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EXECUTIVE SUMMARY 
The following technical report is an in-depth schedule and cost analysis of the National Intrepid Center of Excellence. 
Topics discussed include: project schedule, site logistic plans, structural estimate, and general conditions estimate. 
At the conclusion of the report is an outline of the PACE Roundtable event, which summarizes current and critical 
industry issues discussed by industry members and students. 

The project schedule has been refined to provide a more accurate picture of the project’s trade sequencing. Two 
activities important to project success are trade coordination and sequencing between different systems. Therefore, 
the two façade systems, MEP system and clinical equipment installation, are critical path elements that drive the 
trade coordination and sequencing activities.  

The site logistics at NICoE are very favorable for a flexible work environment. Due to the large workspace available, 
there is plenty of room to maneuver within the site during the construction phases. As a result, site logistics plans 
were consistent throughout the critical construction phases: excavation, substructure and interior work.  

The 72,000 sq.ft concrete structural system cost for NICoE was estimated to be $1.7 Million. This estimate was 
derived by doing a hand take-off for the formwork, concrete, and reinforcement. Then, using RS Means 2009, all 
costs involving labor, materials and equipment were calculated for footings, columns, beams, and the elevated flat 
slabs. 

General Conditions estimate arrived at $1.6Million dollars, approximately 4% of the project’s total cost.  A list of 
general conditions items were provided by Turner Construction for analysis. Then RS Means 2009 was run to 
develop a unit cost value for each of the items. The majority of the general conditions cost is comprised of personnel 
salaries.  

Finally, this report concludes with an analysis of the technical session presented at the PACE Roundtable. The main 
topic was BIM, particularly how to plan and execute BIM within construction industry projects. Other critical issues 
included: how to promote the usage of BIM, and the cost/time benefits.  
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DETAILED PROJECT SCHEDULE 
In order to create a schedule for the National Intrepid Center of Excellence, it is critical to understand the sequencing 
of the construction activities and how each activity affects the schedule on a daily basis. The purpose of the detailed 
schedule is to refine the activity requirements of the summary schedule. The information generated in the detailed 
schedule will be used in cost estimation analysis.  

NICoE began construction in early March 2009 and is scheduled to be completed in mid-July 2010, just over 16 
month of construction. Considering the limited time frame, and the 30 subcontractors needed, the construction 
activities in the schedule must be subdivided by trade. Some of the major activities on this project include:  
Mobilization/Demolition/Excavation, Cast-In-Place Concrete, Precast Concrete façade, Curtain Wall system, MEP 
rough-ins and distribution, interior finishes, and the medical equipment installation.  

Please see Appendix A for the detailed Gantt chart for NICoE.  

Schedule Narrative: 

The detailed schedule was first broken down into major activities by trades, and then further broken down into sub-
activities. Corresponding durations to each activity were also included in the schedule. This section will go through 
the major activities in order with the detailed schedule. 

The schedule kicks off with The Notice to Proceed, which was delivered on March 2, 2009. Next follows the 
contractor Mobilization activities.  

    Site Utilities 

Site utility activities began by running existing utility lines from the naval medical center campus central utility plant to 
the project site. The owner (NAFAC) is responsible for making sure campus utility lines are available for contractor 
use. It is very important to have temporary utilities available, as they are required for the all construction activities 
occurring on site. The site is scheduled to be run on temporary power for a 3 month period, and then switched to a 
permanent power using a 3000 amp transformer.  

   Excavation 

The NICoE project has a shallow foundation design; therefore, minimum excavation is required. Excavation is 
accomplished using a combination of laid back and shield/trench boxes as necessary depending on the space 
available around the perimeter of the building. Site restoration and asphalt paving activities are completed later in the 
project.    

   Substructure and Superstructure 

Following the excavation phase, the structural phase of the project is begun by substructure and superstructure 
activities. On May 14, 2009, spread footings and foundation walls were formed, poured and stripped in 42 days. 
Tower crane erection took place on May 19, 2009. The crane was used to lift chute concrete buckets to make way for 
the placement of the cast-in-place concrete slabs. Next, the slab-on-grade pouring began on June 17, 2009, and was 
poured in 7 sections.. Finally, the Level 2, low and high roofs were formed, poured, and stripped over a 2 month 
period. 
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   Building Envelope  

The building envelope is comprised of precast concrete panels and a curved curtain wall system. Therefore, it is 
essential that the subcontractors for the precast concrete, curtain wall, and elevated concrete slabs coordinate to 
ensure that critical connections are available to fuse all three systems successfully.  

