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EXECUTIVE SUMMARY 

 The technical assignment which follows provides an introduction to the C-5 Fuel Cell Facility 
project for the 167th Airlift Wing in Martinsburg, WV. Included in this report are the basics of the 
construction management techniques used by Kinsley Construction, Inc. for completing this project, as 
well as the existing conditions of the project. A discussion on the purpose of the project and the 
expectations of the client for a successful project is also found in this report.  

 The C-5 Fuel Cell Facility is being constructed under a Design-Build contract between the 167th 
Airlift Wing of the West Virginia Air National Guard and Kinsley Construction, Inc. of York, PA. Under 
this agreement Kinsley Construction has management responsibilities for all design and construction 
activities. It is interesting to note that Kinsley Construction is acting not only as a construction manager 
for the project, but also as a general contractor, as they are self-performing a significant portion of the 
work. Further information about Kinsley Construction’s management of construction for this project can 
be found in the following sections: project schedule summary; project delivery system; and staffing plan. 

 Some of the unique aspects of the Fuel Cell Facility are the structural steel system and the high 
expansion foam fire protection system.  These systems will not be discussed in great detail in this report, 
but some basic information concerning the structural steel can be found in the building systems 
summary. The abnormality of the steel system is also expressed in the cost of the system as compared to 
the typical cost of a hangar. This difference can be seen in the project cost evaluation by comparing the 
actual estimated cost against the square foot estimate developed from RS Means data. 
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PROJECT SCHEDULE SUMMARY 

The schedule for the Fuel Cell Facility is fairly straightforward as a Design-Build project. 
Unfortunately, one of the key advantages of the design-build delivery system was not fully realized; almost 
no time was saved in the schedule by overlapping the design and construction phases.  In fact the design 
of the building, neglecting minor changes further into the project, was almost entirely finished before any 
major construction activities began. Fortunately, due to the somewhat decreased complexity of the 
project, specifically in the finishes area, the design phase for the Fuel Cell Facility was fairly short at only 
98 days from time of award until the 100% Design Document Review. Official awarding of the project to 
Kinsley Construction occurred in early October of 2008 with a proposed project completion date at the 
end of March 2010.  

FOUNDATIONS 

Prior to any foundation construction, blasting of the rock on site was completed as well as mass 
excavation to meet the grade of the proposed building pad. The foundation sequence, which began near 
the end of April 2009 and ended near the end of June 2009, consisted of caissons, grade beams and pier 

          Caisson being poured   

caps, as well as a small section of strip footings. 

        Pier Cap after placing 

STRUC

tion began in mid-July following the completion of the foundation sequence 
and was completed near the end of August. The steel erection began on the west side of the building with 

e long

is truss 
as 

TURAL SYSTEM 

 Structural steel erec

th  transverse truss being set by two crawler cranes and then supported with temporary shoring 
towers. A third crawler crane also helped support the truss until the apex trusses were set to hold 
everything together. This sequence was repeated on the east side of the building as it mirrors the west 
side. Finally, the truss which spans over the main hangar door was set to connect the two sides. Th
was set in three sections, one by each of the three cranes. It too required the temporary shoring towers 
support until the entire structure was complete.  
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Steel Erection 

BUILDING ENCLOSURE 

 Following steel erection, roof construction and masonry work on the exterior walls began, with 
d wall panels following immediately after the completion of the split-face 

CMU. Upon completion of these items as well as installation of the insulated translucent panels, the 
uilding  

 Due to the function of the Fuel Cell Facility, finishes in the building are limited. The walls are 
d CMU and the floors are primarily exposed concrete, VCT, or ceramic tile. This sequence of 

activities occurs before the hangar door is installed so the building is not yet completely enclosed. Once 
e buil

ill 

See Appendix A for Project Schedule 

 

 

 

 

 

the installation of the insulate

b  exterior is mostly completed and construction of MEP systems as well as partition walls begins.
The building will not be water tight though until late December 2009 when the hangar door is installed. 

