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Project Overview
The project site is located at 23731 NC 12 Hwy in Rodanthe, NC. The project will comprise four
key improvements; new construction of a pier extending into the ocean, new construction of a
restaurant/retail building, new construction of a boardwalk and beach access, and expansion of
existing parking lots. The pier will be 20 ft wide and 800 ft long, which will require special
approval from the local government. The pier will be supported by concrete piles to resist the
stress from waves and prevent the pier from shifting. The building at the base of the pier will be
two stories, 6000 square ft per floor, with a bait and tackle shop on the first floor and a
restaurant on the second floor. A boardwalk will be constructed to provide access to the building
and pier, as well as retain public access to the beach. The project will also expand the existing
parking lots to provide more parking for the new structures and the beach access.
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Company Overview
Maroon and Orange Design-Build Inc. is a construction company based out of Bishop Favrao in
Blacksburg, Virginia, with offices all along the east coast. The company specializes in new
construction and has experience constructing marine structures. Maroon and Orange
Design-Build Inc. receives a majority of its work near the Outer Banks and Virginia Beach.

Team Members:

Patrick Vaughan
Coastal Design/Project Engineer
Patrick is a 2021 graduate of Virginia Tech with a Bachelor’s degree in Construction Engineering
and Management. He has experience with the heavy civil, sitework, and commercial areas of
construction. He has a special interest in the structural design of marine structures and will
serve as the lead designer of the fishing pier and the overall site plan on this project. Patrick
also has experience with the Lean construction methodology and will serve as the Lean
Coordinator as well.

Tyler West
Project manager
Tyler is a 2021 graduate of Virginia Tech with a Bachelor’s degree in Construction Engineering
and Management and a Minor degree in Entrepreneurship. As the project manager on this site,
Tyler will oversee general operations and safety on the project. He will also coordinate the
installation of the solar panel array that is to go on the building and add supplemental power to
supply electricity to the building.

Robert Patchett
Design/BIM Coordinator
Robert is a 2021 graduate of Virginia Tech with a Bachelor’s degree in Construction Engineering
and Management.  His role is to manage the structural design scope and building information
modeling.  He will be involved mostly during the pre-construction phase but will continue to work
with the team for the duration of the project.

Ryan Schaar
Project Engineer
Ryan is a 2021 graduate of Virginia Tech with a Bachelor’s degree in Construction Engineering
and Management. Ryan will be working on the design of the two story building at the base of the
pier.

Cailin Donegan
Project Engineer
Cailin is a 2021 graduate of Virginia Tech with a Bachelor’s degree in Construction Engineering
and Management.  As one of the project engineers on this project she will be working on the
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lighting for the pier and the parking lot.  She will also be assisting the rest of the team when
needed.

Jacob Woody
Field Engineer
Jacob is a 2021 graduate of Virginia Tech with a Bachelor’s degree in Construction Engineering
and Management.  As a field engineer on this project, Jacob’s responsibilities will include safety
plan coordination and implementation as well as MEP system design and field coordination.
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Areas of Personal Interest
Patrick - Pier Structural Design/Storm Resistance

Research determined that concrete piles will be the best option for the pier due to their durability
and ability to withstand strong storms that are prevalent in this area[1]. Wooden piles are prone
to damage and will often break off in hurricanes, threatening other water-based structures in the
area[2]. For these reasons, most new piers are constructed from reinforced concrete piles[3].
For ease of construction, this project will utilize precast concrete piles placed into the seafloor
using the “top-down” construction method. This involves beginning at the most landward pile
bent and working seaward, utilizing temporary steel H-piles to support the pile placement
template[3]. This is a common building practice for constructing a pier. While the structural
elements of the pier will consist of concrete, the pier will also feature a breakaway wooden deck.
The break-away wooden deck will consist of 5’6”x4’8 ¼” panels that are connected using 2x4
runners, 2x4 diagonal reinforcement, and stainless steel carriage bolts. A detail drawing of the
deck panel is shown in Appendix 3 on drawing S1.4. These deck panels simply rest on top of
the concrete beams with nothing other than the weight of the panel keeping it attached to the
pier. During strong storms where waves reach heights above the pier deck, these break-away
deck panels will detach from the pier, resulting in very little structural damage due to wave uplift
forces[3]. The benefit of a break-away deck design has historically shown to be extremely
beneficial, with the Pensacola Beach Fishing Pier surviving Hurricane Ivan in 2004 with no
structural damage, even though the hurricane was a 200-year storm event[3].

Tyler - Solar Panel Array

For the design of the solar panel array the first question that had to be answered was if a system
like this would be able to operate on the coast due to the highly corrosive nature of sea salt.
Many metals corrode over time and the presence of salt accelerates this corrosion, however,
many of the reputable companies that manufacture solar panels vacuum seal their panels and
already use aluminum housing, which is resistant to salt and water corrosion already. An industry
standard for reputable companies is also to put the panels through the rigorous EC 6170, which is
a salt mist corrosion test that simulates the effects of coastal conditions [1]. Other components,
like the mounts that hold the solar panels onto the roof, can also corrode so we would use
aluminum mounts here as well to increase corrosion resistance.

The next question that had to be investigated was how many panels we will need. Today’s solar
panels can be up to almost 23% (22.8%) efficient in the conversion of solar energy to usable
electrical energy. Sunpower makes panels that are 22.8% so we will use these panels in our
design to help reduce costs and increase efficiency of the system [2].
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For the consumption of the building, the appliances need to be chosen so that the power
consumption can be estimated. Otherwise for the other power consumption applications a square
footage estimate will be made based on average power consumption of other similar facilities.

For the production of the system we will use the consumption of the average home as the model
for the ideal power production of the system and the equation Solar panel watts x average hours
of sunlight x 75% = daily watt-hours; the 75% gives a 25% increase in capacity to compensate
for different amounts of sunlight for different seasons and weather conditions [3]. The average
power consumption of homes in the outer banks is 1077kwh per month, but the average
commercial consumption is about 5,900 kWh per month [4]. We expect to consume more power
than a home but less than a commercial building so we will use 2000 kWh per month for our
consumption; this is 66.7 kWh per day. It was found that Nags Head, NC (another town on the
NC outer banks, gets about 2680 hrs of sunlight per year which equates to an average of about
7.35 hours of sunlight per day [5]. Using these numbers we can find out the solar panel wattage
we need. 66.7 kWh per day consumed/ (7.35 x 75%) gives a needed solar panel watts of about
12.1 kWh per day of needed output from the solar panels.

Now that we have our output we need to figure out how many solar panels we need to create this
amount of power. We will then convert the needed daily production into watts so multiply by
1000 to get 12,100 watts per day. Solar panels range from 150 watts per panel to 370 watts per
panel [6]. We will use the 370 watt solar panels because while they may be more expensive
upfront, they will pay off in the long run. Now all we need to do is divide the desired output
(12,100 Watts) by the watt per panel (370 watts) and that equates to 33 solar panels that are 370
watts to produce enough power to cover 2000 kWh per month [6]. The 370 watt panels that are
produced by SunPower are 61.3 in. tall by 41.2 in. wide [6]. These measurements will be used to
figure out what solar panel array pattern we will use on the roof of our building. This means we
need a minimum of 113.3 linear feet of roofing to put the panels side by side in one row on each
side of the roof.

Now that we have the amount of solar panels we need to find out how solar panels are typically
laid out for max efficiency. It was found that the best angle to keep the solar panels at is equal to
that latitude of the location that the panels will be located, but generally angles between 30 and
45 degrees will work in most situations [7]. Rodanthe, NC is located at about 35 degrees latitude,
so we will use this angle for our panel plan on the roof [8].

The next concern in this design is the spacing between the panels and surrounding elements, like
the roof and other panels. Since the solar panels will be constantly exposed to the sun on the
roof, they will be exposed to alot of heat. Because of this, we will need to leave a 4” gap between
the roof and the panels [10]. It may be beneficial to make the space larger but we don’t want the
wind from the sea to create upward pressure on the panels and rip them from the roof, so we will
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keep this at a minimum of 4”. The panels will be installed using a rail system and brackets that
will hold the panels at an angle of 35 degrees, and there will need to be an inch of spacing
between the panels for the mounting brackets [11]. Safety for the design must also be considered.
It is required that a 36” space be given for emergency responders to have access to the roof in
case of an emergency so this will be something else to consider in the design [12].

Because of the spacing required for the mounting brackets, we will round up to 42 in. for the
width of each panel. Both sides of the roof will be used for the layout of the panels. The side
facing the sea will have 17 panels and the opposite side will have 16 panels. The roof in the
design is 40ft x 87ft and has a pitch of 14 degrees. That means that in the design we will need
brackets that raise the panels 21 degrees from the horizontal.

Instead of using batteries that will add extra cost to the overall project, we will allow the extra
power not used during the day to be sent through the grid to the local power supplier to use for
other people in the area. Batteries would need to be replaced about every 10 years and they lose
some power when charged and when used as an energy source [13]. The alternative of sending
the extra power we use back into the grid could help the local community and help reduce the
cost of the power bill from the credit of power the building would get for extra power that it
supplies to the grid. This means that the power bill for the building will be extremely reduced if
not cut down to nothing; this depends on the time of year and how much daily power
consumption occurs.

