work was required.  Asbestos 

was also encountered and disposed of, presenting another interesting challenge.  This project was 

not a LEED rated project, but might be worth researching at a later time how to get it LEED 

certified due to the fact that Gilbane had already put together a small sustainability plan.  This 

project is being delivered in a standard CM at Risk fashion. 

In analyzing the project schedule, and compressing it to less than 30 activities, the distinct 

construction phases became apparent.  They include: Demolition, Renovations, New 

Construction, Sitework, etc.  It appears the schedule was phased in this manner not only to create 

a logical work order, but to minimize site congestion as well since there are virtually no staging 

areas.  One interesting detail that stood out in the schedule was landscaping occurs during the 

winter months.  It will be interesting to see if this ends up delaying the project due to possible 

bad weather conditions. 
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Project Schedule Summary 

The construction schedule for this project spans a time period of around two years.  It started in 
the fall of 2007 and is expected to be completed in the summer of 2009.  Some major phases of 
this project are as follows: 

• Demolition 
• Sitework 
• Renovation of Linn Gym 
• Renovation of Cage Gym  
• Renovation of Existing Core 
• New Construction 

As in any construction project, the foundation, structural, and finishes sequences are important in 
turning over a building on time.  For George Mason, there are several key elements to these 
sequences that need to be taken into consideration to make sure that happens.  Several 
underground utilities needed to be relocated from the existing building to lay the foundations for 
the new gym.  Being sure they did not run into any unforeseen conditions along with weather 
conditions, since the foundations were poured in early February, were key elements in making 
sure this sequence ran smoothly.  The key element to the structural sequence was material 
staging.  GMU’s site is rather small and congested, so ensuring adequate space for lay down to 
provide efficient work was of high importance.  Key elements for the finishes sequence are 
coordination of trades and on-time material delivery.  This is especially important for the 
renovation of the Linn and Cage gyms as they are being turned over for usage before the rest of 
the project is finished.  See Appendix A for the overall project schedule summary including 
important activities and milestones. 

Building Systems Summary 

Figure 1 (right) shows a summary checklist of all of the 
building systems included in George Mason’s PE Building.  
The following information is to provide a background of each 
system:  

Demolition 

Various materials were disposed of during the demolition 
phase.  These materials include: sheet metal, tile, paint, wood, 
etc.  Being that the existing building is an older building, 
asbestos was encountered during this process.  Appendix B 
shows a table including locations asbestos was found.  No lead 
paint was encountered during demolition. 

Building Systems Checklist 
Yes No Work Scope 
X   Demolition Required? 
X   Structural Steel Frame 
X   Cast in Place Concrete 
  X Precast Concrete 
X   Mechanical System  
X   Electrical System  
X   Masonry 

X   Curtain wall 

X   Support of Excavation 

Figure 1.     
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Structural Steel Frame 

The steel frame for this building consists of a series of braced bays with moment connections.  
The typical beam size is a W21 X 62.  Columns are encased in 8in. X 8in. X 4in. CMU blocks.  
Steel members were erected using a 70 ton hydraulic truck crane. 

Cast in Place Concrete 

No horizontal formwork was required for this project due to all elevated slabs being poured on 
metal decking.  The vertical formwork was mostly constructed of plywood/rough carpentry.  
However, in the mechanical courtyard area, west of the new Venue Gym, large metal forms with 
an expansive shoring system were used.  Curved sections were used as well to construct the 
South side of the large retaining wall. As previously mentioned, all concrete was poured into 
place. 

Mechanical System 

The mechanical plant is located in the Southwest corner of the site, adjacent to the Venue Gym.  
It is home to (3) 59 HP boilers and (2) 320 ton centrifugal chillers.  The air is distributed by (6) 
VAV Air Handlers located on the roof.  The main fire protection system consists of a 500 gpm 
pump with a dry-pipe sprinkler system.  The backup protection is provided by a 20 gpm jockey 
pump.   