On September 11, 2009 the precast concrete panels were placed using the on site crane, beginning at the northeast 
edge and continuing around the building in a clockwise-direction. During this time, the curtain wall subcontractor has 
been placing the curtain wall system with punched-in windows from the northeast edge, however, working in a 
counter clockwise direction. The curtain wall is being installed from the interior of the building.   

After the façade has been installed, the crane will be removed from the site and the 30’x30’ section of the floor 
structure will be formed, poured and finished. Roofing, fire protection and waterproofing activities will also be taking 
place at the same time in order to meet the watertight milestone date (December 25, 2009) and launch the interior 
activities of the project.  

   Interior Work 

Miscellaneous metals and the elevator installations begin with the building’s interior phase. Metal strips for the 
concrete stairs are installed with metal railings required for the loading dock and the interior staircase. Meanwhile, 
elevator layout installation took place on August 4, 2009.  It is important for the elevators to be up and running for the 
interior finishing phase, because they will be used to transfer the clinical equipment and materials.  Therefore, testing 
and commissioning of the elevators is a major responsibility of the elevator subcontractor.   

Next, drywall activities begin with metal stud framing of the 1st floor after all of the floors have been stripped and 
finished.  Hanging, taping and finishing the drywall occurs concurrently with the interior finishing activities of the 
project (November 20, 2009- January 11, 2009).   

The MEP is a critical path activity in this project. The MEP rough-ins have a total of 12 major activities; starting with 
installation of the least-flexible to most-flexible items. Rough-in duration will take about 4 months.  A 30 day duration 
time is used to field-erect the air handling unit, which is placed on the second floor mechanical room. Then HVAC 
testing and balancing is required to ensure the system’s performance. The electrical subcontractor, along with the 
mechanical and plumbing subcontractor, is in constant communication and coordination to ensure the required fit-
outs are completed.   

Meanwhile, interior finishing and medical equipment installation is taking place. The sequencing of finishes will begin 
on November 20, 2009, with a majority of the work done by trade-stacking each of the major clinical rooms. The 

interior finishes will continue in the same sequence as the building façade: beginning at the northeast and continuing 
in a clockwise direction in 4 quadrants. Along with interior finishes are the clinical equipment installations, provided by 

the owner.  It is important to make sure that all required electrical hookups are installed and ready to be joined with 
the medical equipment for a secure installation. The interiors of the building are scheduled to be completed on April 

7, 2010 which puts the National Intrepid Center of Excellence substantial completion date on May 10, 2010.  
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SITE LAYOUT PLANNING 

The National Intrepid Center of Excellence will be 
constructed within the Naval Medical Center site, 
located on the corner of Rockville Pike and Jones 
Bridge Road, in Bethesda, Maryland.  The campus site 
is composed of 12 facilities. Even though there are a 
total of six projects under construction concurrently at 
the Naval Medical site, NICoE has plenty of room to 
maneuver within the site (Figure1).  As a result, the 
site logistics were pretty consistent throughout the 
main construction phases: excavation, substructure 
and interior work. Material storage, trailers, contractors 
parking, dumpsters, project fencing/gates, traffic and 
pedestrian flows remain in consistent locations 
throughout the duration of the project. The site 
logistics plan has been put in place by Turner 
Construction.  

 

Security is a major issue faced by Turner Construction site access. Every laborer on site is required to have a 
background check, which grants him/ her a name tag. The name tag permits them site access and to work on the 
project. The security process can affect adversely affect the project schedule since it requires almost an hour per 
person to obtain security clearance.  Also, all visitors are required to be escorted by a team member of Turner 
Construction if entering the site.  

See Appendix B for detailed site layout plans. 

As seen in Figure 2, all construction traffic 
enters and exits the site via South Palmer 
road. This entrance will also be used as 
the permanent entrance for the NICoE 
once the construction is complete.  All 
delivery trucks are brought into the site 
and travel around the required loop, 
where they unload their shipments in the 
proper location.  

Turner Construction job trailers are 
located on the far southwest side of the 
site. This location was selected since the 
large empty grassed lot is not used by 
any other buildings or projects on 
campus. Limited staff parking is located 

Figure 1‐National Intrepid Center of Excellence located in 
Bethesda, MD 

Figure 2‐SiteLayout 
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close to the trailers for convenience. The lunch area, designated for all field laborers, is located adjacent to the job 
trailers.  