The last concern of this system is the cost and how long it will take for the money to be made
back on the system. The cost of solar panels in North Carolina average about $2.69 per watt of
power produced [14]. This building has a very high production of energy at 12,210 watts of total
capacity with all 33 panels and using the estimate above that means that the solar system is
$32,844.9 only about $33,000 for the solar panels. We also have the mounting hardware to
consider in this estimate. The racking for the entire system typically costs about 10% of the total
cost of the project [15]. So if we take the cost of the panels ($33,000) and divide by .85 ( an
additional 5% buffer is added for wiring and setup costs) we get a total system cost of
$38,823.53 or about $39,000 for the system in total. However there is a tax break that is awarded
for solar panel systems cutting the cost by 26%; this federal tax award is known as the ITC [14].
With this award the total cost of the system is only $28,729.40 or about $29,000.

Power costs in Nags Head are 8.68c/kWh for commercial areas[4]. If the solar panel system
produces 2,000 kWh a month that is 24,000 kWh per year. 24,000kWh multiplied by (8.68c per
kWH/100c per dollar) equates to $2,083.2 a year worth of power produced. Taking the total cost
($28,729.40) dividing it by the yearly value of power produced ($2,083.20) it will take 13.8
years (13 years and 10 months) for the solar system to produce enough power to pay for itself.
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Cailin Donegan- Parking Lot and Pier Lighting

The type of bulb that is going to be used for the lighting for the pier and the parking lot is an
LED.  They last longer than traditional light bulbs. This saves both time and money as they
have to be replaced less.  The LEDs also emit a more focused pool of light, this helps to meet
the lighting requirements for parking lots that it is needed to direct light and glare away from
streets and adjacent property. [1] Another option is to make the lights solar powered.  This
would also save money as the electricity for the lighting would not need to be paid for.  The
upfront cost is more however, in the long run it will save money.  It also makes the installation
easier as wiring to the main source of electricity is not required. [2] Solar Lighting International
as a few options that would meet our needs.  One option is the X-35 SOLAR STREET
LIGHTING AND SOLAR PATHWAY LIGHTING.[3]  It is corrosion resistant which is necessary
for lighting near the ocean.  It is also durable which is important because of the potential
rigorous weather conditions.  This is the option that was chosen. The pier also needs to be
visual at night for any water traffic that may be in the area.  The pier lights will be on all night to
ensure that the pier is visual.  Another lighting option to be considered is pier fishing lights,
however, we will not be installing them as it is up to the individual as to whether or not they want
to use a light like that and individual lights are easily purchased.   The locations of the lights are
provided in the appendix.  The lighting positions for the parking lot were chosen in such a way
that there is enough lighting in the parking lot but not so much that the surrounding properties
are affected.  Lighting on the pier was chosen in a similar fashion.  The lighting calculations
were done using AGI32.  On the pier the  lights are placed in the middle of the pier and spaced
about 33 feet apart.

Robert Patchett - Design

One of the main goals for the design of this structure is to make it fit in with the structures in the
area.  Most of these structures are beach houses so it is important that this building looks more
like a beach house than a commercial space.  There is no hiding a huge pier extending out into
the ocean but the tackle shop/restaurant can be designed to fit in.  To do this the building cannot
be taller than a normal 2 story beach house.  The two floors do not have do not have high
ceilings, they were kept to 10 feet in height.  The exterior of the building also has a beach house
look to it, clapboard siding will be used to give it a traditional “beachy” look.  There is also a
deck on each floor which is a common feature with beach houses.  The second floor restaurant
features a large dining room surrounded by windows. The windows are meant to give diners a
view of the beach, ocean, and fishing pier while they enjoy their meal.  To counteract the low
ceiling heights and give the building more sense of space, the first floor entrance is open to the
second floor ceiling.  This entrance leads to the stairwell at the center of the hallway that will
take guests to the restaurant. The large dining area with natural light coming through the
windows will also provide a sense of space.
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Ryan Schaar - Building Design

The interior lighting of the building is calculated by multiplying the square footage of each room
by the lighting requirement in foot candles for that room. The lighting requirements for each
room varies depending on its use and lighting recommendations from the US Food and Drug
Administration. For example, restaurant kitchens are required to have 50 foot candles of light to
ensure that the work area is properly illuminated when handling food [1]. Additionally, the dining
room will have a much lower lumen requirement, 14 foot candles [2], because they typically
have dimmer lighting to help customers relax. The hallways, gift shop, and bait and tackle shop
will have average lighting, about 40 foot candles. The lighting calculations and placement
drawings are shown in Appendix 6. The interior lighting will be entirely provided by ceiling
mounted 30 Watt LED bulbs. Having the same LED bulb and mounting will make installation
and future replacements much easier to carry out. With each bulb producing 2600 lumens [3],
the lumen demands of each room will be met by increasing or decreasing the amount of lighting
fixtures. The whole building will contain 101 30 Watt LED light bulbs and will take three
workdays to rough in all interior lighting fixtures.

Jacob Woody - Mechanical and Plumbing

Mechanical and plumbing design for the building has determined that there will be bathrooms
located on both floors of the building.  The first floor bathrooms will serve the general public and
beachgoers, while the second floor bathrooms will specifically serve restaurant customers.
Plumbing fixture quantities were based on maximum building occupancy values.  The maximum
occupancy for each floor was determined according to the 2018 International Building Code
Sections 303.3 and 309.3 and Table 1004.5 [1].  From this information, the maximum
occupancies were calculated as 100 people for the first floor and 400 people for the second
floor.

Based on the maximum occupancy values, plumbing fixture quantities were then determined
using tables of consolidated code requirements [2]. The first floor men’s bathroom will include 2
water closets, 1 urinal, and 2 lavatories.  The first floor women’s bathroom will include 5 water
closets and 3 lavatories.  The second floor men’s bathroom will include 2 water closets, 2
urinals, and 2 lavatories.  The second floor women’s bathroom will include 4 water closets and 2
lavatories.  Additional plumbing fixtures in the building are 2 drinking fountains, which will be
located outside the first floor bathrooms and the gift shop, and a service sink, which will be
located in the first floor maintenance closet.

Plumbing pipe sizing was determined based on minimum pressure and water supply fixture unit
requirements for the various plumbing fixtures in the building [2].  All flushometer water closets
will use 1” supply piping and 4: drainage piping. All flushometer urinals will use ¾” supply piping
and 2” drainage piping.  All lavatories will use ⅜” supply piping and 2” drainage piping.
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Hot water will be required in the building to serve the lavatories and kitchen equipment.  This will
be supplied by a Rheem Commercial Universal Heavy Duty 100 Gal. 199.9K BTU Ultra Low
NOx (ULN) Natural Gas Tank Water Heater [3].  This water heater was selected for the
efficiency and cost effectiveness of a tank-based water heating system.  This specific tank was
chosen based on the manufacturer’s recommendations for a comparable medium duty tank,
which they describe as, “Designed to deliver hot water to small restaurants and apartments” [4].
The heavy-duty tank will provide a step up from this recommendation, which will be suitable for
this building.
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Site Selection

The proposed site is located at 23731 NC 12 Hwy in Rodanthe, NC. The current site is being
used as public beach access and is currently owned by Dare County. The site is currently zoned
for miscellaneous commercial use. The location of the site relative to Rodanthe and the existing
bridge project is shown below in Figure 1.

Figure 1: Site Location
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Building/Structure Concepts
There were a few components that we wished to include in the design of the pier. The first being
the pier itself. The pier will be used for tourists and locals to fish and for walks to see sunrises
and sunsets. The pier will also include a public beach access, which is separate from the main
entrance. Secondly there will be a building at the entrance of the pier. The bottom floor of this
building will be a bait and tackle shop, which will charge admission to the pier so that additional
profits can be made from the project. Lastly the upstairs space will be a leased space for a
restaurant to draw more people to the area and ultimately the pier and to pull in steady profits by
leasing the space. In this space we will include the necessary connections for the equipment
that is to go into the restaurant so that the space will be ready to lease by the time the project is
completed.  Below are some examples of other piers that will influence the design of our pier.

