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Brenton Decker  Technical Assignment #2 
 

Executive Summary 

 The following report contains: a detailed project schedule, analysis of site planning, a 

detailed estimate for the structural system, a general conditions estimate, and a summary of 

current critical industry issues for the George Mason PE Building Renovation and Expansion.  A 

detailed construction schedule was produced by taking the schedule from the previous technical 

assignment and adding to it.  This schedule contains 172 activities and is broken down by trades.  

By breaking down the schedule in this manner, the sequencing and work order become apparent. 

Site layout planning for the superstructure phase of the project was analyzed as well.  

Since this phase is broken up into two separate sequences, several site plans were developed 

showing the site layout for each sequence.  In developing these site plans, it seemed interesting 

that only one crane was used to erect the steel.  The structural system for the new addition seems 

large enough that using two cranes may have been a better option.  The schedule and monetary 

impact of using two cranes instead of one could be an interesting aspect to research at a later 

time.   

The detailed structural system estimate was calculated using MC² Estimating Software. 

An easy to read estimate summary broken down by CSI Division shows how the final cost was 

obtained.  Through this estimate, a more in depth analysis of the structural system was performed 

than in the previous technical assignment and specifics about the structure were learned.  The 

general conditions estimate was calculated using RS Means Building Cost Data 2009.  Included 

in this estimate are the CM’s staffing fees, general project item costs, and temporary utilities.   

Lastly, critical industry issues discussed at the PACE Roundtable Meeting were analyzed.  

The PACE Roundtable is an event for students and industry members to come together and share 

current information and issues going on in the industry.  The issues discussed at this meeting 

included LEED, BIM, and Energy and the Economy.  The current issues of the economy crisis 

and how it affects the construction industry is the specific topic analyzed in this paper. 
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Detailed Project Schedule Summary 

As previously mentioned in technical assignment one, the construction schedule for this 
project spans a time period of approximately two years.  The preconstruction phase started in 
May 2007 following with the construction starting in October 2007.  The completion date for the 
PE Building is set for April 2009.  The detailed schedule was produced simply by revamping the 
previously made schedule.  This was done by breaking out each general activity into the 
activities of the different trades.  In doing this, 172 activities were scheduled.  Some of the 
different trades the schedule is broken into are as follows: 

• Demolition 
• Site work 
• Concrete 
• Steel 
• Mechanical & HVAC 
• Electrical 

By looking at the detailed schedule, the sequencing, work flow, and in what order the 
building was constructed can be recognized with ease.  The PE Building has been strategically 
phased by the different building sectors.  These phases include: 

• Cage Gym 
• Linn Gym 
• Existing Core 
• Mechanical Room 
• New Venue Gym 
• New Venue Gym Public Space 
• New East Wing 

On the schedule, the Mechanical Room and New Venue Gym Areas are part of sequence 1A and 
1B.  The New East Wing is Sequence 2 and the renovation of the existing core is Sequence 3.  A 
couple activities found that do not follow the traditional start on the bottom floor and build up 
are in Sequence 3. In this sequence, the MEP rough-in and hanging and finishing the walls of the 
upper level are done before the lower level.  It has yet to be determined why this was done, since 
the rest of the work flows in the traditional manner.  The detailed schedule can be seen in 
Appendix A. 
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Site Layout Planning 

 Following up the site plan made in technical assignment one for GMU’s PE Building, site 
layout planning needed to be done for a critical construction phase of the project.  In this case, 
the erection of the superstructure phase was chosen.  The PE Building’s new superstructure 
includes steel erection for the new Mechanical Plant, new Venue Gym, and new East Wing.  
These areas are broken down into two sequences with the Mechanical Plant and Venue Gym 
being sequence one and the East Wing being sequence two.  Figure 1 (below) shows the site 
layout with the respected sequences.  Note that prior to this time the existing East Wing has been 
demolished. 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