Electrical System  

The electrical system consists of a 1200A, 480/277 V Main Service Switchboard.  Power is 
supplied by the campus utilities, and comes into the transformers at 75 KVA where it is reduced 
to 480/277 V and 208/120 V respectively.  The emergency backup system consists of an 
emergency generator set that is 100KW, 200A, and 480 V.   

Masonry 

The majority of the brick masonry is used as a veneer.  It is connected by using a shelf angle and 
masonry ties at 16” O.C. to the bond beam behind.  Scaffolding was erected and used to place 
the brick around the Venue Gym. 

Curtain Wall 

A large glass curtain wall makes up almost the entire East façade.  This façade encloses the new 
strength-training and fitness center.  The glass for the curtain walls consist of a combination of 
insulated and spandrel glass.  These glass panels are being constructed using a man and material 
hoist. 
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Support of Excavation 

Excavation support was only required at the North wall of the mechanical room.  Soldier piles 
and wood lagging were used at this location.  They were left in place to ensure the integrity of 
the Cage Gym.  Dewatering systems were not used at all on this project. 

Project Cost Evaluation 

The costs of the building systems were evaluated by 
performing several tasks: 

• Reporting actual project costs  
• Producing a parametric estimate using D4 Cost 2002 
• Producing a square foot estimate using RS Means 

Figure 2 (right) shows the actual project costs and costs per 
square foot obtained from the CM on the job. 

D4 Estimate 

The D4 estimating software was used to create a quick estimate by comparing similar projects to 
George Mason’s PE Building.  Two similar projects were selected and then averaged using 
George Mason’s building statistics to obtain the estimate.  The two projects used were Miami 
University’s Recreational Sports Center and Texas A&M University’s Student Rec. Center.  
These projects were strategically selected based upon similar project details.  Some of the 
common attributes these projects share with GMU are listed below: 

• Demolition 
• Steel Superstructure 
• Concrete Foundations 
• 2 Floors 
• Gymnasiums 
• Admin Offices 
• Café/Lounge 
• Strength-Training Facilities 

A couple subtle differences between these projects and GMU are that their building square 
footage is larger and the height is taller.  See Figure 3 (next page) containing the D4 cost 
comparison to George Mason’s PE Building.  

 

 

Actual Project Costs 
Cost Type Cost ($) 

Construction  24 million 
Construction per SF 205.96 

Overall Project  29 million 
Project per SF 248.86 
Major Systems  12.6 million 
Systems per SF 108.72 

Figure 2. 
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D4 Cost Comparison 

Project Building Size (SF) 
# of 
Floors Total Project Cost 

Miami U. Rec. Center 159,300 2 17.6 million 
Texas A&M Rec. Center 286,050 2 27.2 million 
Average today vs. GMU 116,166 2 20.6 million 

Figure 3. 
 

As one can see, despite the vast similarities and the fact that the two comparable buildings were 
larger and taller, the total project estimate came in lower than George Mason’s actual cost.  This 
differential could be caused by a couple different factors.  First, GMU’s PE Building is part 
renovation as well as new construction.  The two comparable projects are new buildings.  So the 
renovation aspect of GMU along with the removal of asbestos could account for a substantial 
amount of the difference.  Secondly, GMU’s large 2-story glass curtain wall façade as well as 
several smaller curtain walls enclosing the building dwarf any curtain walls described for the 
other two projects.  Curtain wall systems are very expensive, which in turn could amount for 
some of the cost difference between the projects.  A breakdown by CSI division of the D4 cost 
estimate can be seen in Appendix C. 

RS Means Estimate 

RS Means Square Foot Costs 2008 was used to create a rough estimate of the overall project 
based upon its square footage.  In using this method to obtain an estimate for George Mason, a 
few different building types had to be combined.  These include a gymnasium, college 
classroom, and college student union.  These three building types were combined to create the 
most accurate estimate possible since George Mason’s PE Building is a multi-functional facility 
and RS Means did not have one particular building type that would cover every aspect needed. 