Two 30 Yard dumpsters, which hold up to 6 tons of debris total, are located on the southwest side of the site, for easy 
access to both project laborers and truck routes for weekly dumpster pickups. Material storage is placed on the west 
side, adjacent to the building footprint and in the range of the crane radius. In addition, a fire hydrant has been 
installed on the south side of the site for safety. 

Finally, a temporary road has been constructed around the west and south sides of the building perimeter to allow for 
easy workflow around the building. Convenient dumpster locations and pathways ensure that a clean and organized 
construction site will be maintained at all times.  

Excavation Site Layout 

The excavation phase for this project is very minimal since most of the spread footings only have a depth of 2.5’. The 
duration period for this phase is approximately 42 days.  The soils that will be removed from this site will be hauled 
offsite or if found suitable, will be stock piled on the west side of the site for backfill. In order to run temporary power 
on site, a temporary transformer has been placed on the southwest edge of the building, which ties into existing 
electrical supply. - 

Structure Site Layout 

The structural phase of this project consists of a slab-on-grade; the concrete elevated slabs and the building 
envelope. The crane location and the introduction of a concrete pump are the crucial factors between the excavation 
and structural site plans of the project. The concrete pump will be utilized to deliver concrete for the 2nd floor and both 
roof levels. However, the crane was unable to be placed outside of the building due to existing utilities. Instead, it is 
located on the south side of the building, one column line into the building. This location was chosen based upon 
allowable reaching distance without swinging over the adjacent 3-story building. The foundation for the crane is 30’ 
square and is placed on the 45 to the column grid so it does not interfere with the building foundation. 

Finishing Site Layout  

The crane and the concrete pump will be taken off of the site at final phase of the project. A key feature for the site 
layout is the location of loading docks and material hoists within the building perimeter.  The material hoists will be 
located on the northeast side based upon the finishing sequencing of the construction phase. Loading docks, along 
with the two main elevators, are used throughout the finishing phase of the project for material transportation and 
owner equipment installation. 
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DETAILED STRUCTURAL SYSTEMS ESTIMATE 
All take-off calculations for the structural estimate were performed by hand based off of the construction documents 
and specifications provided by Turner Construction.  RS Means 2009, along with MC2 Estimating Software, were 
utilized to calculate the cost associated with the structural take-off for the NICoE.  The structural system for the 
NICoE includes:  

• Reinforced Concrete Spread Footings 
• Concrete Slab-on-Grade 
• Reinforced Concrete  Round  and Square Columns 
• Reinforced Concrete Beams 
• Reinforced Elevated Concrete Slabs. 

Footings and Columns: 

The structure of the NICoE is not a uniform structure. It includes 17 different types of footings ranging from 4’-6”x4’-6” 
x12” to 15’x15’x33”. The columns are also composed of 17 different sizes, which vary from exterior 28” diameter 
round columns with a height of 36’-6”, to interior square columns which are 24”x24”x15’ (floor height).  Given the size 
variability, a detailed take off for each of the footing and column types was included within the structural estimate.  

Concrete Beams: 

The structural system used is a flat slab with 8” drop panels.  The drop panels are designed to transfer the loads 
uniformly to the reinforced column strips. Utilizing the drop panels between the columns and the floor slabs 
minimized the amount of concrete beams needed within the structure of the building.  Five types of beams are 
included to support the structure around the high traffic areas, such as: the central open staircase and two elevators. 
A detailed take off for each of the beam types were included within the structural estimate.  

SOG and Elevated Slabs: 

The slab-on-grade is mostly composed of a 5” thick concrete slab. Transitions to a 6” and a 12” thick slab in some 
spaces were also calculated.  As for the 9” thick elevated slabs, the concrete and formwork estimate was done for 
each floor and roof level.   

Concrete Strengths: 

The concrete strength for the footing is given as 3000psi.  Slab on grade strength is 3500psi. The strength for the 
concrete columns, reinforced slabs and beams is 4000psi.  

Please see Appendix C for detailed structural take-offs.  

In order to make the detailed estimate process more efficient the following assumptions were made:  

• The reinforcement required for the elevated slabs, beams and columns were estimated by an average area 
per floor and roof.  

• Finishing floor methods is with a manual screed, manual float and broom finish.  
• Silver Spring, MD location factor was used since Bethesda’s location factor does not exist in RS Means 
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• Overhead and profit are omitted from the cost estimate 
• Formwork, reinforcement and concrete waste factors are omitted from the cost estimate. 

