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Executive Summary: 
 
Technical Assignment one is an in depth review on the Unknown Data Center.  Some key 
construction management aspects were explored during this report.  They include: the project 
schedule, the building systems, the project cost, the existing conditions/utilities, the local 
conditions, the client, the project delivery method, as well as the staffing plan used on this 
project. 
 
This is a highly sensitive project; therefore, some information from the topics mentioned above 
will not be given in this report.  The Data Center is the second of three expansions to the existing 
building.  It is a one story structural steel frame building expanding south from the first phase of 
the expansion.   
 
The project main focal challenge was the complex mechanical and electrical systems integrated 
in this project.  The project’s schedule is based off the MEP systems.  The need to procure all the 
long lead items early in the design stage was necessary in order to have a short, efficient 
schedule.  During construction, regular coordination meetings were a must in order to decrease 
the amount of clashes in the MEP systems.  The preconstruction of this project started August 
21, 2009, followed a month later with the construction.  The building was then complete August 
30, 2010. 
 
The total construction cost of this project was determined to be $21 Million.  This worked out to 
be $1,200 per square foot.  This price is much higher than typical project of the same nature 
obtained using D4Cost and RS Means Costworks.  This is due to different façade, structural 
systems and a higher complexity in the MEP systems. 
 
After analyzing all the information in this report, key components to this project are the 
mechanical and electrical systems in this building.  Since the MEP systems in this project are 
critical for success on this project, it will make for an interesting research topic.     
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A. Project Schedule: 
 
The design for the Data Center was completed in December of 2008.  However the 
preconstruction did not start until August of 2009 with the completion of the conceptual 
documents and the soils report.  This project is the second of three expansions.  The first and 
second expansions are done.  The third expansion will be underway in the future. 
 
Preconstruction started August 21, 2009.  The preconstruction phase includes bids, submittals, an 
intense review for all the complex mechanical and electrical systems, and the contract awards for 
the subcontractors.  To accelerate the project Turner construction fabricated all the long lead 
items such as chillers, dry coolers, pump packages, etc…  The schedule can be seen on Appendix 
A for more detail. 
 
The procurement phase started roughly a month after the preconstruction phase was underway, 
September of 2009.  The procurement phase includes the review and the submittals of all trades 
as well as the shop drawing submittals. The procurement phase also includes all the notice to 
proceeds for all the major subcontractors that were awarded contracts for the Data Center.  The 
milestone represented in the schedule from Appendix A is the first trade that mobilizes onsite. 
 
The construction started on the 21st of September, 2009.  The construction phase is broken up 
into nine categories: Site, existing, upper/lower slab on grade, roof, underground/upper 
floor/lower floor, and under raised floor coordination.  The site all of the trades that will be 
working in the Data Center, this includes: the excavation, foundation work, steel erection, 
enclosure, etc…   The existing portion refers to all the work the trades performed to the existing 
building.  The upper/lower slab on grade portion includes work done by all trades in the building.  
The roof portion includes structural, finishes, and MEP fit-out.  The coordination started before 
all the construction done inside the building.  This was done by Sigma 7 for the purpose to 
reduce clashes in the mechanical, electrical, and plumbing components of the building. 
 
The construction is wrapped up with the installation of the sprinkler systems and is followed by a 
milestone, substantial completion.  The Data Center is then enters its final inspection followed by 
the closeout, August 30, 2010.     
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B. Building Systems Summary: 
 

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  

  
Structural Steel Frame:  
This project consists of a one story addition with a braced steel frame structure.  A typical 
bay size is roughly 25’ X 40’.  The design of the beams is very unique due to the heavy 
mechanical load on the roof.  Therefore, the beam’s size and weight sporadically changes 
throughout the building.  A typical size girder and beam where there is no mechanical 
equipment above is a W24X76 and a W24X68, respectively.  Where mechanical systems 
lie on roof top, the girders and beams are typically a W30X90 and a W30X108, 
respectively.  There are beams on this project that get up to W40’sX250’s.  The steel was 
erected with a 250 ton All Terrain Crane.  The crane was located on the south side of the 
building.  More detail on the location of the crane will be presented in later reports  

 
In addition to this unique steel frame design, the structural engineer had to design a 
dunnage type system to support the mechanical systems on the roof.  This dunnage is 
made of 6”X6” hollow tube structural steel (See building statistics 2 for more detail). 

 
The flooring of the Data Center consists of a composite slab structure.  The total slab 
depth is 5” lightweight concrete.  The metal deck used is 1 ½” 16 gauge composite metal 
deck and spans east-to-west along the building.  The concrete slab is reinforced with 4X4 
- W4.0XW4.0 welded wire fabric.  
 