The gymnasiums category was used to estimate the three gyms housed within the PE Building.  
Although the exterior wall types vary around the building’s entire perimeter, reinforced concrete 
block and face brick with concrete block back-up were used for this estimate for simplicity.  
Additives included with these estimates are as follows: 

• Bleachers 
• Scoreboard 
• Basketball Hoops 
• Lockers 
• Sound System 
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The college classroom category was used to estimate the remainder of the PE building.  Again, 
for simplicity the exterior wall type used was face brick with concrete block back-up.  Additives 
used for this are as follows: 

• Elevators 
• Lockers 
• Locker Benches 
• Classroom Seating  
• Smoke Detectors 

The only aspect the college student union category was used for was to account for the glass 
curtain walls. See figure 4 (below) for RS Means estimate with location factor included. 

  

 

 

 

 

 

As one can see, the RS Means estimate is slightly higher than the actual construction cost for 
George Mason’s PE Building.  The main factor that could have contributed to the estimate being 
high is that RS Means is accounting for complete new construction of these facilities.  In GMU’s 
case, half of the project is a renovation of the existing building instead of the construction of an 
entire new one, which generally should be less expensive.  A second possible factor could be the 
quantities of additives used during the estimate.  While care was taken to provide ballpark 
quantities, they were by no means exact and could have caused some of the monetary 
discrepancy.  See Charts in Appendix C for information on how the RS Means estimate was 
obtained. 

RS Means vs. D4 

While the D4 cost estimate produced a lower number and the RS Means estimate produced a 
higher estimate, when averaging these estimates together it produces an estimate fairly accurate 
to the actual construction costs.  See figure 5 (next page) for the comparison of these two 
estimates. 

 

 

RS Means Cost Comparison 
Building Section Building Size (SF) Cost ($) 
Venue Gym  14,437 2,453,647 
Linn Gym  15,995 2,298,073 
Cage Gym  14,232 2,074,701 
Rest of Building 71,502 25,192,763 
Total 116,166 29, 457, 649 

Figure 4.  
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D4 vs. RS Means 
Estimate Cost ($) 

D4  20.6 million 
RS Means 29.5 million 
Average 25 million 

Figure 5. 
 

Site Plan of Existing Conditions  

The site for George Mason’s PE Building is located on GMU’s Fairfax campus in Virginia. It 
lies in the midst of a wooded area on the western part of campus.  There are no adjacent 
buildings surrounding the site.  The only surrounding structures are tennis courts and a football 
field to the North.  See Figure 6 (below) for the location of the site on the GMU campus map. 
The site is the area shaded in blue.  Specific site plan can be seen in Appendix D. 

 

 

 

 

 

 

 

Local Conditions 

In researching construction methods around Fairfax, no preferred methods of construction were 
found.  Concrete and steel structures are used similarly throughout this region.  Construction 
parking for the George Mason PE Building project is at a minimum.  With the site being so 
congested, it allows only minimal parking for the Gilbane employees.  Subcontractors were 
prompted to buy parking passes to park at the nearby Field House, Northwest of the site. See 
Figure 7 (right) depicting the parking to site relationship. 

 

 

 

Figure 6. 

Figure 7. 
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Recycling locations near the jobsite and around Fairfax are readily available.  To put it into 
perspective, there are at least fifteen recycling centers within a 20 mile radius of the site.  The 
average tipping fee for recycling in the state of Virginia is around $57 per ton. 

The PE Building site rests on soils with five defined strata levels below approximately 6 inches 
of top soil.  These strata levels include the following: 

 Stratum A – silt fill with variable amounts of sand, mica, bricks, crushed stone, etc. 

 Stratum B – fat clay, elastic silt, silt, quartz rock fragments, etc. 

 Stratum C – silty sand, well graded gravel, mica, quartz rock, etc. 

 Stratum D – disitegrated rock, sandy silt, silty sand, quartz rock, etc. 

 Stratum E – schist rock, bedrock 

It was recommended that the first two strata levels be removed up to a depth of 2 feet and 
backfill 4 inches of crushed stone before pouring floor slabs.  Groundwater was observed at 
depths ranging from 9.2 – 22.3 feet below the surface.   