FINISHES 

simply painte

th ding has become water tight, the MEP systems will be completed along with the fire alarm and 
security systems running throughout the building. Exterior improvements such as asphalt roadways and 
miscellaneous concrete pads will begin in late October 2009 and be completed around the same time as 
the building becomes water tight. When all interior systems are near completion, preliminary testing w
begin in preparation for the commissioning process which will take place in March 2010. 
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BUILDING SYSTEMS SUMMARY 

   

 

UPPORT OF EXCAVATION 

rt excavation of 3’ and 6’ diameter caissons 
• Submersible pump used to dewater excavations for caissons 

sverse trusses spanning nearly 220 feet 
• Wide flange and hollow structural steel columns and beams 

ce of steel erection as described in 

TE 

ete used for caissons, grade beams, and pier caps 
• 4000 psi reinforced concrete used for slab on grade 

 
or drainage system- had been broken into 

loping toward them 

Construction Activity In Scope of Work? 

 Demolition No 

Support of Excavation Yes 

Structural Steel Frame Yes 

Cast In Place Concrete Yes 

Precast Concrete No 

 

 
M  echanical System Yes 

Electrical System Yes 

Masonry Yes 

 

 
Curtain Wall Yes 

 

S

• Steel casing used to suppo
 

STRUCTURAL STEEL FRAME 

• Braced frame with two tran
 
• K-series and Long span joists supporting roof 
• 3 crawler cranes (250 ton, 200 ton, 160 ton) following sequen

schedule summary 

CAST IN PLACE CONCRE

• 3000 psi reinforced concr
 
• Hand-set steel formwork used for grade beams, pier caps, and slab on grade
• Slab on grade design was changed based on under flo

75’ x 75’ squares with drains at center, now trench drains are used with floor s
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MECHANICAL SYSTEM 

radiant heaters providing 300MBH each to the hangar area are suspended 
from the structural steel 

 
area along with inline centrifugal exhaust fans 

0 CFM air handling unit, 

l fire protection to the hangar area 

former will convert the 12.47 kV utility distribution to 480Y/277V building 
utilization 

s are provided in the electrical room for 400Hz generators 

t-face CMU veneer covers the first 10’ above finished floor level around the exterior of the 
building with an accent course at approximately 3’ above finished floor level.  

 support spaces. 
rovide 

asonry on the exterior, insulated metal wall panels cover the majority of the wall 
space. 

 

 tier roof. 

• (13) vented infrared 

• (2) 15,000 CFM make-up air units which are located, one each, in the mechanical rooms provide
ventilation to the hangar 

• Centrifugal fans at 250 CFM aid in exhausting of trench drains under the floor slab 
• HVAC for the support spaces is provided by two 300 GPM boilers, a 4,00 

three 1,400 CFM energy recovery units and VAV boxes 
• A wet pipe automatic fire sprinkler system provides fire protection to all areas of the building 
• A high expansion foam (HEF) system provides additiona

ELECTRICAL SYSTEM 

• A new service trans

• 200A load break junction boxes distribute power to the building 
• Connection

MASONRY 

• A spli

o The veneer is connected to the structural steel around most of the building. 
o Connections are made to a load-bearing CMU wall around parts of the

• Load-bearing 12” CMU walls separate the hangar area from the support spaces and p
support for K-series joists with bearing plates at top of walls.  

• CMU partition walls provide separation between support space rooms.  
• Scaffolding for all CMU walls is simple birdcage type  scaffold 

CURTAIN WALL 

• Above the m

• For the lower tiered portion of the building, the panels are set with the use of articulated boom
lifts. 