 Cast in Place Concrete: 
This project consisted of very little cast in place concrete.  Cast in place concrete 
consisted of slab on grade, slab on deck, equipment pads, and the foundation footings and 
spread footings.  The concrete used for the footers and slabs was 4000 psi normal weight 
concrete and 3000 psi lightweight concrete, respectively.  The design of the formwork 
was the contractor’s decision.  The material of the formwork that was used on this project 
consisted of chamfer strips.  These chamfer strips was one of the following material 
sporadically used onsite: wood, metal, PVC or rubber.  The placement method used to 
place the concrete was by truck.   
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Precast Concrete: 
The Data Center’s expansion envelope was all done by precast concrete.  Since the new 
expansion only included new mechanical, computer, and electrical rooms, no windows 
were needed.  Due to the sensitivity of the project, the pre-casting location will remain 
unknown.  The precast panels had at least a 20 work day lead time for contractor erection 
and review of calculations.  The precast panels are designed to withstand wind forces up 
to 200 mph.  The panels are connected by use of bearing pads.  There are four different 
type of bearing pads used to connect the panels.  The bearing pads include: Elastomeric, 
laminated fabric-rubber, frictionless and tempered hardboard pads.  The panels will be 
temporarily braced by the contractor until ready to be placed permanently.  Jacks, shims 
or bolts were used to align and level the precast depending on the type of bearing pad.  
The type of connection used is to fill with grout, bolt or weld depending on what is 
specified in the shop drawings.  The minimum bearing on steel, concrete, and masonry 
(existing), shall be 2 ½”, 3”, and 3” respectively.  To ensure quality, if any precast panel 
falls under any tolerances, the panels must be replaced to the cost of the contractor.  As 
stated in the structural steel section.  The crane used to erect the precast panels was a 250 
ton All Terrain Crane. 

  
Mechanical System(s): 
The primary mechanical room is located on the first floor on the west side of the 
building.  This project also includes a generator room, pump room, substation room, and 
a mechanical yard also located on the first floor.  On the roof includes chillers, dry 
coolers, and radiators.  The Data Center consists of many different types of mechanical 
systems.  They include:  Chilled water systems, glygol water systems.  The chilled water 
system is 350 ton and the GPM ranges from 1,100 – 1,300.  The dry cooling is a 190 ton 
system.  The glygol water system is located on the roof and pumps out 110,040 CFM.   

 
The fire-suppression systems include a combination of sprinkler piping, jockey pumps, 
fire pumps, control panels, service water supply piping, water tanks, fire dampers, smoke 
exhaust systems, and fire alarm panels. 

 
 Electrical System(s): 

The design of the Data Center’s electrical system includes a 2N electrical infrastructure 
with concurrent maintenance.  The building includes an existing 600A, 480Y/277V mass 
distribution systems.  The expansion includes three new mass distribution systems that 
consists of 1200A, 480Y/277V.  First mass distribution panel distributes to a 600A, 
480Y/277V system.  This services the new lighting and receptacles, as well as some 
mechanical systems.  The second mass distribution panel distributes to a 600A, 
480Y/277V system that services mechanical equipment and is reserved for the future use 
(third expansion).  The final mass distribution panel distributes to a 600A, 480Y/277V 
system that services more lighting and receptacles, as well as more mechanical systems.  
An important issue to note, the contractors had to bring in a 300 Ton Crane to set the 
generators on the roof.   
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C. Project Cost Evaluation: 
 
Due to Turner’s contract agreement with the owner, the building system cost breakdown will not 
be included in this report.  Below in Table C.1 shows the different cost associated with the Data 
Center: 
 

 Cost Cost/SF 
Construction: $21 Million $1,200.00 
Total Project: $33 Million $1,890.00 

Building System: $12 Million  
 

$688.00 

Table C.1Project Cost Summary 
 
D4Cost was used for the Data Center.  D4Cost does this by referencing historical data on past 
projects with similar size, type, and number of stories.  D4Cost was used to generate an 
estimated construction cost of roughly $2.2 million with a square foot cost of $110.00.  Also a 
total project cost of roughly $5.6 million and a square foot cost of roughly $321.00.  To see a 
more detailed breakdown, refer to Appendix C.2.  There are several reasons why these numbers 
differ from the actual project numbers.  First, D4Cost did not have any data on a past project that 
consisted with a Data Center that used an Architectural precast envelope which will increase the 
cost sporadically.  Additionally, the Unknown Data Center has multiple mechanical systems as 
well as an advanced electrical system that include three 2MW generators.  Lastly, D4Cost did 
not include any cost for structural steel frame.  The historical data only included a Data Center 
that structure is cast in place concrete.  The Unknown Data Center has a structural steel frame 
and composite slab on deck, as well as, cast in place concrete for the foundation spread footers 
and concrete footers.  
 
