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Executive Summary 

 This report will define the parameters of the Science, Technology, Engineering and 
Mathematics (STEM) Building of Hagerstown Community Community College located in 
Hagerstown, Maryland. The STEM Building is a five story, 62,000 square foot academic 
building that will serve as the home for such disciplines. 

 In depth analyses will be given in areas for schedule, building systems, cost estimate and 
site planning. The schedule has be produced for the project using Microsoft Project and outlines 
the major phases of construction: sitework, substructure, superstructure, enclosure etc. The 
building systems section goes further in depth to descripe such systems as structural steel frame, 
cast in place concrete, mechanical and electrical. Two programs were used in the justification of 
the project cost: Means Cost Works and D4 Estimating. In this section, the actual cost will be 
compared to the costs generated by these programs. Discrepencies will also be discussed as to 
why such estimates may be different. An analyses was performed of the existing site conditions 
as well. In this section will be images provided to help visualize the site, locations of roads, 
utilities, neighboring building, traffic patterns and more. 

 Information about the client/owner and general contractor will be relayed as well. 
Defined will be the reasons for constructing the STEM building as well as expectations of the 
owner relating to quality, safety, schedule and cost. The delivery method chosen by the owner 
and general contractor will be justified and an organizational chart has been developed to 
visualize the major players of the project. To finish the report, a staffing plan will show the 
structure of the general contractor’s management team and how they are assigned to the job. 
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Project Summary Schedule 
(See Appendix A for Project Summary Schedule) 

The schedule for the HCC STEM Building was derived from the schedule provided by 
the general contractor, HESS Construction + Engineering Services. I have taken the schedule 
provided and outlined the major systems of the building, as well as a few milestones.  

The design phase of the STEM Building started in September of 2008 and lasted 
approximately 17 months. Following the design phase, the project was sent out to bid. The 
general contractor selected to lead this project was HESS Construction + Engineering Services. 
With the notice to proceed being given, HESS went to work. Initial planning and scheduling took 
part for the most of June. During this time, limits of disturbance were outlined, permits were 
acquired and many meetings were held. Meetings were held to discuss sedimentary and erosion 
control, pre-communication with the architect and owner, scheduling etc. HESS began 
mobilization of the site on the 25th of June.  

Construction of the STEM Building began on July 7, 2010. Initial site work took place 
for three months and will end on October 8, 2010 (I am switching from past tense to future tense 
in the middle of this sentence because this activity is being completed now). Activities being 
completed during this time period were power relocation at the new building pad, sediment and 
erosion control, new utilities at egress between existing buildings, new waterline and gas line, 
walkway patching and building pad excavation. 

Following the completion of site work begins the construction of the substructure. The 
substructure of the STEM Building will be completed in a little over four months, 10/11/10-
2/21/11. Construction of the superstructure will begin while the substructure of level three is 
being completed. This is three weeks before the completion of the substructure. The steel for 
levels two and three will be set first. Following the completion of levels two and three steel, the 
steel for the west side of the building for levels three to roof will start next with the steel for the 
east side of the building for levels three to roof starting two weeks later. Both activities will take 
four weeks each to complete. The superstructure will take a little over two months to complete.  

Slab on deck placements will be the next major activity on the schedule. The placement 
of decks will commence midway through setting the steel superstructure. The decks will be 
placed with a typical bottom-up construction method with concrete placement following. This 
activity will take two months. 

Enclosing the building and installing the mechanical and electrical rooms will begin 
while concrete slabs on the upper levels dry and strengthen. This enclosure process will take 
place over three months and the mechanical and electrical rooms will be installed in four months. 
Two months after the start of enclosure and mech./elec. room installation, site finishes will begin 
and take five months to complete. The interior rough-ins and finishes also follow closely behind 
the placement of slab on deck. Each level takes approximately seven months to rough-in and 
finish. Each level begins approximately two weeks after the previous, going from level one to 
level five. After completing the rough-ins and finishes for level 5, the STEM Building will 
receive substantial completion. The close-out period will last for five months and start midway 
through the completion of level 5 rough-in and finishing. At the end of this period, the STEM 
Building will reach final completion. See Appendix A for Project Summary Schedule. 
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Building Systems Summary 