• The panels covering the higher tier will be set through the use of scaffolding which is set on the 
lower
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PROJECT COST EVALUATION 

COST SUMMARY FOR C-5 FU

   $298.78 per SF 

ctio  Cost in

r SF 

$3,419,475    $43.38 per SF 

  $21.65 per SF 

  $20.28 per SF 

20.94 per SF 

t Estimating Software, I created an estimate for the C-5 Fuel Cell Facility using 
historical cost data from the two projects listed below, and adjustments for time and location. The projects 

 
ated 

loor  $8,328,276 

uction 

See r D4 ost Est

 

EL CELL FACILITY 

 Construction Cost:  $23,551,204 

  Note: Constru n cludes all costs except sitework, permits, and design fees 

 Total Project Cost:  $26,757,781    $339.46 pe

BUILDING SYSTEMS COSTS 

 Mechanical System:  

  Note: includes HVAC and fire sprinkler  

 Electrical System:  $1,706,783  

 Steel:    $7,768,880    $98.56 per SF 

  Note: includes structural steel and misc. metals 

 Structural Concrete:  $1,598,316  

  Note: includes foundations and slab on grade 

 Sitework:   $1,650,799    $

  Note: does not include building earthwork, that is included in Construction Cost 

D4 COST ESTIMATE 

 With the D4 Cos

were chosen based on having a similar square footage to the Fuel Cell Facility as well as only having one 
story. Unfortunately, D4 did not have any aircraft hangars in its database so I had to select projects that 
seemed like they would have longer spans of steel as is the case in the Fuel Cell Facility. When the 
averaging wizard was used, D4 came up with an estimate of $243.09 per SF which works out to be a total
of $19,161,862. This estimated value is approximately $7.6 million less than what was actually estim
from the drawings and specifications for the C-5 Fuel Cell Facility. 

 Galaxy 14 Cinema  73,342 SF  1 F

 Kansas City Auto A 67,000 SF  1 Floor  $3,732,973 

Appendix B fo  C imate 
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RS MEANS SF ESTIMATE 

angar was selected from the 2009 RS Means Square Foot Estimating 
book. The area of the Fuel Cell Facility fell within the range listed, so I was able to interpolate to find 

 RS 
to 

per foot 

t 

 

F x 25SF = $10

ation  = $9,132,693 Total Cost

 To begin, the Aircraft H

values corresponding to a Steel Frame with Metal Sandwich Panels as the exterior walls. The model in
Means did not include any special foundations, such as the caissons on the Fuel Cell Facility, so I had 
assume a cost per SF for these which I based off of the cost for the slab on grade. The hangar door in RS 
Means seemed to be rather small in comparison to the actual type of door system being utilized so I 
assumed that the actual cost would be close to double that of the SF cost listed. These additions were 
added to the base cost before the story height and perimeter adjustments were made. 

 Base Cost per SF with noted additions: $111.85 

 Story Height Adjustment:  $16.72  $0.44 

 Perimeter Adjustment:   $0.07  $1.06 per 100 lineal fee

 Subtotal per SF:   $128.64

  $128.64/S 78,8 ,140,048 

 Additives (speakers and security) $7389 

  $10,147,437 x 0.90(loc  factor)  

ix C for RS Means information used 

COMPARISONS 

RS Means, the cost per square foot is less than the actual construction 
cost for the C-5 Fuel Cell Facility. The D4 estimate was much closer to the actual with a difference of about 

• The hangar in RS Means is a very basic commercial hangar most likely for far smaller 
planes than the C-5 and therefore do not require nearly as large of spans for the steel, 

e 

lectrical systems, and finishes. 