RS Means Costworks was also used to produce a square foot estimate for this project.  Like the 
D4Cost, RS Means Costworks uses historical data with similar size, building height, type, and 
number of stories.  RS Means Costworks generated and estimated construction cost of $5.6 
Million and a square foot costs of $320.00.  The value that the RS Means Costworks generates 
closer to Turners values, given above.  However, the values still falls short from Turners given 
cost information explained in the beginning of this section.  The same reasoning for the 
differences in price from the D4Cost analysis applies to this scenario as well. 
 
 
 
 
 
 
 
 
 
 



                                                   
Technical Assignment One                      October 5, 2010               

                    Construction Project Management │The Pennsylvania State University       8 

 

D. Site Plan of Existing Conditions: 
 
Due to location restrictions on this project, the location will not be given in this report.  Refer to 
Appendix D.1 for a satellite view of the site.  Based on the observation with the vicinity map, the 
site is fairly remote, thus, vehicular and pedestrian traffic was not a top concern.  The attached 
site plan shows a basic north plan layout of Phase 2 of the Data Center’s expansion as well as the 
Phase 1 and the existing building with the height related to the building.  The attached site plan 
also shows traffic patterns, storm drainage and existing water layouts.  The temporary facilities 
such as electric, sanitary and gas is not shown in the site plan.  The reasoning is all temporary 
facilities used for this project came from the existing building, including phase 1.  Refer to 
Appendix D.2 for more details. 
 
 
 
 
 

E. Local Conditions: 
 
Due to the sensitivity of the project, the location of the project will not be released in this section.  
The zoning type integrated in this project is type 2 zoning.  The allowable height is restricted to 
55 feet.  Due to the use of sprinklers, the allowable height became 75 feet which was plenty for 
the 43 foot one story expansion.   
 
The type of soil surrounding the area was a mix between sand, silt, clay, shale, siltstone, and 
sandstone.  Because the Data Center is a one story expansion, excavation was not a complex 
issue on this project. 
 
 
 
 
 
 

F. Client Information: 
 
Due to the nature of this project, this report will not release any client information.  For a general 
idea, the Data Center Expansion is the second of three expansions.  The owner is building to 
expand their business.  
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G. Project Delivery System: 
 
The project delivery system selected by the owner to use for the Data Center is a Design-Bid-
Build.  In the figure below, figure G.1, is a detailed breakdown of the project team organization 
chart.   
 

 
Figure G.1- Project Organizational Chart 

 
 
 
The owner holds a contract with Sigma 7 design group.  Sigma 7 is a very odd company in which 
they service architecture as well as engineering design.  The contract type is lump sum.  Moving 
along the chart, the owner has lump sum contracts with Goldstein Associates, who serviced the 
structural components of the Data Center, and Birdsall Service Group, who serviced the civil part 
of the Data Center.  Lastly, the owner holds a guaranteed maximum price (GMP) contract with 
Turner Construction Co.  Turner holds lump sum contracts with several subcontractors. 
 
The major subcontractors are as follows: 
 Nordic Contracting – Concrete/Foundation  
 Universal Concrete – Precast  
 Lynchburg Steel - Steel Erection  
 
For this particular project, it was critical for communication between all trades involved in this 
project, especially Turner and Sigma 7.  Coordination meetings for all MEP systems were vital 
to keeping the project on schedule.  For more information, refer to section A and Appendix A of 
this report. 
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H. Staffing Plan: 
 
Turner Construction staffed this project a little different due to the Data Center being a 
specialized construction project. Below in figure H.1 show a detailed chart of the staffing plan 
used for the Data Center. 
 
 
 

 
Figure H.1 Project Management and Supervision Staff Organizational Chart  

 
 
 
 
Because the mechanical, electrical, and plumbing systems of this project were critical, it was 
necessary for Turner to have a MEP project manager look over the general superintendent and 
MEP superintendent.   
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Appendix A: 
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Appendix C.1 – D4 Cost Summary: 
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Appendix C.2 – RS Means Square Foot Cost Summary: 
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Appendix D.1 – Vicinity Maps: 
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Appendix D.2 – Site Plan of Existing Conditions: 
 

See Attached  
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