Building Systems Checklist 

Work Scope Yes No 

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 x  

Demolition 

The largest portion of demolition required for the STEM Building is the removal of two 
existing asphalt parking lots and several asphalt sidewalks. Additional demo includes the 
removal of a small portion of curbing and paving of another parking lot in order to install a silt 
fence. The last of the demolition is the removal of eight trees, four light poles, and a fire hydrant. 

Structural Steel Frame 

 The structural steel system of the STEM Building is comprised of shear connections and 
three concrete towers/stair shafts used for lateral bracing. This system rests on cast in place 
concrete footings ranging from 4’-0” x 4’-0” x 15” with 6 #5 EW BOT reinforcing up to 10’-0” x 
10’-0” x 33” with 10 #10 EW BOT reinforcing. In general, the columns span from the first floor 
to the third, and then from the third floor to the roof. There is a large range in sizes of columns 
but most are W12s, which support majority of the building, or HSS 12.75s, which support the 
overhang covering the exterior stairs on the southwest side of the building. Typical beam sizes 
are W18x35 and W18x40. All steel will be set using one 150 ton crawler crane. The flooring 
system is to be 3 ¼” light weight concrete over 2”x20/20 gauge composite lock floor cellular 
galvanized deck with WWF 6x6 W2.1xW2.1. Total slab thickness to be 5 ¼”. 
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Cast in Place Concrete 

 Cast in place concrete for this project is used for footings, foundation walls, slabs-on-
grade, elevated slabs and lean concrete backfill. The concrete will be placed via pump truck.  

There is no specific type of formwork to be implemented on this project but the specifications do 
state certain criteria. See below. 

 

  The concrete compressive strengths are shown in the table below.  

Application Compressive Strength 

All concrete components unless 
otherwise noted 

f’c=4,000 psi 

Grout for CMU walls f’c=3,000 psi 

Concrete over composite metal 
deck shall be lightweight  

f’c=4,000 psi 

Lean concrete f’c=2,000 psi 

 

 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 

2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, 
and as follows: 

a. High-density overlay, Class 1 or better. 

b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge 
sealed. 

c. Structural 1, B-B or better; mill oiled and edge sealed. 

d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. 
Provide lumber dressed on at least two edges and one side for tight fit. 

C. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic, 
paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not exceeding 
specified formwork surface class. Provide units with sufficient wall thickness to resist plastic 
concrete loads without detrimental deformation. 
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Mechanical System 

There is one main mechanical room on the second floor that services the STEM Building. 
The building is heated with the use of cabinet unit heaters and propeller unit heaters. Chilled 
water is used for cooling. There is one custom air handling unit (AHU) that services the entire 
building. The entire building is serviced using a variable air volume (VAV) system. The AHU 
provides a maximum of 37,000 CFMs of outdoor and a minimum of 23,000. 

Electrical System 

 The STEM Building is powered by a 1000 KVA pad mount transformer outside the 
building. The main transformer feeds into the fire pump controller and circuit breaker before 
connecting into a 250 KVA, 277/480 V 3 phase generator. The generator then feeds an additional 
five transformers. One of which feeds the mechanical room, one for the server room, and three 
for the electrical room. 

Masonry 

 All brick masonry used on the STEM Building is veneer. The brick veneer is used 
partially on all sides of the building. 

Curtain Wall 

 A large amount of the STEM Building consists of a glazed aluminum curtain wall system 
but mostly seen on the south wall. The curtain wall components will be fabricated for assembly 
using a shear-block system provided by Kawneer North America, 1600, System 1 or 2. 