  $9,132,693/ 78,825SF =  $115.86 per SF 

See Append

 In the case of both D4 and 

$55 per SF, while the RS Means estimate was low by about 60%, or more than $180 per SF. Some of the 
reasons that these low numbers occurred, specifically with the RS Means estimate, may include the 
following: 

greatly reducing the sizes of members required. 
• The model contains no cost for the High Expansion Foam system which is present in th

Fuel Cell Facility. 
• The Fuel Cell Facility also contains support spaces within the building which increases 

the cost of HVAC, e
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SITE CONDITIONS 

SITE LOCATION 

d at West Virginia Eastern Regional Airport in Martinsburg, WV 
• Part of base for 167th Airlift Wing of West Virginia Air National Guard 

out of the base 
East- Maintenance Hangar for C-5 aircraft; almost identical to the proposed Fuel Cell Facility 

 

ccess is restricted 
• Security of the runway is of extreme importance- painted lines on concrete of taxiway denote that 

 needs to be watered down  

 used on site 

See Appendix D for Site Plans 

 

 

 

• Project locate
 

NEIGHBORING STRUCTURES 

• North- Access road into and 
• 
• South- Taxiway and runway for C-5 aircrafts
• West- Fire department for the Airlift Wing 

SPECIAL CONDITIONS 

• As a military base, a

contractors may not cross 
• After blasting procedures, a survey was required to check for any stones that may have flown on 

to the taxiway 
• Dust from construction activities is required to be minimized for sake of operation of aircrafts at 

the airport- site
• All structures at the airport need to be lit at night as well as flagged during the day- this includes 

the building itself as well as the cranes being
• Construction activities can be stopped at any time by Contracting Officer when under a security 

warning 

 

 

 

 

Aerial view  project 

 of Google Maps) 

 of
location  

(Courtesy
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LOCAL CONDITIONS 

PREFERRED METHODS OF CONS

 particular structural system is not necessarily 
preferred over the other. That is, there are buildings with concrete structures as well as those with steel 

 to 
l 

t construction parking is very convenient. There is a 
large gravel covered area between the building footprint and the access road to the north which is used for 

ruction waste is to be done off the base and is the responsibility of 
the contractor. The cost of this service is approximately $650 per month.  

 subsurface stratification is divided into two strata: 
(1)residual soils with sands, silts and rock fragments, and (2)rock which is primarily shale. From the 

orings g 
e 

he 
el 

 

 

TRUCTION 

 The Martinsburg, WV region is one in which a

structures. For the Fuel Cell Facility though, it is obvious that a steel structural system is required due
the incredibly long spans that are required. Such a building could not be done as a concrete structure. Al
other parts of the project stay fairly close to the typical construction methods of the region such as slabs 
on grade and CMU exterior walls. The architectural features of the building, while not typical for any 
buildings outside of the base, match perfectly with the existing structures on the base.  

CONSTRUCTION PARKING AVAILABILITY 

 The site for the Fuel Cell Facility is such tha

job trailers, office trailers, and material laydown, as well as parking for the project. 

RECYCLING AND TIPPING FEES 

 Disposal of all debris and const

SOIL AND GROUNDWATER CONDITIONS 

 According to the Geotechnical Report, the

b  that were completed, it was found that the condition of the shale for bearing ranged from bein
very poor to good. It was suggested in the report that drilled shaft foundations be used in order to hav
bearing on competent rock, hence the use of caissons. The report also stated that no groundwater was 
found during the borings, but noted that it may become present depending on the fracture structure of t
shale. This information was based on the construction of the Maintenance Hangar to the east of the Fu
Cell Facility; no groundwater was found during borings for that building, but it was encountered when 
holes for caissons were drilled. Submersible pumps were used to dewater the drilled holes for the caissons
when necessary, but subsurface water was minimal. 
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CLIENT INFORMATION 

d future occupant of the C-5 Fuel 
Cell Facility is the 167th Airlift Wing of the West 

 
 Fuel 

f 

the airport, construction of the Maintenance Hangar wh the Fuel 
Cell Facility, and a new control tower. 

ct are slightly different than private construction projects. As with 
all parts of the public sector, federal funding is set by a budget and the money must be spent or the budget 

 
jects, 

the Owner but has not been an issue thus far on the Fuel Cell 
Facility project. This is due in large part to the safety program in place by Kinsley Construction which 

 

ly explained, through 
examples of the two similar hangars on the base, what he expects from the Fuel Cell Facility. While there 

em 

s the steel erection as the 
project completion is mainly driven by the completion of the structural frame.  