Figure 1. 
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Figure 2 (above) shows the site layout for sequence one steel erection.  Note only one 70 
ton hydraulic truck crane was used to erect the steel.  The site plan shows two cranes only for the 
purpose of showing the work flow from West to East, which is represented by the (red) arrow.  
The material hoist follows the crane and is used to hoist men and tools to connect the steel 
members.  The (orange) arrows are the entrance and exit to the site.  Material staging on the PE 
Building’s site is rather limited to the South and East sides of the site due to congestion.  As 
Figure 2 shows, the staging area for this sequence is South of the new Venue Gym.  Note the 
trailers shown do not include the CM’s (Gilbane) trailers.  These are trades trailers only.  At this 
point in the project, Gilbane had their office set up inside the existing core of the building.  Also 
note that the parking shown is only for Gilbane personnel.  As mentioned in technical assignment 
one, the subs had other designated parking areas on GMU’s campus. 

 

 

 

 

 

 

 

Figure 2. 
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 Figure 3 (above) shows the site layout for sequence two steel erection.  Again, note the 
multiple cranes are only shown to portray the work flow from South to North represented by the 
(red) arrows.  The material hoist again follows the crane with the purpose of hoisting men and 
tools to connect the steel members.  For this sequence there are two staging areas, one at each 
end of the East Wing.  This may not be the most ideal staging setup, but again options are limited 
due to site congestion.  Note in this sequence, Gilbane’s office is now outside in the trailers since 
this steel erection hinders their ability to enter from the East side until the steel sequence is 
complete.  No site plans were able to be obtained from the CM to compare and critique to these.  
Larger, scale versions of the sequence one and two site plans can be seen in Appendix B. 

 

 

 

 

 

 

 

 

Figure 3. 
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Detailed Structural Systems Estimate 

 The detailed structural systems estimate was calculated using MC² Estimating Software.  
This estimate encompasses the structural system for the new construction on the GMU PE 
Building.  The new construction includes the Mechanical Plant, Venue Gym and public spaces, 
and East Wing.  The structural system for these new areas is a combination of the following: 

• Concrete Strip Footings 
• Concrete Slab on Grade 
• Concrete Column Footings 
• Steel Columns  
• Steel Beams 
• Elevated Composite Metal Deck Floor Slabs 
• Metal Roof Deck 

Figure 4 (right) shows quantities of the concrete and 
steel components of the structural system. 

 

 

 

 

Figure 5 (right) shows the labor, material, and 
equipment costs for the entire structural system. 

 

 

 

The total cost of the structural system obtained using the MC² Software was approximately 2.6 
million dollars.  For more quantity and cost related data, see quantity takeoff sheets and the 
estimate summary broken down into CSI Divisions in Appendix C. 

 

 

 

 

Concrete & Steel Quantities 

Item Quantity Unit 
Concrete 1316.69 CY 

Steel 332.61 Tons 
Steel 744 Pieces 

Figure 4. 

Manpower Costs 

Description Total Cost 
Labor $2,150,917.80 

Materials $419,347.59 
Equipment $37,022.37 

Figure 5. 
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General Conditions Estimate 

 The general conditions estimate was calculated using RS Means Building Cost Data 
2009.  It is a representative of what Gilbane’s general conditions estimate would include.  Some 
items included in this estimate are as follows: 

• Staffing costs 
• Jobsite Office costs 
• Vehicle/Travel costs 
• Temporary Utilities 

For a more in-depth breakdown, see Appendix D for the full general conditions estimate as well 
as supporting RS Means data sheets. 

Critical Industry Issues 

 During the PACE Roundtable Meeting, there were three different breakout sessions that 
discussed various topics and how they affect the construction industry.  The topics included 
LEED, BIM, and Energy and the Economy.  Given the current economic crisis, the topic of 
choice was Energy and the Economy.  During this session, industry members explained how the 
crisis was affecting their projects and ways of doing business.  The first affect brought up was 
material escalation.  This is a major issue due to gas prices skyrocketing, which leads to higher 
freight charges and delivery costs.  To manage this, contractors are buying out work early and 
including price guarantees into their contracts for projects that span several years.  Owners are 
starting to demand more emphasis on the design of control systems for their buildings, as well as 
caring more about the life cycle costs.  As a result of this, energy retrofits are becoming popular.  
There has also been an increase in European and Japanese products being used, specifically 
mechanical systems and building facades.  These products are more energy efficient than 
American products, hence the increase.   