Support of Excavation 

 Excavation will be supported by trench boxes in most cases during construction. This is 
due to the large amounts of limestone beneath top soil. When possible, a 1:1 layback ratio will be 
used. There will be a dewatering system implemented during the excavation of this project for 
foundation draining and it will be permanent. 
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D4 
(See Appendix C for D4 Square Foot Cost Report) 

A parametric estimate was generated with the use of the D4 cost estimating software. The 
project selected to compare to the STEM Building was the Vermeer Science Center. The 
Vermeer Science Center is located in Pella, Iowa and finished construction in August 2003. The 
buildings are comparable in size in terms of square footage, approximately 9,000 sq. ft. 
difference. The uses for each building are very similar. Both are to house disciplines in biology, 
physics, chemistry, mathematics, engineering, and computer science. These buildings will each 
provide high tech facilities with extensive mechanical systems. They each provide offices for 
faculty, computer labs, and study rooms. The biggest difference is Vermeer Science Center is 
three floors and has a 100-seat auditorium. The STEM Building is five floors and lacks an 
auditorium. 

Div. #  Division  %  Cost per Sq. Ft.  Projected Cost  
1  General Requirements  13.44 33.00  $             2,073,502  
3  Concrete  10.72 26.32  $             1,653,755  
4  Masonry  2.95 7.25  $                 455,508  
5  Metals  5.30 13.01  $                 817,679  
6  Wood & Plastics  3.52 8.64  $                 543,049  
7  Thermal & Moisture Protection  1.63 4.00  $                 251,672  
8  Doors and Windows  9.95 24.42  $             1,534,368  
9  Finishes  9.82 24.10  $             1,514,727  
10  Specialties  0.67 1.63  $                 102,738  
11  Equipment  4.37 10.73  $                 674,365  
12  Furnishing  0.09 0.23  $                   14,501  
13  Special Construction  2.03 4.98  $                 313,206  
14  Conveying Systems  0.31 0.08  $                   47,487  
15  Mechanical  22.67 55.65  $             3,496,990  
16  Electrical  12.53 30.76  $             1,933,039  
  Total Building Cost  100.00 245.49  $           15,426,584 
2  Site Work  100.00 6.32  $                 826,099  

   Total Non‐Building Cost  100.00 6.32  $                 826,099  
   Total Project Costs        $           16,252,683 
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Actual Cost 

 

Div. #  Division  Cost per Sq. Ft.  Projected Cost 
1  General Conditions         $                     12.20    $                766,434  
3  Concrete     $                     20.63    $            1,296,163  
4  Masonry           $                       9.82    $                617,075  
5  Metals         $                     19.60    $            1,231,914  
6  Wood, Plastics & Composites           $                       3.57    $                224,072  
7  Thermal and Moisture Protection         $                     13.68    $                859,737  
8  Doors and Windows, Hardware, Openings           $                     12.95    $                814,030  
9  Finishes       $                     16.63    $            1,044,867  

10  Specialties           $                       1.32    $                  82,851  
11  Equipment            $                       0.23    $                  14,346  
12  Furnishings          $                     11.84    $                744,052  
14  Conveying Systems            $                       1.78    $                111,826  
21  Fire Suppression            $                       2.30    $                144,357  
22  Plumbing         $                     19.99    $            1,256,007  
23  Heating Ventilation & Air Conditioning         $                     42.13    $            2,647,223  
26  Electrical          $                     27.18    $            1,707,820  
31  Earthwork            $                       8.60    $                540,556  
32  Exterior Improvements          $                       8.81    $                553,880  

   Construction Cost Subtotal  $                   233.25    $          14,657,209 
   Project Cost   $                   249.18    $          15,658,449 
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 In terms of recycling, most of the rock that has been excavated will be taken offsite and 
broken to be utilized as a structural backfill. Also, the construction waste will be recycled 
throughout the project. HESS has hired a Waste Management Company that provides the 
recycling services. 
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Appendix A 

Project Summary Schedule 
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Appendix B 

RS Means Square Foot Cost Report  
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Appendix C 

D4 Square Foot Cost Report 
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Appendix D 

Existing Circulation Plan  
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Appendix E 

Site Aerial View 
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