Figure 2: Jennette's Pier, NC

This pier is located in Nags Head, Outer Banks, several miles north of our proposed pier site.
The 1,000 foot pier is newer than many of the other piers located in the Outer Banks.  Concrete
is the main structural element which differs from the older, wood constructed piers.  The
concrete piles and pile caps are the elements of interest from this pier.  The building at the
beginning of the pier is a lot larger than the surrounding houses, this is not what we want to do
with our restaurant.  We want it to fit in and not stand out any more than the pier already will. [5]
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Figure 3: Pensacola Beach Fishing Pier 1

Figure 4: Pensacola Beach Fishing Pier 2

This pier is 1,500 feet long and is located in Pensacola Beach, Florida.  The construction of this
pier is similar in construction to Jennett’s Pier but is more simple in design.  There are no
intermediate platforms on the bridge, it goes straight out.  The simplicity of it is what we will
incorporate in our design.  The redundancy of each bent will allow for quicker construction. [6]
[7]

15



Figure 5: Outer Banks Fishing Pier 1

Figure 6: Outer Banks Fishing Pier 2
This pier is located just south of Jennett’s Pier and is much older.  At the beginning of the pier is
Fish Heads Bar and Grill and a bait and tackle shop. The building shows what we want for our
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restaurant at the beginning of our pier.  We want a building that will fit in with the surrounding
area.  A large structure, like the one at Jennette’s pier, will stick out in the less developed area
of Rodanthe.  The low profile nature of this building is what we want, it fits in with the houses
that are behind it.  The age of this pier is evident through warped wood and a deck that is no
longer straight.  Strong, deep concrete piles will help prevent the pier from shifting from the
constant wave action. [8] [9]

Figure 7: Rodanthe Pier

This pier is another example of an older pier located in the Outer Banks.  The Rodanthe Pier is
about 0.6 miles to the south of our proposed site. This pier and the Outer Banks Fishing Pier
are examples of how we will make our pier fit in with the surrounding area.  A low profile
structure that fits in with the surrounding residential area.  It is the building that is of interest and
not the wood constructed pier.  [10]
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Planning, Zoning and Environmental Considerations

Pier Requirements
Piers cannot be wider than 6 ft unless permitted to for safe use, improve public access, or to
support a water-dependent use.

Piers extending more than 100 ft past the marsh vegetation or the shoreline must not extend
beyond the length of existing piers used for similar purposes along the same shoreline.

Piers must not extend into the channel portion of the water body.

Piers must be elevated at least 3 ft over the coastal wetland substrate, as measured from the
bottom of the decking.

Piers must be single-story. They can have a roof but cannot be designed for second-story use.

Piers must not significantly interfere with water flows, which could lead to pollutants
accumulating along the shoreline or accelerate shoreline erosion.

Piers must not interfere with shellfish leases or franchises.

Dimensional Requirements For Commercial Development

Minimum lot size: Commercial lots should be sufficiently large to provide adequate sitting for
structures and to provide parking, loading, and maneuvering space for vehicles. A visual buffer
is required where a commercial use or zone abuts a residential use or zone.

Minimum front yard setback: 15 ft

Minimum side yard setback: 10 ft

Minimum rear yard setback: 20 ft

Maximum allowable lot coverage: 60%

Height limitation: Overall height of a structure from the ground to its highest point shall not
exceed 52 ft. Highest floor level shall be no greater than 35 ft above the lowest ground grade
within a 50 foot perimeter of the exterior walls of the structure.

Maximum gross building size: 20,000 square feet excluding decks, porches, and similar
non-heated space.
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Parking Requirements
At the time of erection of any building or structure, permanent off-street parking space shall be
provided.

Each off-street parking space shall have a minimum length of 20 feet and a minimum width of
10 feet. It shall have vehicular access to a publicly dedicated street or alley.

Sufficient maneuvering space shall be provided so that no vehicle will be required to back into
the public right-of-way, private street or other established vehicular right of way.

All space requirements are based upon employment, which shall be computed on the basis of
the greatest number of persons on duty at any one period during the day or night.

Yards: No parking lot shall be located closer than 10 feet to a public right-of-way. The area
between the parking lot and street right-of-way shall be planted and maintained.

Curb Bumpers: The required front and side yards shall be set off from the parking area by a
fixed curb approved by the Zoning Administrator, not less than 8 inches nor more than 2 feet
high.

Lighting: Any lighting shall be so arranged as to direct light and glare away from streets and
adjacent property.

Surfacing: All parking lots shall be provided with a dust proof surface with adequate drainage
facilities.

Drainage: Parking lots shall not drain onto or across public sidewalks or into adjacent property.

Markings: Each parking space shall be marked off and maintained so as to be distinguishable.

Entrances: No entrance or exit shall exceed 30 feet in width at the property line or 40 feet at the
curb line. There shall be a minimum distance between one-way driveways of 25 feet, measured
along the curb line.

Internal circulation: The internal circulation plan and parking lots shall be approved by the
Zoning Administrator.

Solid waste container requirements: Sufficient space shall be provided on the premises for the
location of solid waste containers. Such solid waste container location may be in a required
parking lot provided, that such location does not occupy a required parking space or
maneuvering space; provided, further, that such solid waste container location shall provide
convenient and safe access to the servicing vehicle.

Restaurant parking: One parking space for every three customer seats, plus one additional
parking space for each three employees.

Fishing pier parking: A minimum of twenty-five parking spaces, with one additional parking
space for each two hundred square feet or gross floor space under cover.
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Flood Reduction Requirements

All new construction and substantial improvements shall be anchored to prevent flotation,
collapse, or lateral movement of the structure.

All new construction and substantial improvements below the regulatory flood protection
elevation shall be constructed with materials and utility equipment resistant to flood damage.

All new construction or substantial improvements shall be constructed by methods and practices
that minimize flood damages.

Electrical, heating, ventilation, plumbing, air conditioning equipment, and other service facilities
shall be designed and/or located so as to prevent water from entering or accumulating within the
components during conditions of flooding

All new and replacement water supply systems shall be designed to minimize or eliminate
infiltration of floodwaters into the system.

New and replacement sanitary sewage systems shall be designed to minimize or eliminate
infiltration of floodwaters into the systems and discharges from the systems into floodwaters.

On-site waste disposal systems shall be located and constructed to avoid impairment to them or
contamination from them during flooding.

All development proposals shall be consistent with the need to minimize flood damage.

All development proposals shall have public utilities and facilities such as sewer, gas, electrical,
and water systems located and constructed to minimize flood damage.

All development proposals shall have adequate drainage provided to reduce exposure to flood
hazards.

All development shall: Be located landward of the reach of mean high tide; be located landward
of the first line of stable natural vegetation; and comply with all applicable CAMA setback
requirements.

All new and substantial improved structures shall be elevated so that the bottom of the lowest
horizontal structural member of the lowest floor (excluding pilings or columns) is located no
lower than the regulatory flood protection elevation., Floodproofing shall not be utilized on any
structures in coastal high hazard areas to satisfy the regulatory flood protection elevation
requirements.

All space below the regulatory flood protection elevation shall be open so as not to impede the
flow of water.

All new and substantial improved structures shall be securely anchored on pilings or columns.
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All pilings and columns and the structures attached thereto shall be anchored to resist flotation,
collapse, and lateral movement due to the effect of wind and water loads acting simultaneously
on all building components.

A registered professional engineer or architect shall certify that the design, specifications and
plans for construction are in compliance.

Fill shall not be used for structural support. Limited non-compacted and non-stabilized fill may
be used around the perimeter of a building for landscaping/aesthetic purposes provided the fill
will wash out from storm surge, thereby rendering the building free of obstruction prior to
generating excessive loading forces, ramping effects, or wave deflection. The Floodplain
Administrator may approve design plans for landscaping/aesthetic fill only after the applicant
has provided an analysis by an engineer, architect, and/or soil scientist which demonstrates that
the following factors have been satisfied:

(1)   Particle composition of fill material does not have a tendency for excessive natural
compaction;

(2)   Volume and distribution of fill will not cause wave deflection to adjacent properties;
and

(3)   Slope of fill will not cause wave run-up or ramping.

There shall be no alteration of sand dunes which would increase potential flood damage.

21



Safety Plan

At Maroon and Orange Design-Build, safety is the top priority on every project.  In addition to
our company safety program that we follow on every job, we will implement a site-specific safety
plan to address the unique hazards present on this site and maintain a safe environment for our
workers and the public.

Company Safety Program
The bare minimum for construction safety policies begins with OSHA regulations for
construction safety.  Maroon and Orange Design Build strictly adheres to all OSHA regulations,
including strict enforcement of PPE requirements for all personnel onsite at all times.

Additionally we will establish a company culture of safety through weekly safety meetings and
proper safety training every year for all employees on new or long term projects. Daily safety
inspections of equipment and structures on site will be something that is stressed in these
meetings with our employees. This will not be a meeting at the beginning of every day but the
responsibility for employees on site in general and managers on site, as it is their responsibility
to make sure the site is running safely and efficiently. If accidents do occur, they must be
reported immediately to make sure that we understand why the accident happened and the
injured person(s) are tended to properly.  All safety violations and accidents are
well-documented and reviewed to ensure that those involved learn from the situation and
improve jobsite safety going forward.

Site-Specific Safety Plan
The biggest hazards on this project will be falls and other risks associated with working around
and over water.  All OSHA regulations for fall protection will be followed, including guardrails
that meet dimensional and load requirements as well as proper harnesses and tie-offs in areas
where guardrails are not present.

The coastal location of this project presents additional hazards.  Hurricanes and other storms
could damage completed work.  Additionally, high winds and tides could move loose materials
on the site, which could present dangers to people and property in the area surrounding the site.
To mitigate this risk, all material and equipment onsite will be safely stored and secured at the
end of each work day.  Deliveries will be scheduled in such a way as to minimize the amount of
unused materials onsite at any given time.  Site fences will be well-secured and modified as
needed to prevent them from moving in the event of severe weather.  Weather conditions will be
closely monitored, and activities that are highly vulnerable to wind, such as crane operations,
will be modified or stopped in the event of high winds or other dangerous conditions.  If
necessary, the jobsite will be closed and no work will occur if severe weather creates highly
dangerous conditions.  This possibility will be accounted for in the schedule to avoid major
delays.
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Risk Management Plan

Environmental
This is a pier being built over water, so there is potential for materials, oils spills, and other
jobsite debris to fall into the water below.  Debris from a jobsite like this can be harmful or
deadly to the surrounding wildlife.  We want to minimize our impact on the environment to the
best of our ability.  To do this proper clean up is necessary.  Any spills of oil, hydraulic fluid, or
similar substances must be cleaned up immediately to reduce the amount that could potentially
enter the water.  Loose materials that have the potential to blow off the pier must be secured
until they are needed.  Trash bins with lids on them will be stationed at various locations around
the jobsite so that waste can be disposed of immediately.