The Owner an

Virginia Air National Guard. This unit is 
responsible for the flight and maintenance of the
C-5 Galaxy aircraft as seen to the left. The
Cell Facility is part of the overall C-5 Conversion 
project at the Martinsburg base which consists o
major renovations to the West Virginia Eastern 
Regional Airport. Some of the other individual 
projects that have been completed as part of the 
Conversion project include complete 
reconstruction and expansion of the runways at 
ich is located to the immediate east of 

 Cost expectations for this proje

will most likely be decreased in the future. Of course, this does not mean that there is unlimited funding 
and the project is still expected to be completed for budgeted cost. Completion of the project by the 
scheduled date is of importance to the owner mainly because of a desire to occupy the building as soon as
possible. While the owner is not looking to make a profit from the final product as in commercial pro
the completion of this building means that the overall Conversion project is one step closer to being 
complete. Also, there are no plans for any phased occupancy of the building, so the Airlift Wing cannot 
move in to the building until completion. 

 Safety is of utmost importance to 

includes training of all individuals who are to work on the site, as well as safety inspections by company 
safety officials. The Contracting Officer, a Lt. Col. in the Airlift Wing, has discussed some of the 
discrepancies he has had in the past with contractors concerning safety issues, and expressed that he has
no problems with kicking somebody off the site for violations. 

  With regards to the quality of the project, the Lt. Col. has also repeated

are no high-end finishes in the hangar, the details that are present are expected to be just right. One it
that has been specifically addressed is the jointing in the slab for the hangar area. The Lt. Col. has shown 
the two existing hangars and specified the parts in each that he likes best. 

 The only sequencing issue that the Owner has shown concern for i

    

Technical Assignment 1 
 

http://www.engr.psu.edu/ae/thesis/portfolios/2010/keg5031/index.html 
  



Kyle Goodyear Construction Management 
C-5 Fuel Cell Facility Martinsburg, WV 
October 5, 2009 
Advisor: Dr. Riley 
       
 

Page | 12 
 

PROJECT DELIVERY SYSTEM 

  

 

 

 

 

 

167th Airlift Wing 

WV d  Air National Guar

Owner 

 

 

Kinsley Construction, Inc. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Design/Build Manager 

LSC Design 

Design ager, 
Architect 

 Project Man

Kinsley Construction, Inc. 

Structural Steel 
Fabricator/Erector 

Kinsley Construction, Inc. 

Sitework Contractor 

Ralph E. Tolbert Masonry 

Masonry Contractor 

TranSystems 

Str er uctural Engine

TranSystems 

MEP Engineer 

Greenway Engineering 

Civil Engineer 

Megadoor 

Hangar Door Contractor 

VFP Fire Systems 

Fire tor  Sprinkler Contrac

I.B. Abel 

Electr ctor ical Contra

James Craft & Son 

M r echanical Contracto
Note: All contracts are Lump Sum contracts.  
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PROJECT DELIVERY SYSTEM 

The C-5 Fuel Cell Facility cture, as seen in the chart 
above. This abnormal structure has been used because a design-build delivery system was chosen for this 
project. of the 

sed 
on a Lump Sum bid which was created from the preliminary project documents provided in the Request 

roject Manager for the project as it is an entity in the 
Kinsley family of companies. The contract between Kinsley and LSC is set up as a subcontract though, as 

roject delivery system was set by the 
circumstances of the funding, it is to the advantage of the Owner to use this. With this type of project 

bilities to be 

 

 

 project has a unique organizational stru

 The decision to use this project delivery method was determined based on the requirements 
funding for the project. As a federally funded project, the government was able to be selective in how this 
project was delivered. In some cases, this would cause projects to be bid as small business set-asides, but 
due to the size of this project that was not an option and so the design-build was the second option.  