See Figure 3 for a summary of the concrete, formwork and reinforcement quantities of the structural system, along 
with the labor, material and equipment cost associated with the work performed.  

 

Figure 3 – Cast‐In‐Place Concrete and Reinforcement Estimates 
 
The total estimate of the structural system for the NICoE is $1,559,960 ($1,733,289 *0.9(location factor)).  

This project is a 100% donated project from both private and public sectors. Subcontractors are heavily involved in 
donating both materials and labor for this project. Therefore, the actual cost for the structural system is not provided. 
As a result, the detailed structural estimate is compared to the RS Means CostWorks breakdown estimate of 
$1,672,950, calculated in Technical Assignment 1. This number is very close, only with a difference of 7.2%. Also, 
comparing the hand takeoff from the 2009 RS Means estimate to the MC2 Estimating Software report included in 
Appendix B, the numbers are again close with a percent difference of 6.8%.  
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GENERAL CONDITIONS ESTIMATE 
Turner Construction’s typical list of items included within their General Conditions estimate is represented by this GC 
estimate for the NICoE. This list is broken into 5 categories:  Project management / coordination, temporary services, 
construction facilities, general conditions, and insurance/bonds/testing and inspections.  On the list of the GC items, 
RS Means Building Cost data 2009 was used to calculate the unit cost per item.  Each calculated cost of was based 
on a 9 month design phase (40weeks) and a 16 month construction period (73weeks). The total general condition 
estimate is about $1.7Million (4% of the building cost). Like most general conditions estimate, the salaries for the 
project management and site supervision team makes up a large portion of the cost. In addition, an examination of 
the project and construction site location aided in determining the necessary items to include in the estimate. 

The following assumptions were made throughout the estimate:  

• RS Means 2009 was used to derive individual staffing salaries for the job.  
• When staff salaries were not avaliable in RS Means, a 10% increase was used for each of the respective 

levels.  
• Staffing durations are based off of the start dates on the job (Information received from Turner Construction)  

 

 
 

A summary of the General Conditions cost estimate includes:   

• Project management and coordination: $1,509,995.00 
• Temporary services: $61,911.00 
• Construction Facilities: $28,170.00 
• General conditions: $72,964.00 
• Insurance/Bonds/Testing & Inspections: $135,250.00 

A detailed breakdown of the General conditons is seen in Figure 4.  
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Figure 4‐ General Conditions Estimate 
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 CRITICAL INDUSTRY ISSUES 
On October 26, 2009, the Penn State AE depatment launched the 18th Annual PACE Roundtable event at the Penn 
stater in State College, PA. Undergraduate and graduate students, as well as professors and industry members  
attended the event. The day consisted of an industry panel discussion, three breakout sessions, and ending with a 
student panel group discussion.  The main topics discussed included: affects of the economic downturns in the 
construction industry, Energy and the Construction Industy, Business and Networking, BIM Executive Planning, and 
the communication landscape of this generation.   

Industry Panel: State of Construction    

 The purpose for this discussion was to provide leaders in the building industry an opportunity to share their 
observations of the economic downturn impact on the construction industry. They also shared some working 
strategies currently in use that are helping to make projects more successful.  

This panel included 5 industry members from different companies. Each began with sharing their thoughts and views 
on the economic impacts to their company and how it is changing the way they receive and do work on a daily basis. 
The economy has had an obvious  impact on the construction industry.  

One of the most noticable outcomes has been an increase in competition between companies on bid days. This 
results from an increasing number of smaller companies bidding on projects in markets that they have little to no 
experience in. For those companies, their risky strategy is to bid more often to be able to keep cashflow on a 
consistent level.   

Another outcome is the decrease in construction fees. Profits are depending more on how good a team is able to 
deliver projects under budget and on-time.  Many panels members have noted that new technology is an effective 
way to differentiate companies from their competitors. After the industry panel leaders provided their input, the 
audience was given the oppotunity to question about insights on what to expect from a future economic turnaround.    

Technical Sessions :  

Three critical technical industry issues were discussed at the PACE Roundtable event. These isses were: Energy 
and the Construction Industy, Business and Networking, and BIM Executive Planning. At this event, I choose to 
attend the BIM Executive Planning break-out session, which included industry memebers from Barton Malow 
Company, Gilbane Building Company, Clark Construction, Balfour Beatty Construction, and Truland Systems 
Corporation.  