The pile driving operations for the pier can cause significant disruption to marine life in and
around the construction corridor.  These are necessary processes and it is difficult to minimize
the effects from them. Since the entire construction process is elevated above the water, the
impact of it is reduced.

This operation is taking place on a coast line so there is significant potential for it to be affected
by weather events such as hurricanes, tropical storms, thunderstorms, and high winds.  It is
important to prepare for these events because they could cause significant damage to
equipment, destroy or wash away material, and injure workers.  The first thing necessary to
reduce the risk from weather events is paying attention to weather reports so that proper
preparations can be made.  On days with high winds or storms, operations on the site will have
to shut down, and materials and equipment will have to be secured and stored in the material
laydown area.

Public
The greatest risks to the public that this project creates are safety hazards related to the
transportation of materials to the site, especially large loads such as piles and girders.  The
piles, girders, and other large components will be carried on very large trailers that will have
very large turning radii and take up much more space on the road than average tractor trailers.
This, along with the general increase in traffic that the project will inherently bring, could create a
hazard of vehicular accidents as well as general traffic disruption.  To mitigate these risks, major
deliveries will be coordinated to avoid the busiest traffic times, and proper signage and
temporary systems will be used to help maintain smooth traffic flow.

Another risk between the public and this project is the use of the water and the beach in which
the project will take place.  This water is currently used for recreational purposes, and the
construction project would pose great safety risks to anyone nearby in the water.  Additionally,
members of the public traveling through the water in this area would have the potential of
interfering with construction operations. This site was previously used as a beach access with
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pedestrian traffic, so the access will have to be shut down until the completion of the project.  To
prevent any of these conflicts, signs and markers will be clearly placed on the land and in the
surrounding water to indicate that this area is closed to the public due to construction, and the
site perimeter will be monitored for safety purposes.

Site Risks
Most typical construction safety hazards will be present on this site, but there are a few that
stand out due to the nature of this project.  The first of these is fall hazards.  Fall hazards will be
present constantly throughout this project to everyone working on the pier.  Where possible,
these will be mitigated with handrails and other physical barriers.  In areas where these barriers
are not possible workers will be tied off at all times. Other major site safety concerns are
associated with the crane operations. Spotters will be used at all times to ensure safe conditions
around the crane, and a horn will be used to alert nearby workers of large picks taking place.
Safety personnel will be onsite to monitor large picks as well.
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Base Map and Site Plan

Base map and site plan drawings are shown in Appendix 1 of this document. Base map
drawings express existing conditions at the site, while site plan drawings show proposed
improvements.

There are 3 Base Map sheets:
BM1.0 Base Map Overview
BM1.1 Base Map Enlarged
BM1.2 Base Map Enlarged

There are 3 Site Plan sheets:
SP1.0 Site Plan Overview
SP1.1 Site Plan Enlarged
SP1.2 Site Plan Enlarged
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Pier Design Drawings

The pier design focused on the design of the wood decking, concrete beams, and concrete piles
as the three main structural design elements. Previous research concluded that a design
utilizing mainly concrete construction and break-away wood deck panels would be extremely
resistant to strong storms such as hurricanes which frequent the Outer Banks of North Carolina.
Design calculations supporting the following design methodology are shown in Appendix 2 of
this document. For the wood deck panels, a pedestrian live load of 0.075 kips per square foot
was used according to AASHTO 3.6.1.6 [1]. The wood was assumed to be Southern Pine with
the wood properties taken from both the Southern Pine Use Guide [2] and Temporary Structure
Design Appendix 6 [3]. Wood was also assumed to be treated with a UC4C AWPA category
rating [4].designing for both moment and deflection led to a design utilizing 3” nominal wood
planks for the deck panels. For the concrete beams, the LRFD method of design was used. The
concrete was assumed to be standard weight concrete at 150 pounds per cubic foot and have a
design strength of 4000 pounds per square inch. For simplicity of design, the concrete beams
were designed as rectangles, ignoring the notches required for the wood decking. The beams
were designed checking moment, deflection and reinforcing steel required. A 15”x12” beam was
chosen to meet these requirements. Finally, the concrete piles were designed the same as
columns for simplicity. The pile length of 140 feet was chosen based on existing geotechnical
information available from the Rodanthe bridge project. The concrete for the piles was assumed
to have a design strength of 5000 pounds per square inch. A factor of safety of 5 was
implemented into the design to account for lateral loads on the piles. Using data from the PCI
Design Handbook [5], 12” square piles met all design requirements.

Design drawings for the pier are located in Appendix 2. There are 5 sheets:
S1.0 PIER PLAN VIEW
S1.1 TYPICAL BENT SECTION
S1.2 TYPICAL BENT ELEVATION
S1.3 END BENT SECTION
S1.4 PIER DECK DETAIL
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Building Design Drawings
The building design drawings are located in Appendix 4.  A1.0  shows an isometric view of the
front of the building.  The beach access has a dual purpose, it serves as a ramp to the building
and access to the beach.  A1.1 is another isometric view but of the back of the building.  It offers
a different view of the beach access and also shows the two back decks with picnic benches.
A1.2 is a roof off view of the dining room and an aerial view of the entire building and beach
access.  A2.0 and A2.1 are floor plans of the two floors with each room labelled.  A3.0 is a
section view down the center of the building and A3.1 is a section view through the dining room.

Building Design Drawings are located in Appendix 4.
A1.0 Front Isometric View
A1.1 Back Isometric View
A1.2 Aerial View of Second Floor
A2.0 Level 1 Floor Plan
A2.1 Level 2 Floor Plan
A3.0 Section 1 View
A3.1 Section 2 View
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Means and Methods

Temporary Decking and Rail System
In order to deliver materials to the end of the pier, a temporary deck with rails will be installed.
The temporary deck with rails will be placed on top of the girders as the crane moves forward.
A rail cart will be used to move the piles, girders, concrete, and other materials to the operation
over water.  An additional crane will be on land to lift materials onto the rail cart.

Pile Driving
The precast concrete piles will be driven using a diesel pile driving hammer, a crane, and a pile
template.  The piles for the building will be driven first.  After pile caps and girders are in place,
crane mats will be placed on top.  The crane will then move on top of the structure and drive the
piles for the pier.  Placing the crane on top of the structure allows it to move forward over the
water without additional temporary structures.  The rail cart will be used to move the piles out to
the crane as it advances over the water.

Pile Caps
The pile caps will be cast-in-place concrete.  The pile caps for the pier bents will use a reusable
form because all of these caps have the same dimensions. The caps for the piles under the
building will have to be constructed in place because these caps are much longer than the pier
caps.  The concrete will be poured using the crane and bucket method.  For the caps over
water, the rail cart will transport the buckets of concrete to the crane.

Girders
Once the concrete for the pile caps has cured enough, the precast girders will be placed on top
using the crane.  Again, the rail cart will be used to transport the girders to the crane operation.
Once the girders are in place, crane mats will be placed on top allowing the crane to advance
further.

Decking
The pier deck will be put in place from the end of the pier back to the building.  The rail cart will
be used to deliver the deck material to the end of the pier.  As the decking advances back to the
beginning of the pier, the crane will remove the temporary decking and rail system.  The goal is
to have the rail cart still in use until the operation reaches the end of the pier.  At that point the
crane and temporary decking will be removed, and the permanent decking will be in place.
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Building Construction
The building will be a wood framed building using traditional techniques.  A crane will be used to
place the floor joist and trusses for the roof. Tasks will be overlapped when possible to speed up
the time for construction. After the plumbing rough in and the windows and doors are installed,
which will seal the building from exterior moisture, the electrical and mechanical rough in will be
installed so that exterior moisture doesn’t interfere with these systems and other interior
components.
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Cost-Benefit Analysis

Funding for this project will be secured mostly through private sources with a portion coming
from a public entity.  The proposed property for this project is currently owned by Dare County
and valued at $653,100 [11].  The private developer for this project will need to purchase a
portion of this property, if not the entire plot. It is expected that the developer will secure this
funding through its own means, either by taking out a loan, working with a third party, or some
other method.  The developer will serve as the owner for the pier and the building.  The
developer will receive the revenue generated by these spaces, which will include a pier access
fee and rent charged to the businesses that occupy the restaurant and shops. This revenue
would make up for the costs of construction to the developer.  The developer may also choose
to sell the property to recover its costs.  Potential buyers could include property management
companies, who would then receive the revenue generated by the property.