Client Information 

George Mason University’s two most important ideals are freedom and learning.  The PE 
Building is being renovated and expanded to bring it up to date with modern society and 
technology.  This building is meant to accommodate the future demands for recreational 
opportunities for students, and will ultimately become the main recreation center on campus.   

GMU’s cost, quality, schedule, and safety expectations for this project are very high.  The PE 
Building is meant to be somewhat of a signature building to the campus, so ensuring that it is 
completed at the highest level of quality is crucial.  Cost, schedule, and safety expectations are 
typically high on any construction project.  The owner always wants their building turned over 
on time and within the budget.  To put this into perspective, they started organizing closeout 
procedures and requiring mock-up documents from the subcontractors approximately halfway 
through the project to help accelerate this process in the end.  GMU promotes safety on the job 
everyday with making daily/weekly safety toolbox talks mandatory, as they do not want any 
accidents to occur.   
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Project Delivery System 

George Mason’s PE Building project is being delivered in a CM at Risk fashion.  This particular 
delivery method was chosen because Gilbane, the CM on the job, is a construction management 
firm rather than a regular general contractor.  However, George Mason typically works with 
general contractors.  To account for this, Gilbane is combining the CM and GC styles by holding 
all of the subcontractors’ contracts, hence creating the CM at Risk approach.  This has made 
their relationship different since neither of them is used to doing business in this manner.  An 
organizational chart depicting this delivery system can be seen in figure 8 (below). 

 

 

 

 

 

 

 

 

 

As seen in figure 7 (above), all contracts involved between the different players are GMP 
contracts.  The benefit of this type of contract is that it gives the party in charge of that contract a 
set price in advance.  This way if the party performing the work under that contract goes over 
budget, it falls on them instead of the party holding the contract.  Vice versa if the party 
performing the work comes in under budget, they make a profit.   

The subcontractors on this job were mainly selected by low bid.  However, there are a few 
exceptions to this as Gilbane selected/did not select a few contractors based on past experiences.  
Gilbane provides all of the bonding for the subcontractors.  This is done because they can 
provide it to the owner at a cheaper rate, which in turn makes them a profit.  It is done just to 
help them keep up with their subcontractors better as well.  The delivery method and contract 
types chosen for this project are appropriate being that it is a fairly straightforward project with 
not too many challenges. 

 

 

Figure 8. 
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Staffing Plan 

Figure 9 (below) represents Gilbane’s staffing plan for the George Mason PE Building project. 

Role Assigned 
Personnel 

Project 
Responsibility Skills Required Estimated 

Start Date 
Duration 
Required

Project Team              

Project Manager 
Ed von 
Roemer 

Manage team, Subs, 
etc.  Project Management  May 2007  April 2009 

Cost 
Engineer/Assistant 
PM 

Priya 
Varadan 

Evaluate spending, cash 
flow, etc. 

Financing, Project 
Management, 
Accounting  August 2007  July 2008 

Cost 
Engineer/Assistant 
PM  Unknown 

Evaluate spending, cash 
flow, etc. 

Financing, Project 
Management, 
Accounting  August 2008  July 2009 

Project Engineer  Adam Davis 

Process submittals, 
RFI's, Change Orders, 
etc. 

Read Contract 
Documents, Review 
Submittals  May 2007  April 2009 

Superintendent 
Ray 
Register 

Walk the job, supervise 
subs, etc. 

Read Contract 
Documents 

October 
2007  April 2009 

 

This structure, being that there are only four team members, provides a close working 
relationship between everyone.  It fosters easy communication as well as providing a great 
overall understanding of the whole project for all team members.  As seen in the figure above, 
Gilbane moved their original cost engineer to a different project and brought someone else in to 
finish the job. 

 

 

 

 

 

Figure 9. 
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Appendix B – Asbestos Results Tables 
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Appendix C – D4 & RS Means Data 

 

 

 

 

 

 

 

 

 



 

 

Appendix C – D4 Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix C – RS Means Data Sheets 
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