 On the economy side of things, current good and bad markets were discussed.  The good 
markets being: 

• Data Centers 
• Federal Work 
• Healthcare 
• Education 
• PPP 
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The bad markets being: 

• Gaming 
• Condos 
• Spec Offices 

Some industry members viewed the current crisis as a good thing instead of bad, pointing out 
that there are a lot of opportunities to pick up work were maybe another contractor left the job.  
Lastly, they pointed out that renovation projects were on the rise as the result of our current 
economy.  George Mason’s PE Building fits right in being that it is in the Education market and 
is part renovation.   

 Another important topic discussed, while not being an industry issue, was the idea of a 
mentoring program for the students.  This is a great idea if implemented properly.  It would not 
only help students in deciding what option to pursue within the major, but keep them aware of 
what is really going on in the industry.  It would also help develop the people skills needed to 
succeed in this business.  This program would initiate the first contact with an industry member, 
which can be quite intimidating to a young student who is not used to that type of situation.  
These mentors would also be people students could go to for help on projects as well as thesis as 
they advance through their college careers.  Overall, it will help develop a better all around 
engineer, and it is a program that should have been thought of and put into action years ago. 

Key Contacts Met 

• Seth Glinski – Forrester Construction Co. 
• Coleman Walker – Hassel Construction Co. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

Appendix A- Detailed Project Schedule Summary 
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Appendix B – Superstructure Sequencing Site Plans 

 

 

 

 

 

 

 

 

 

 
 

 



 

 

 

 

 

 

 

 

 

Appendix C – Detailed Structural System Estimate 

 

 

 

 

 

 

 

 

 

 



 

Appendix C – MC² Estimate Summary 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix C – Quantity Takeoffs 

Column Takeoff 

Size  
Weight 
(plf) 

Height 
(ft) 

Quantity
lbs of 
Steel 

Tons 

W10X33  33 26 20 17160 8.58 
W10X33  33 12 4 1584 0.792 
W10X39  39 26 6 6084 3.042 
W10X39  39 12 1 468 0.234 
W10X45  45 26 12 14040 7.02 
W10X49  49 26 4 5096 2.548 
W12X45  45 35 2 3150 1.575 
W12X53  53 12 2 1272 0.636 
W12X53  53 14 4 2968 1.484 
W12X53  53 26 2 2756 1.378 
W12X65  65 35 4 9100 4.55 
W12X65  65 26 6 10140 5.07 
W14X90  90 35 12 37800 18.9 
W8X48  48 14 5 3360 1.68 
HSS6X6X3/8  27.48 35 9 8656.2 4.3281 
HSS6X6X3/8  27.48 26 1 714.48 0.35724 
HSS6X6X3/8  27.48 12 1 329.76 0.16488 

TOTAL  124678.44 62.33922 
 

Slab on Grade Takeoff 

Concrete thickness 
(in) 

Concrete 
(SF) 

Concrete 
(CF) 

Concrete 
(CY)  

Reinforcing 
(WWF) 

5  34716.5 14465.2 535.7
6x6 
W2.9xW2.9 

6  4140 2070 76.7 6x6 W4xW4 
 

Elevated Slabs on Metal Decking Takeoff 

Concrete Thickness 
(in) 

Concrete 
(SF) 

Concrete 
(CF) 

Concrete 
(CY) 

Reinforcing 
(WWF) 

4.5  39,931 14,974 554.6
6x6 
W1.4xW1.4 

 

 



 

Concrete Column Footings Takeoff 

Size  Thickness  Quantity 
Concrete 

(SF) 
Concrete 

(CF) 
Concrete 

(CY) 
Rebar 
Qty. 

Rebar 
size 

Rebar 
Dia. (in.) 