To continue to provide public beach access, the boardwalk and beach access area at the
beginning of the pier must be publicly owned.  This portion of the project could qualify for
funding through the Tourism Impact Grant (TIG) from the Dare County Tourism Board.  This
grant is intended to support projects in Dare County that provide services or public works
related to the impact of tourism on the area [12]. The grant has numerous criteria that are
mostly administrative and procedural requirements; these could be easily met assuming that the
proper steps are taken to apply for the grant.  However, there are a few points that are relevant
at this stage.  First, the grant applicant must be a Dare County local government entity or a
nonprofit entity [13].  For this reason, Dare County would serve as the owner for this portion of
the project.  As mentioned above, this fits with the plan to maintain public beach access.  With
ownership of this project being shared between a public and a private entity, close coordination
between Dare County and the developer will be important, particularly during preconstruction.
The second requirement that should be noted is that design and preconstruction costs will not
be reimbursed by the grant [13].  This will require Dare County to cover these costs itself,
although they are generally quite low relative to the total project cost.

This project offers the benefit of supporting the local community and tourist market, and it has
great potential to bring increased tourist traffic to the area.  All costs incurred by both Dare
County and the developer will be recovered through a grant from the Dare County Tourism
Board and through the revenue generated by the completed project.
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Cost Estimate

The cost for this project consists of the following parts; substructures, the building,
earthwork/roadway, lighting, temporary structures, mobilization, and equipment.  The cost of the
building was calculated using R.S. Means square footage calculator.  The full quantity
breakdown is in Appendix 11.  The pier was estimated using a ground up approach starting with
the piles.  The total cost of the project is $21,281,374.22. The temporary structures, labor and
equipment were estimated using R.S. Means and are in Appendix 11.   The housing for this job
will be long term leases near Rodanthe. We set aside a cost of $500 rent and $100 utilities per
month for each employee. The total cost for the housing for the duration of the job is about
$547,200.00. The total equipment cost was about $13 million.
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Schedule
The schedule was divided into 3 major phases: Preconstruction, Construction and Post
Construction. Preconstruction includes all the tasks that take place before breaking ground on
the project. This includes all of the paperwork involved with the project and procurement so we
can make sure that the materials are at the jobsite before they are needed. This part of the
project took a total of 63 working days.

In the construction phase we started with erosion control and moved into the mobilization of
equipment onto the jobsite. Next the building foundation will be installed before moving onto
driving piles for the pier. The actual pier construction was the longest section of the project
which lasted 270 days. After the pier is constructed and the crane is demobilized off of the pier,
the building construction. In the schedule the process was laid out but the duration of one span
construction (10 days) was multiplied by the number of bents we have (27) to arrive at the 270
day duration. The building will go up relatively quickly at 50 business days. The ramp and beach
access will take about 25 days to construct and will start as soon as the 1st floor starts being
constructed on the building so there are no delays in the schedule. This section ends with the
parking lot, testing of components in the building and removing the road signs. The parking lot
will be gravel, which is why grading and gravel were allotted into one task. The duration of the
construction section is 346 work days.

Finally the post construction tasks includes all that happens after the project construction is
finished. We set aside one work week to complete these tasks. The Total project duration came
out to 393 work days which equates to about a year and 6 months for total construction time
start to finish.
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Appendices

Appendix 1: Base Map and Site Plan
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Appendix 2: Pier Design Calculations
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Wood Decking Design

≔LLpedestrian 0.075 ksf AASHTO 3.6.1.6

≔E 1800000 psi Southern Pine Use Guide (2"-4" Thick, 12" Wide, No.1 Dense) 

≔I 14.65 in 4 Temporary Structure Design (Appendix 6, 3x12)

≔DLselfwt 6.837 plf Temporary Structure Design (Appendix 6, 3x12)

≔w =+⋅1.6 (( ⋅0.075 ksf 1 ft)) ⋅1.2 6.837 plf 128.204 plf

≔Mmax =――――
⋅w ((5 ft))

2

8
0.401 ⋅kip ft

≔Sreq =―――
Mmax

1100 psi
4.371 in 3

≔w =+(( ⋅0.075 ksf 1 ft)) 6.837 plf 81.837 plf

≔Δmax =―――――
⋅⋅5 w ((5 ft))

4

⋅⋅384 E I
0.044 in =――

5 ft
360

0.167 in

Use 3" nominal wood planks

Concrete Beam Design

≔b 15 in ≔h 12 in ≔A =⋅b h 180 in 2 ≔l 18 ft

≔E =⋅57000 ‾‾‾‾4000 psi 3604996.533 psi ≔I =――
⋅b h3

12
2160 in 4

≔LLpedestrian =⋅0.075 ksf 5 ft 375 plf

≔DLwood =⋅6.837 plf 5 34.185 plf

≔DLselfwt =⋅150 pcf A 187.5 plf

≔w =+⋅1.2 ⎛⎝ +DLwood DLselfwt⎞⎠ ⋅1.6 LLpedestrian 866.022 plf

≔Mmax =――――
⋅w ((18 ft))

2

8
35.074 ⋅kip ft

≔Mn.target =――
Mmax

0.9
38.971 ⋅kip ft

Guess d: ≔d =-h 2.5 in 9.5 in

≔As =―――――
Mn.target

⋅⋅0.875 d 60 ksi
0.938 in 2

1.00 in2 11.5 in5 #4 Bars req. beam width



≔As =―――――
Mn.target

⋅⋅0.875 d 60 ksi
0.938 in 2

5 #4 Bars 1.00 in2 11.5 in req. beam width
4 #5 Bars 1.24 in2 10.5 in req. beam width 
3 #6 Bars 1.32 in2 9 in req. beam width

Choose 4 #5 Bars

≔a =――――――
⋅1.24 in 2 60 ksi
⋅⋅0.85 4 ksi 15 in

1.459 in ≔c =――
a

0.85
1.716 in

actual d: ≔d =---h 1.5 in ―
3
8
in ―――

⎛
⎜
⎝
―
5
8
in
⎞
⎟
⎠

2
9.813 in

≔εt =⋅――
0.003
c

(( -d c)) 0.014 > 0.005, tension controlled, GOOD

≔As.min =⋅⋅―――――
⋅3 ‾‾‾‾4000 psi
60000 psi

b d 0.465 in 2

not less than

≔As.min =―――
⋅⋅200 b d

60000
0.491 in 2 < 1.24 in2 GOOD

≔Mn =⋅⋅1.24 in 2 60 ksi
⎛
⎜
⎝
-d ―
a
2

⎞
⎟
⎠

56.315 ⋅kip ft

≔ϕMn =⋅0.9 Mn 50.684 ⋅kip ft > ⋅38.971 kip ft GOOD

≔Δmax =―――――
⋅⋅5 w ((18 ft))

4

⋅⋅384 E I
0.263 in < =――

18 ft
240

0.9 in GOOD

15"x12" Beam is OKAY

Pile Design

Pinned-Fixed Connection ≔K 0.7071

≔E =⋅57000 ‾‾‾‾5000 psi 4030508.653 psi

Average Pile Length: 140 ft

≔Leffective =⋅0.85 140 ft 119 ft

≔Pa =―――――――――――――
+⋅(( ⋅w 20 ft)) 4 (( ⋅⋅⋅150 pcf 2 ft 2 ft 22 ft))

5
8.248 tonf

=――――
⋅K Leffective
3.46 in

291.832



≔Pa =―――――――――――――
+⋅(( ⋅w 20 ft)) 4 (( ⋅⋅⋅150 pcf 2 ft 2 ft 22 ft))

5
8.248 tonf

=――――
⋅K Leffective
3.46 in

291.832 > 120, buckling controls

Allowable Concentric Buckling Load, 12 in Square Pile: 105 tonf PCI Design Handbook 
(Design Aid 3.13.7)

Factor of Safety for Lateral Loads: 5

=⋅Pa 5 41.241 tonf < 105 tonf GOOD

12" Square Pile is GOOD



Appendix 3: Pier Design Drawings
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Appendix 4: Building Design Drawings
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Appendix 5: Preliminary Design
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The proposed improvements are to include: the new construction of a fishing pier, the new
construction of a 2 story restaurant and retail building, new construction of a boardwalk and
beach access, and the expansion of the two existing parking lots. The proposed pier will extend
400 feet from the shoreline, matching the length of an existing fishing pier further south and
complying with local regulations. The pier will be 20 feet wide, which will require special
approval from the local government. The 2 story building will have 6,000 square feet of space
per floor for a total of 12,000 square feet. The restaurant space on the second floor will have
seating space of 4,000 square feet, which equates to a seating capacity of 265 people [4]. The
parking lot expansion will total an additional 46,000 square feet of parking space, and add 150
new spaces at 300 square feet per space. The handicap/golf cart parking lot expansion will add
10,000 square feet of new parking space, adding 10 handicap parking spaces, 15 regular
parking spaces, and additional space for golf cart parking. Combining the new parking with
existing parking brings the total parking capacity to 200 regular spaces and 10 handicap
spaces, meeting local requirements. A new boardwalk will be constructed to provide access to
the new building and pier, as well as retain public access to the beach. A diagram of the
proposed improvements are shown in Figure 2 below. Scale is accurate to a few yards.