BIM Summary 

Most of the companies currently using BIM use the software for: design coordination, document control, 3D MEP 
coordination, and cost estiamting. Successfully implementing BIM can speed up coordination of the contruction 
process, which in turn results in a cost savings up to millions of dollars. Despite the increased knowledge of BIM 
benefits, there are several issues faced by the industry concerning the BIM process. The following questions were 
raised during the session:  

• Who all should be involved in the BIM process? What subcontractors do we include or not include? 
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• How to utilize young educated students, who are considered to have a strong technical background but no 
construction field experience. Will they be considered adaquate project BIM modelers?  

• In what stage of the BIM process does the model get turned over to the contractor? 
• How are time and cost benfits calculated for the BIM coordination meetings being held on the project?  
• How do we engage subcontractors and manufacturers to implement BIM technology?  
• How detailed should the models be?  

Some of these questions can be answered using the Project Execution Planning Guide, which has been released to 
the public by Dr. Mesner and his fellow reseachers. The Guide breaks down the procedures of implementing BIM into 
4 procedures on a construction proejct. The 4 procedures include: Identifiying the BIM goals and uses, designing BIM 
project execution process, developing information exchange requirements , and defining support infrastructure for 
BIM implementations. This guide serves as a promising start for the industry to begin comfortably using BIM on a 
fundamental and wide-scale basis. In addition, IFC-industry Foundation Classes, which are apart of “BuildingSMART” 
is currently working on BIM standerization plans. This will help ease some industry issues conserning the usage of 
BIM.  

Suprising Facts  

The lack of familiarity with the BIM technology among the industry memebers in this discussion surprised me the 
most. The students seemed to have a better grasp on this technology than some of the industry leaders in the room.  
Also, there were smaller subcontractor companies in the room who outright opposed the usage of BIM due to lack of 
funding, knowledge or incentive for them to implement the new technology. Finally, there was a brief discussion on 
design repetition in the construction industry. Design drawings are being redesigned by the subcontractors, which 
have a better grasp on the construction side of the project.  

Overall, the Industry memebers were eager to hear from students about the current research with BIM and ways to 
further incorporate BIM into their company.  

Thesis Relevance  

The project team for National Intrepid Center of Excellence uses BIM modeling for 3D coordinations with MEP and 
structural designs. A dedicated BIM coordinator is assigned to hold weekly meetings with the MEP and structural 
subcontractors on the job. During these meetings, clash detections are run between the designs and corrective 
action for these clashes are assigned to each of the subcontractors. After speaking with project team, it appears that 
BIM successfully continues to save money and time on this project.  

One very helpful topic that may be applied to my thesis project is the implementation of BIM as a facility management 
and document control tool. RFI’s and submittals could be tracked within the model as opposed to relying on a shared 
filing system.  This can be very helpful in many aspects of the project. For instance, the material status can be 
immediately tracked with a click of a button. The model can also be used as a facility management tool when 
transferring the model to the owner. It can simply be used as a maintenance and operation tool. The equipment used 
in this building is essential to the operation of the building itself. Using the model as a facility mangement tool will can 
expedite the mantaince process as whole. 
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 Key Contacts  

One of the main industry memebers within the BIM Execution Planning session that I hope to gain additional 
information from is Tyler Swartzwelder, Gilbane Building Company. Tyler is a Penn State AE graduate, 2007. He is 
on a project that is implementing BIM and is curently discussing the usage of the model for a document control 
purposes.  

Another company I hope to gather information from is Turner Construction and their BIM department. After speaking 
to Keith Knarr (Turner’s PACE attendee) and David Wysong(NICoE’s Project Manager), they strongly recommended 
me to their BIM department since they are currently discussing the usage of the model as a facility management tool.  

Student Panel Discuisson : 

The event came to a close with a small student panel discussion concerning the communication landscape of this 
generation.  Five students shared their thoughts on social networking sites such as Twitter and facebook, and how 
they are being increasingly used as a way of communication. Blackberries, Gmail, and other new technologies allow 
for faster and more efficient means of exchanging information. Finally, the industry memebers had a chance to 
provide insight on the roles these communication patterns have in the professional workplace. 



APPENDIX A 

 





 





APPENDIX B 

  





 

 

 



APPENDIX C 

 

 



 

 

 

 

 

 



 

 



 