Rebar 
Wt. (plf) 

10'X10'  24"  1  100  200 7.4 44 #7  0.875 2.044
10'X11'  24"  1  110  220 8.1 46 #7  0.875 2.044
10'X12'  24"  1  120  240 8.9 24 #7  0.875 2.044
10'X20.66'  24"  1  206.6  413.2 15.3 70 #7  0.875 2.044
15'X13'  24"  1  195  390 14.4 60 #8  1 2.67
16'X15'  24"  1  240  480 17.8 66 #8  1 2.67
2'X4'  12"  1  8  8 0.3 8 #5  0.625 1.043
3'X7'  12"  1  21  21 0.8 12 #5  0.625 1.043
4'X4'  12"  4  16  64 2.4 48 #5  0.625 1.043
5'X5'  14"  1  25  29.2 1.1 16 #5  0.625 1.043
5'X5'  18"  17  25  637.5 23.6 272 #5  0.625 1.043
5'X5'  12"  4  25  100 3.7 64 #5  0.625 1.043
6'X11'  12"  1  66  66 2.4 20 #5  0.625 1.043
6'X6'  14"  1  36  42 1.6 16 #5  0.625 1.043
6'X6'  18"  3  36  162 6.0 48 #5  0.625 1.043
6'X6'  24"  2  36  144 5.3 48 #5  0.625 1.043
6'X6'  30"  2  36  180 6.7 64 #5  0.625 1.043
7'X7'  32"  2  49  261.3 9.7 32 #6  0.75 1.502
7'X7'  18"  18  49  1323 49.0 288 #6  0.75 1.502
7'X7'  24"  2  49  196 7.3 64 #6  0.75 1.502
8'X8'  18"  4  64  384 14.2 72 #6  0.75 1.502
8'X8'  24"  1  64  128 4.7 36 #6  0.75 1.502
8'X8'  18"  3  64  96 3.6 36 #5  0.625 1.043
9'X9'  24"  3  81  486 18.0 120 #6  0.75 1.502

9'X9'  18"  2  81  243 9.0 40 #6  0.75 1.502
 

Floor Decking Takeoff 

Deck Depth 
(in) 

Gauge 
Area 
(SF) 

2  18  39,931 

Roof Decking Takeoff 

Deck Depth 
(in) 

Gauge 
Area 
(SF) 

1.5  20  32,086 

3  18  14,437.5 
 
 

 

 



 

  

 

 

 



 

  

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Appendix D – General Conditions Estimate 

 

 

 

 

 

 

 

 

 

 



 

Appendix D – General Conditions Estimate 

General Conditions Estimate 

Description Quantity Unit Unit Cost Subtotal Total 
Jobsite Management               

Project Director 104 Weeks 5114.58 $531,916.32   
Field Personnel           

Project Manager 104 Weeks 2175 $226,200.00   
Field Engineer 104 Weeks 1350 $140,400.00   
Cost Engineer 104 Weeks 1350 $140,400.00   
Superintendent 83 Weeks 2025 $168,075.00   

Project Controls           
Document Control 100 Weeks 1882.17 $188,217.00   
Safety 83 Weeks 2452.17 $203,530.11   
QA/QC 75 Weeks 3075.86 $230,689.50   

SUBTOTAL Management         $1,829,427.93 
            

SITE REQUIREMENTS           
Jobsite Office           

Office Trailers (50'x12') 8 Months 416 $3,328.00   
Office Equipment 18 Months 155 $2,790.00   
Office Supplies 18 Months 85 $1,530.00   
Telephone Bill 18 Months 80 $1,440.00   
High Speed Data Setup 1 LS 2600 $2,600.00   
High Speed Data Monthly 18 Months 200 $3,600.00   
Lights & HVAC 18 Months 150 $2,700.00   

Site           
Port-a-Johns 3 Ea. 171 $513.00   
Toilets, Trailer 2 Ea. 355 $710.00   
Dumpsters (2) 40 C.Y. capacity 83 Weeks 1300 $215,800.00   

Vehicles/Travel           
Pickup Trucks 4x4  (4) 24 Months 645 $61,920.00   
Fuel, Trucks 104 Weeks 800 $83,200.00   

Temporary Services           
Temporary Lighting 66926 CSF 27.7 $1,853,850.20   
Temporary Power (18 months) 66926 CSF 0.75 $903,501.00   

SUBTOTAL Site Requirements         $3,137,482.20 
            

TOTAL ESTIMATE         $4,966,910.13 
 

 



 

Appendix D – RS Means Data Sheets 

 

 

  

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 