Figure 2: Preliminary Proposed Improvements
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Appendix 6: Interior Lighting Design
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Appendix 7: Solar Array Design
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Appendix 8: Exterior Lighting
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0.26 0.46 0.74 0.99 1.16 1.09 1.16 0.98 0.74 0.46 0.27 0.16 0.20 0.34 0.54 0.79 1.02 1.15 1.19 1.12 0.93 0.63 0.38 0.22 0.22 0.36 0.58 0.87 1.08 1.19 1.16 1.08 0.87 0.60 0.41 0.34 0.41 0.61 0.90 1.10 1.20 1.15 1.06 0.83 0.57 0.36

0.09 0.07 0.07 0.08 0.09 0.09 0.09 0.08 0.08 0.08 0.11 0.12 0.11 0.08 0.07 0.08 0.09 0.09 0.09 0.09 0.09 0.08 0.12 0.15 0.14 0.11 0.08 0.09 0.09 0.09 0.09 0.09 0.09 0.08 0.12 0.18 0.15 0.09 0.09 0.09 0.09 0.09 0.08 0.07 0.06 0.07

0.02 0.03 0.04 0.05 0.05 0.05 0.05 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.05 0.05 0.04 0.04 0.05 0.05 0.05 0.05 0.06 0.05 0.05 0.05 0.04 0.04 0.05 0.05 0.06 0.05 0.05 0.05 0.04 0.03 0.02

0.02 0.03 0.04 0.05 0.05 0.05 0.05 0.05 0.04 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.03

0.08 0.07 0.08 0.09 0.09 0.09 0.09 0.08 0.07 0.09 0.10 0.09 0.09 0.11 0.08 0.08 0.08 0.09 0.09 0.09 0.09 0.08 0.09 0.13 0.16 0.14 0.09 0.09 0.09 0.09 0.09 0.09 0.08 0.08 0.10 0.15 0.17 0.13 0.10 0.09 0.09 0.09 0.09 0.08 0.06 0.05

0.35 0.57 0.85 1.06 1.17 1.17 1.07 0.87 0.59 0.36 0.19 0.09 0.12 0.25 0.45 0.71 0.97 1.15 1.11 1.17 1.00 0.76 0.49 0.32 0.26 0.36 0.57 0.88 1.08 1.20 1.14 1.09 0.87 0.61 0.40 0.28 0.30 0.48 0.78 1.07 1.21 1.13 1.12 0.91 0.67 0.44

0.48 1.16 2.87 4.14 4.76 4.75 4.20 2.99 1.23 0.51 0.21 0.08 0.11 0.30 0.71 1.80 3.62 4.56 4.64 4.67 3.76 2.13 0.83 0.38 0.27 0.46 1.02 2.62 4.05 4.77 4.69 4.29 3.24 1.42 0.59 0.31 0.33 0.69 1.71 3.63 4.63 4.67 4.59 3.67 2.22 0.86

0.47 1.13 2.54 4.27 4.39 4.32 4.34 2.65 1.19 0.50 0.17 0.06 0.08 0.26 0.71 1.63 3.37 4.64 4.25 4.67 3.70 1.90 0.84 0.34 0.21 0.42 1.00 2.26 4.02 4.45 4.29 4.57 2.96 1.36 0.59 0.24 0.26 0.63 1.42 3.04 4.39 4.19 4.84 4.04 2.13 0.92

Luminaire Schedule

Symbol Qty Label Arrangement Total Lamp Lumens LLF Description Lum. Lumens UWLR BUG Rating 

11 CL1-30L-3K-1Asingle SINGLE N.A. 1.000 CL1-30L-3K-1A 6775 0.00 B1-U0-G1

Luminaire Location Summary

LumNo Label X Y Z Orient Tilt

4 CL1-30L-3K-1Asingle 54.992 0 22.5 89.995 0

4 CL1-30L-3K-1Asingle 54.993 0 22.5 89.995 0

5 CL1-30L-3K-1Asingle 180.29 0 22.5 91.06 0

6 CL1-30L-3K-1Asingle 300.816 0 22.5 89.69 0

7 CL1-30L-3K-1Asingle 410.855 0 22.5 89.293 0

7 CL1-30L-3K-1Asingle 410.716 0 22.5 89.293 0

9 CL1-30L-3K-1Asingle 50.209 100 22.5 270 0

9 CL1-30L-3K-1Asingle 50.376 100 22.5 270 0

12 CL1-30L-3K-1Asingle 185.958 100 22.5 270.065 0

13 CL1-30L-3K-1Asingle 416.431 100 22.5 271.834 0

14 CL1-30L-3K-1Asingle 301.608 100 22.5 270.591 0

Calculation Summary

Label CalcType Units Avg Max Min Avg/Min Max/Min

CalcPts_1 Illuminance Fc 1.11 4.84 0.02 55.50 242.00



 

0.04 0.07 0.11 0.19 0.33 0.00 0.49 0.47 0.49 0.00 0.26 0.14 0.09 0.06 0.03

0.06 0.10 0.15 0.25 0.41 0.00 0.53 0.52 0.58 0.00 0.32 0.19 0.13 0.08 0.05

0.07 0.10 0.12 0.16 0.28 0.52 0.64 0.68 0.60 0.42 0.21 0.13 0.11 0.09 0.05

0.04 0.05 0.08 0.12 0.17 0.49 0.52 0.54 0.52 0.30 0.15 0.10 0.07 0.05 0.04

0.03 0.04 0.06 0.08 0.14 0.27 0.30 0.31 0.30 0.26 0.10 0.07 0.06 0.04 0.03

0.03 0.04 0.05 0.07 0.18 0.27 0.30 0.33 0.32 0.20 0.11 0.08 0.06 0.04 0.03

0.03 0.05 0.08 0.12 0.19 0.49 0.53 0.55 0.54 0.24 0.16 0.11 0.07 0.07 0.05

0.06 0.07 0.10 0.15 0.29 0.54 0.65 0.68 0.60 0.43 0.24 0.17 0.13 0.08 0.05

0.07 0.11 0.16 0.25 0.41 0.57 0.54 0.50 0.57 0.49 0.31 0.17 0.11 0.07 0.04

0.06 0.09 0.13 0.21 0.35 0.43 0.50 0.44 0.44 0.32 0.20 0.09 0.06 0.03 0.02

Lum. Lumens UWLR BUG Rating 

2 CL1S-16L-4K-3-BC SINGLE N.A.

Luminaire Schedule

Symbol Qty Label Arrangement Total Lamp Lumens LLF Description

1.000 CL1S-16L-4K-3-BC 1883 0.00 B0-U0-G1

Luminaire Location Summary

LumNo Tilt

2 CL1S-16L-4K-3-BC 20.884 -60.714 22.5 89.887 0

3

Label X Y Z Orient

CL1S-16L-4K-3-BC 21.552 39.693 22.5 265.379 0

Calculation Summary

Label CalcType Units Avg Max

CalcPts_1 Illuminance Fc 0.22 0.68 0.00 N.A. N.A.

StatArea_1 Illuminance

Min Avg/Min Max/Min

Fc 0.22 0.7 0.0 N.A. N.A.



 

UPUP

1 2 3

A

E

0.15 0.20 0.20 0.13

0.16 0.31 0.40 0.33 0.30 0.38 0.40 0.27 0.21 0.28 0.39 0.33 0.21 0.18 0.27 0.39 0.33 0.22 0.20 0.30 0.40 0.31 0.20 0.21 0.32 0.40 0.28 0.18 0.20 0.32 0.40 0.28 0.19 0.21 0.33 0.40 0.27 0.18 0.22 0.34 0.38 0.25 0.17 0.20 0.33 0.39 0.27 0.17 0.19 0.32 0.39 0.28 0.17 0.17 0.29 0.40 0.30 0.18 0.14 0.23 0.36 0.35 0.22 0.14 0.18 0.31 0.39 0.27 0.15 0.14 0.24 0.37 0.33 0.20 0.11 0.11 0.22 0.35 0.34 0.20

0.16 0.31 0.41 0.33 0.30 0.37 0.39 0.27 0.21 0.28 0.40 0.34 0.21 0.18 0.27 0.40 0.34 0.22 0.20 0.30 0.41 0.31 0.20 0.21 0.32 0.40 0.28 0.18 0.20 0.32 0.40 0.28 0.19 0.21 0.33 0.39 0.27 0.18 0.22 0.34 0.39 0.25 0.17 0.20 0.33 0.40 0.27 0.17 0.19 0.32 0.40 0.28 0.17 0.17 0.29 0.40 0.30 0.18 0.14 0.23 0.37 0.36 0.22 0.14 0.18 0.31 0.40 0.27 0.15 0.14 0.24 0.38 0.34 0.20 0.10 0.11 0.22 0.37 0.35 0.20