 Kinsley Construction was selected to be the Design-Build Contractor and Project Manager ba

for Proposal. Acting as the Design-Build Manager and a general contractor, Kinsley was required to 
provide payment and performance bonds for the total value of the project. Kinsley Construction was also 
required to purchase Builder’s Risk Insurance. 

 LSC Design was selected as the Design P

are all of the contracts between LSC and the engineering firms that were selected. All of these contracts 
are based on a lump sum as noted above in the organizational chart. Subcontractors were selected based 
on lump sum bids to Kinsley Construction for the project and therefore the contracts are based on those 
lump sums. It can be seen in the organizational chart that Kinsley Construction opted to self-perform the 
sitework as well as the steel fabrication and erection.  

 Although the decision to use the design-build p

delivery, the Owner needs to be responsible for only one contract, allowing all other responsi
taken care of by the Design-Build Manager. It also creates much greater collaboration between 
contractors and design professions which can help eliminate problems further down the road that occur 
frequently with the design-bid-build method.    
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STAFFING PLAN 

  

The Project Executive’s role in the project is to oversee the project as a whole and was primarily 
involved during the design phase of the project by coordinating with the Design Project Manager. He 

e: 
r and 

s responsible for the following: 
inspection of work put in place for compliance with design documents; reporting any deficiencies; field 

 the 

 

 Project Executive 

Dallas DiFiore 

 

 

 

Project Manager 
 

Keith Stewart  

 

 

 

 

 

 

 

 

spends most of his time away from the site as he is also involved with other projects currently being 
worked on by the company. The Project Manager spends much more time on site and his duties includ
cost control; working with the safety director; coordination with the Superintendent about manpowe
materials; managing contractual arrangements with subcontractors; maintaining good working relations 
between Owner, Contractor, and Designer. The Project Manager also oversees all tasks completed by the 
QCM, Superintendent, and the Accountant relevant to the project.  

 The Quality Control Manager is on the site at all times and i

correspondence; review of plans and specifications for accuracy. Management of on-site activities is
responsibility of the Superintendent. He is in charge of: ordering and scheduling material deliveries; 
assigning crews; monitoring the deficiencies list created by the QCM; enforcing security on the site. The 
Project Accountant is responsible for tracking all costs and expenditures for the project. 

Quality Control Manager Superintendent Project Accountant 

Andrew Rudolph Eric Knepper Wanda Peatross 
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Appendix A 

C-5 Fuel Cell Facility 

Project Schedule Summary 
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ID Task Name Duration Start Finish

1 Notice to Proceed 0 days Wed 10/8/08 Wed 10/8/08
2 Design Phase 98 days Wed 10/8/08 Fri 2/20/09
3 100% Design Document Review 10 days Mon 2/23/09 Fri 3/6/09
4 Structural Shop Drawings 37 days Thu 2/26/09 Fri 4/17/09
5 Office Mobilization 5 days Tue 3/24/09 Mon 3/30/09
6 Issue Construction Documents 10 days Wed 3/25/09 Tue 4/7/09
7 Initial Layout and Stakeout 3 days Wed 4/8/09 Fri 4/10/09
8 Approve Structural Shop Dwgs 15 days Thu 4/9/09 Wed 4/29/09
9 Site-Stormwater and Grading for Bldg 36 days Thu 4/9/09 Thu 5/28/09