0.16 0.22 0.22 0.14

Luminaire Location Summary

LumNo

Calculation Summary

Label CalcType Units Avg Max

Luminaire Schedule

Symbol Qty Label Arrangement Total Lamp Lumens LLF

Label X Y

Description Lum. Lumens UWLR BUG Rating 

16 VBGL1 SINGLE 756.59 1.000 VBGL1 757 0.12 B0-U3-G1

Z Orient Tilt

5 VBGL1 103 37.5 22.5 0 0

7 VBGL1 141 37 22.5 0 0

9 VBGL1 187 37.5 22.5 0 0

11 VBGL1 237 37.5 22.5 0 0

13 VBGL1 285 37.5 22.5 0 0

15 VBGL1 333 37.5 22.5 0 0

17 VBGL1 383 37.5 22.5 0 0

18 VBGL1 432 37 22.5 0 0

20 VBGL1 481 37.5 22.5 0 0

22 VBGL1 532 37.5 22.5 0 0

24 VBGL1 583 37.5 22.5 0 0

26 VBGL1 635 37.5 22.5 0 0

28 VBGL1 689 37.5 22.5 0 0

30 VBGL1 743 37.5 22.5 0 0

32 VBGL1 798 37.5 22.5 0 0

33 VBGL1 859 38 22.5 0 0

Min Avg/Min Max/Min

CalcPts_1 Illuminance Fc 0.27 0.41 0.10 2.70 4.10

StatArea_1 Illuminance Fc 0.27 0.4 0.1 2.70 4.00

StatArea_1

Illuminance (Fc)

Average = 0.27

Maximum = 0.4

Minimum = 0.1

Avg/Min Ratio = 2.70

Max/Min Ratio = 4.00
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ID Task Name Duration Start Finish

1 Pier Project Duration 393 days Tue 6/1/21 Thu 12/1/22

2 Precon tasks 63 days Tue 6/1/21 Thu 8/26/21

3 Project Award 1 day Tue 6/1/21 Tue 6/1/21

4 Receive notice to 

proceed and sign 

3 days Wed 6/2/21 Fri 6/4/21

5 Submit bond and 

insurance documents

2 days Wed 6/2/21 Thu 6/3/21

6 Create and send ITP 1 day Wed 6/2/21 Wed 6/2/21

7 Create saftey Plan 1 day Wed 6/2/21 Wed 6/2/21

8 Design Development 60%10 days Wed 6/2/21 Tue 6/15/21

9 Design Development 90%10 days Wed 6/16/21Tue 6/29/21

10 Design development 100%10 days Wed 6/30/21Tue 7/13/21

11 Design Plan Approval 2 days Wed 7/14/21Thu 7/15/21

12 Revised Estimate 5 days Fri 7/16/21 Thu 7/22/21

13 Scheduling 5 days Fri 7/23/21 Thu 7/29/21

14 Submit monthly 

requests for payment

1 day Fri 7/16/21 Fri 7/16/21

15 Environmental Permitting20 days Fri 7/16/21 Thu 8/12/21

16 Create 

Contracts/subcontracts

10 days Fri 8/13/21 Thu 8/26/21

17 Install Temp Signs 1 day Fri 7/30/21 Fri 7/30/21

18 Procurement 30 days Wed 6/2/21 Tue 7/13/21

19 Order Piles 30 days Wed 6/2/21 Tue 7/13/21

20 Order HVAC 

materials and 

30 days Wed 6/2/21 Tue 7/13/21

21 Order Matierials for

Pile Driving 

10 days Wed 6/2/21 Tue 6/15/21

22 Order Crane Mats 10 days Wed 6/2/21 Tue 6/15/21

23 Construction Phase 346 days Fri 7/30/21 Fri 11/25/22

24 Sediment and erosion 

control

2 days Fri 7/30/21 Mon 8/2/21

25 Locate Utilities 3 days Fri 8/27/21 Tue 8/31/21

26 Tansport Materials for

beginning proj

2 days Fri 8/27/21 Mon 

8/30/21

27 Mobilization 3 days Fri 7/30/21 Tue 8/3/21

28 Sire prep- site 

survey, stake out 

project and set up 

3 days Fri 7/30/21 Tue 8/3/21

29 Mobilize equipment

for beginning of 

3 days Fri 7/30/21 Tue 8/3/21

Q2 Q3 Q4 Q1 Q2 Q3 Q4

2022

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Progress

Manual Progress

Page 1

Project: CAPSTONE Pier Schedu

Date: Fri 4/30/21



ID Task Name Duration Start Finish

30 Building Foundation 10 days Wed 8/4/21 Tue 8/17/21

31 Drive piles for building area10 days Wed 8/4/21 Tue 8/17/21

32 Set Concrete girders

for building area

1 day Wed 8/4/21 Wed 8/4/21

33 Build up ramp for crane2 days Wed 8/4/21 Thu 8/5/21

34 Place and secure 

crane mats for 

1 day Fri 8/6/21 Fri 8/6/21

35 Pier Construction 280 days Fri 8/13/21 Thu 9/8/22

36 Process  (1-26 spans)270 days Fri 8/13/21 Thu 8/25/22

37 Drive Piles 3 days Fri 8/13/21 Tue 8/17/21

38 Form Cap 1 day Wed 8/18/21Wed 8/18/21

39 Tie Rebar 1 day Thu 8/19/21 Thu 8/19/21

40 Pour Cap 1 day Fri 8/20/21 Fri 8/20/21

41 Set Girders 1 day Thu 8/26/21 Thu 8/26/21

42 Set and Secure 

Crane Mats 

1 day Thu 8/26/21 Thu 8/26/21

43 Install Temp 

decking and Rail 

1 day Thu 8/26/21 Thu 8/26/21

44 Demobilization of Pier5 days Fri 8/26/22 Thu 9/1/22

45 Install Wood On Deck5 days Fri 8/26/22 Thu 9/1/22

46 Install Led Lights 5 days Fri 9/2/22 Thu 9/8/22

47 Building Construction 50 days Fri 9/2/22 Thu 11/10/22

48 1st Floor 10 days Fri 9/2/22 Thu 9/15/22

49 1st floor wood frame5 days Fri 9/2/22 Thu 9/8/22

50 Install wood joists2 days Fri 9/9/22 Mon 9/12/22

51 Install Plywood Flooring1 day Tue 9/13/22 Tue 9/13/22

52 Exterior Sheathing2 days Wed 9/14/22Thu 9/15/22

53 Ramp Construction 25 days Fri 9/2/22 Thu 10/6/22

54 Dig foundations 10 days Fri 9/2/22 Thu 9/15/22

55 Set piles and 

pour concrete 

5 days Fri 9/16/22 Thu 9/22/22

56 Set girders 3 days Fri 9/23/22 Tue 9/27/22

57 Decking 5 days Wed 9/28/22Tue 10/4/22

58 Railing 2 days Wed 10/5/22Thu 10/6/22

59 2nd Floor 15 days Wed 9/14/22Tue 10/4/22

60 2nd Floor Framing5 days Wed 9/14/22Tue 9/20/22

61 Install wood joists2 days Wed 9/21/22Thu 9/22/22

62 Install Plywood Fooring1 day Fri 9/23/22 Fri 9/23/22

63 Exterior Sheathing2 days Mon 9/26/22Tue 9/27/22

Q2 Q3 Q4 Q1 Q2 Q3 Q4

2022

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Progress

Manual Progress

Page 2

Project: CAPSTONE Pier Schedu

Date: Fri 4/30/21



ID Task Name Duration Start Finish

64 Roof 7 days Mon 9/26/22Tue 10/4/22

65 Install Roof Trusses2 days Mon 9/26/22Tue 9/27/22

66 Install Plywood Fooring1 day Wed 9/28/22Wed 9/28/22

67 Sheathing 2 days Wed 9/28/22Thu 9/29/22

68 Weather Proofing1 day Fri 9/30/22 Fri 9/30/22

69 Shingles 2 days Mon 10/3/22Tue 10/4/22

70 Plumbing Rough In 5 days Wed 9/28/22Tue 10/4/22

71 Windows and Doors 5 days Wed 10/5/22Tue 10/11/22

72 Electrical Rough In 3 days Wed 10/12/22Fri 10/14/22

73 Mechanical Rough In4 days Mon 10/17/22Thu 10/20/22

74 Insulation and Drywall5 days Fri 10/21/22 Thu 10/27/22

75 Finishes 5 days Fri 10/28/22 Thu 11/3/22

76 Relocate Electric Utilities5 days Fri 11/4/22 Thu 11/10/22

77  Grading/Gravel 3 days Fri 11/11/22 Tue 11/15/22

78 Demobilization 3 days Wed 11/16/22Fri 11/18/22

79 Seeding and Grading 5 days Mon 11/21/22Fri 11/25/22

80 Testing 3 days Mon 11/21/22Wed 11/23/22

81 Remove Road Signs 1 day Thu 11/24/22Thu 11/24/22

82 Post Construction 5 days Fri 11/25/22 Thu 12/1/22

83 Final Cost/Profit analysis2 days Fri 11/25/22 Mon 11/28/22

84 Final inspection/close out1 day Tue 11/29/22Tue 11/29/22

85 Issue final completion 

documents including 

warranties

1 day Wed 

11/30/22

Wed 

11/30/22

86 Submit final request 

for payment

1 day Thu 12/1/22 Thu 12/1/22

12/1

Q2 Q3 Q4 Q1 Q2 Q3 Q4

2022

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Progress

Manual Progress

Page 3

Project: CAPSTONE Pier Schedu

Date: Fri 4/30/21
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Item number Item Name Quantity Unit of QTY Conversion Unit Conversion Unit Cost Material Cost Necessary MH Labor/Unit Labor Cost Equipment/Unit Equipment CostTotal 
Super/Substructure