10 Fabricate Structural Steel and Joists 49 days Thu 4/30/09 Tue 7/7/09
11 Construct Foundations 46 days Mon 4/27/09 Mon 6/29/09
12 Underground Utilities 45 days Fri 5/29/09 Thu 7/30/09
13 Steel Erection 30 days Wed 7/15/09 Tue 8/25/09
14 Construct Roof 21 days Wed 8/26/09 Wed 9/23/09
15 Masonry Walls 15 days Wed 8/26/09 Tue 9/15/09
16 Install Insulated Metal Panels 16 days Wed 9/16/09 Wed 10/7/09
17 Floor Slab 19 days Thu 9/24/09 Tue 10/20/09
18 MEP Rough-In Overhead 32 days Wed 10/21/09 Thu 12/3/09
19 Construct Interior Partition Walls 20 days Wed 10/21/09 Tue 11/17/09
20 MEP Rough-In in Walls 10 days Fri 10/23/09 Thu 11/5/09
21 Site Asphalt and Concrete 34 days Wed 10/21/09 Mon 12/7/09
22 Install Hangar Door 24 days Wed 11/25/09 Mon 12/28/09
23 Building Enclosed 0 days Mon 12/28/09 Mon 12/28/09
24 Complete MEP Systems 24 days Wed 11/25/09 Mon 12/28/09
25 Fire Alarm and Security System 43 days Fri 12/4/09 Tue 2/2/10
26 Complete Sevice Road- Wearing and Paint 8 days Tue 12/8/09 Thu 12/17/09
27 Landscaping 7 days Fri 12/18/09 Mon 12/28/09
28 Testing and Commissioning 40 days Wed 2/3/10 Tue 3/30/10
29 Project Complete 0 days Wed 3/31/10 Wed 3/31/10

10/8
8 2/20

2/23 3/6
2/26 4/17

3/24 3/30
3/25 4/7

4/8 4/10
4/9 4/29
4/9 5/28

4/30 7/7
4/27 6/29

5/29 7/30
7/15 8/25

8/26 9/23
8/26 9/15

9/16 10/7
9/24 10/20

10/21 12/3
10/21 11/17
10/23 11/5

10/21 12/7
11/25 12/28

12/28
11/25 12/28

12/4 2/2
12/8 12/17

12/18 12/28
2/3 3/30

3/31

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
2009 2010

Task

Progress

Milestone

Summary

Rolled Up Task

Rolled Up Milestone

Rolled Up Progress

Split

External Tasks

Project Summary

Group By Summary

Deadline

Page 1

Project: C-5 Summary Schedule.mpp
Date: Mon 9/28/09
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Statement of Probable CostTuesday, September 29,2009 Page 1

C-5 Fuel Cell Facility -Jul 2009 -WV -Other

Prepared By: Prepared For: AE Department
The Pennsylvania State University
104 Eng. Unit A
University Park, PA 16802
Fax:

51732
Civic/Gov.
CAS
MET
CMU
MET
CON
NEW

Kyle Goodyear
AE Senior Thesis 2010
The Pennsylvania State University
University Park, PA 16802
717-887-9125 Fax:
78825Building Sq. Size:

Bid Date:
No. offloors:

No. of buildings:

Project Height:
1st Floor Height:

1st Floor Size:

Site Sq. Size:
Building use:
Foundation:

Exterior Walls:
Interior Walls:

Roof Type:
Floor Type:

Project Type:

1
1

Division Percent Sq. Cost Amou~t
Bidding Requirements

Bidding Requirements

General Requirements
General Requirements

0.37
0.37

0.90
0.90

71,306
71,306

1,239,880
1,239.880

Site Work
Site Work

6.47
6.47

15.73
15.73

1,337,637
1,337,637

Concrete
Concrete

6.98
6.98

16.97
16.97

346,010
346,010

04 Masonry
Masonry

1.81
1.81

4.39
4.39

Metals
Metals

10.29
10.29

25.01
25.01

1.971,591
1,971,591

06 Wood & Plastics
Wood & Plastics

7.62
7.62

18.53
18.53

1,460,431
1,460,431

07 Thermal & Moisture Protection
Thermal & Moisture Protection

7.31
7.31

17.77
17.77

1,400,968
1,400,968

08 Doors & Windows
Doors & Windows

4.16
4.16

10.10
10.10

796,176
796,176

Finishes
Finishes

26.66
26.66

2,101,195
2,101,195

09 10.97
10.97

8.91
8.91

702,052
702,052

10 Specialties
Specialties

3.66
3.66

11 3.41
3.41

8.29
8.29

653,398
653,398

Equipment
Equipment

12 Furnishings
Furnishings

0.17
0.17

0.42
0.42

32,791
32,791

13 8.52
8.52

671,827
671,827

Special Construction
Special Construction

3.51
3.51

14 Conveying Systems
Conveying Systems

4.36
4.36

343,298
343,298

1.79
1.79

Mechanical
Mechanical

12.24
12.24

29.77
29.77

2,346,264
2,346,264

16 Electrical
Electrical

25.13
25.13

1,981,020
1,981,020

10.34
10.34

Total Building Costs 100.00 243.09 19,161,862
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Costs per square foot of floor area

94.00

101.60

99.00

92.10

99.70

108.75

116.60

119.65

100.85

108.50

108.55

98.45 96.70

104.35

102.75

Steel Frame

Bearing Walls

Steel Frame

Bearing Walls

Steel Frame

130.55 115.00

122.90

128.35

105.20

113.00
Concrete Block

Reinforced 106.15

105.25

138.75

150.05 96.30114.65
I Precast Concrete

157.60 135.85 127.15 122.15 116.05 112.75 110.25 106.50103.80

131.20 115.45 109.10 105;50 101.05 98.65 96.85 94.15 92.20Golv. Steel Siding

95.65 93.50103.35 100.65 98.70136.90 119.35 112.30 108.30Metal Sandwich Panel Steel Frame

1.10

0.45

0.855.50

0.90

4.10 2.75 2.05

0.60

1.60

0.55

Per 100 LF.

Per 1 Ft. '

16.35 8.20

1.10

Perimeter Adj., Add or Deduct

0.400.80 0.651.60Story Hgi. Adj., Add or Deduct

Basement-Not Applicable

The above costs were calculated using the bosic specifications shown on the facing page. These costs should be adiusted where necessary for
design alternatives and owner's requirements. Reparted completed proiect costs, for this type of structure, range from $ 41. 95 to $ 191.20 per S./':

Common additives

$ CostUnit

Each
Each

1850
1000

Each
Each

Opening
Opening
Opening

L.F.
Each

282
805

191-310
107-141
65 -83.50

21
63.50

Description
Closed Circuit Surveillance, One station

Camera and monitor
For additional camera stations, add

Emergency lighting, 25 watt, battery operated
Lead battery
Nickel cadmium

lockers, Steel, single tier, 6fJ' or 72"
2 tier, 6fJ' or 72" total
5 tier, bax lockers

locker bench, lam. maple top only
Pedestals, steel pipe

Safe, Office type, 1 hour rating
3fJ'x lB"x lB"
6('f x 36" x lB", double door

Sound System
Amplifier, 250 watts
Speaker, ceiling or wall

Trumpet

Each
Each

2400
8750

Each
Each
Each

2350
191
365

Important: See the Reference Section for Location Factors
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C-5 Fuel Cell Facility 

Site Plans of Existing Conditions 
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C-5 Fuel Cell Facility October 1, 2009
Martinsburg, WV
Kyle Goodyear
Construction Management

Site Utilities 
Plan

NTS

FUEL CELL FACILITY
Building Height = 104’
above finished floor

Existing 
Fire Dept
Station
2 Stories

Existing 
Maintenance

Hangar
104’ AFF

Existing HEF 
Building
1 Story

Existing Service Road
And Fire Dept. Access

Existing Service Road

Gas

Water

Fire Line

Sanitary

Electric

Communications

N

Fire Hydrant
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Martinsburg, WV
Kyle Goodyear
Construction Management

N

FUEL CELL FACILITY
Building Height = 104’
above finished floor

Construction 
Trailers

Construction
Parking

Access to 
Site via 

Excavated 
Ramp

Crane Assembly Area

Limit of Construction
Marked with Security Fence

Site Layout
Plan
NTS
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