12" Prestressed Square Piles 
(Substructure)

31 62 13.23 4600 Pier 138.00 Ea 19320.00 LF $30.00 $579,600.00 1,584.24 $3.50 $483.00 $3.02 $416.76 $580,499.76
31 62 13.23 4600 Building 55.00 Ea 7700.00 LF $30.00 $231,000.00 631.40 $3.50 $192.50 $3.02 $166.10 $231,358.60

Caps (substructure)
03 31 13.35 441 Caps for pier 165.00 CY 165.00 CY $167.95 $27,711.75 246.35 $44.96 $7,418.40 $0.37 $61.05 $35,191.20

S. Steel Reinforcement 
(substructure)

03 21 11.60 360 Bents  32886.15 LBS/bent 32.89 TONS $1,636.80 $53,828.05 478.16 $570.00 $18,745.11 $72,573.16
Wood Decking

06 11 10.28 600 Walkway 11000.00 SF 11000.00 SF $1.50 $16,500.00 275.00 $0.62 $6,820.00 $23,320.00
Wood Railings

06 43 13.40 850 Pier 1086.00 LF 1086.00 LF $9.00 $9,774.00 90.14 $2.08 $2,258.88 $12,032.88
06 43 13.40 850 Walkway 2100.00 LF 2100.00 LF $9.00 $18,900.00 174.30 $2.08 $4,368.00 $23,268.00

Girder
900 Concrete Girder 20 ft long 100.00 ea 2000.00 LF $302.31 $604,620.00 $604,620.00
900 Concrete Girder 20.5 ft long 48.00 ea 984.00 LF $302.31 $297,473.04 $297,473.04
900 Concrete Girder  22 ft long 8.00 ea 176.00 LF $302.31 $53,206.56 $53,206.56

Earthwork/Roadway
31 17 23.13 0730 Roadway Markings 3500.00 LF 3500.00 LF $0.54 $1,890.00 10.5 $0.12 $420.00 $1.62 $5,670.00 $7,980.00
01 55 23.50 0100 Gravel 56000.00 SF 6222.22 SY $6.76 $42,062.22 485.3333333 $2.19 $13,626.67 $0.36 $2,240.00 $57,928.89

Lighting
26 51 13.55 100 Ceiling Mounted 30 Watt LED 101.00 Ea. - - $338.98 $34,236.98 13.00 $28.52 $2,880.52 - - $37,117.50
23 56 19.50 101 Solar Panels 34.00 Ea $785.00 $26,690.00 60.52 $61.13 $2,078.42 - - $28,768.42
26 56 19.55 102 Pier Lighting 16.00 Ea $721.50 $11,544.00 47.36 $126.67 $2,026.72 - - $13,570.72
26 56 21.29 103 Parking LED Luminare 10.00 Ea $1,154.40 $11,544.00 40.00 $165.97 $1,659.70 $13,203.70

Building
Building by SF (breakdown attached) 1.00 Ea $691,468.04

TEMPORARY STRUCURES
Division Item number Item Name Quantity Unit of QTY Conversion Unit Conversion Material/Unit Material Cost Necessary MH Labor/Unit Labor Cost Equipment/Unit Equipment CostTotal 

Rail System (North End)
5 45 Pile Driving Frame 1 ea $5,000.00 $5,000.00 $5,000.00
3 46 Crane Pad 5 ea $1,680.00 $8,400.00 $8,400.00
5 47 Temporary Railings 1106 LF $15.00 $16,590.00 91.80 $2.08 $2,300.48 $18,890.48

10 48 Transportation Rail Cart 1 ea $10,000.00 $10,000.00 $10,000.00
EQUIPMENT COSTS

Item Status days Unit Cost Unit Equipment Cost Fuel Cons Unit Price For dies/gal Days Used Work Hours/day Operating Cost Sum
50 Crawler Cranes Rent 290 $21,500 ea/mo $6,235,000 10.57 gal/hr $3.00 290 8 $294,268.80 $6,529,268.80
51 Crawler Cranes Rent 290 $21,500 ea/mo $6,235,000 10.57 gal/hr $3.00 340 8 $345,004.80 $6,580,004.80
52 Diesel Pile Driver Owned Prior N/A N/A N/A $0 gal/hr $3.00 88 8 $8,448.00 $8,448
53 Pile Driving Form made for job N/A N/A N/A $0 N/A N/A N/A N/A 8
54 Boom Lift Rent 50 2299.5 ea/mo $3,833 9 gal/hr $3.00 50 8 $4,800.00 $8,632.50
55 All terrain forklift Rent 50 2171.25 ea/mo $3,618.75 5 gal/hr $3.00 50 8 $12,000.00 $15,619
56 2 dump trucks Owned Prior N/A N/A N/A $0.00 9.375 gal/hr $3.00 5 8 $2,250.00 $2,250.00
57 Rolling Compactor Owned Prior N/A N/A N/A $0.00 4 gal/hr $3.00 4 8 $768.00 $768.00
58 Skid Steer Owned Prior N/A N/A N/A $0.00 1.5 gal/hr $3.00 50 8 $3,600.00 $3,600.00

MOBILIZATION TOTAL COST $1,745,000.00
BUILDING BY SF COST $691,468.04
LIGHTING COST $92,660.34
STRUCTURAL TOTAL COST $1,933,543.20
TEMP STRUCTURES TOTAL COST $42,290.48
EARTHWORK TOTAL COST $65,908.89
EQUIPMENT TOTAL COST $13,148,590.85
DESIGN TOTAL COST $399,361.54
MANAGEMENT TEAM COST $726,000.00
HOUSING TOTAL COST $547,200.00
OVERHEAD AND PROFIT $1,884,482.33
TOTAL PROJECT COST $21,276,505.67



Square Foot Cost Estimate Report Date: 4/18/2021

Estimate Name: Pier

Building Type: Restaurant with Stone Veneer / Wood Frame

Location: ELIZABETH CITY, NC

Story Count: 2

Story Height (L.F.): 10.00

Floor Area (S.F.): 6000

Labor Type: OPN

Basement Included: No

Data Release: Year 2020 Quarter 3

Cost Per Square Foot: $128.14

Building Cost: $691,468.04

Quantity % of Total Cost Per S.F. Cost

A Substructure 8.37% $10.73 $57,885.99

A1010 Standard Foundations $8.08 $43,583.05

   A10101051560 Foundation wall, CIP, 4' wall height, direct chute, .148 CY/LF, 7.2 PLF, 

12" thick

317 $4.11 $22,200.94

   A10101102700 Strip footing, concrete, reinforced, load 11.1 KLF, soil bearing 

capacity 6 KSF, 12" deep x 24" wide

317 $2.14 $11,565.98

   A10102107410 Spread footings, 3000 PSI concrete, load 100K, soil bearing capacity 6 

KSF, 4' - 6" square x 15" deep

26.98 $1.82 $9,816.13

A1030 Slab on Grade $2.45 $13,245.21

   A10301202240 Slab on grade, 4" thick, non industrial, reinforced 2698 $2.45 $13,245.21

A2010 Basement Excavation $0.20 $1,057.72

   A20101103380 Excavate and fill, 4000 SF, 4' deep, sand, gravel, or common earth, on 

site storage

2698 $0.20 $1,057.72

B Shell 25.90% $33.20 $179,120.34

B1010 Floor Construction $0.19 $1,039.40

   B10102103450 Wood column, 8" x 8", 20' x 20' bay, 10' unsupported height, 133 

BF/MSF, 160 PSF total allowable load

2698 $0.19 $1,039.40

B1020 Roof Construction $1.93 $10,428.58

   B10201024150 Wood roof, flat rafter, 2" x 12", 16" O.C. 2698 $1.93 $10,428.58

Costs are derived from a building model with basic components.

Scope differences and market conditions can cause costs to vary significantly.



B2010 Exterior Walls $15.26 $82,365.84

   B20101291400 Brick veneer wall, standard face, 2x6 studs @ 16" back-up, running 

bond

4438 $14.74 $79,524.52

   B20101907600 Insulation, fiberglass batts, 6" thick, R19 2698 $0.53 $2,841.32

B2020 Exterior Windows $5.16 $27,828.67

   B20202101100 Aluminum flush tube frame, for 1/4"glass,1-3/4"x4", 5'x6' opening, 

no intermediate horizontals

317 $1.25 $6,743.57

   B20202202050 Glazing panel, plate glass, 1/4" thick, tempered 1585 $3.91 $21,085.10

B2030 Exterior Doors $5.27 $28,411.69

   B20301106550 Door, aluminum & glass, without transom, full vision, double door, 

hardware, 6'-0" x 7'-0" opening

3.24 $3.43 $18,500.13

   B20301107250 Door, aluminum & glass, with transom, non-standard, double door, 

hardware, 6'-0" x 10'-0" opening

1.08 $1.35 $7,269.49

   B20302203450 Door, steel 18 gauge, hollow metal, 1 door with frame, no label, 3'-0" 

x 7'-0" opening

1.08 $0.49 $2,642.07

B3010 Roof Coverings $4.42 $23,834.15

   B30101203400 Roofing, single ply membrane, EPDM, 60 mils, loosely laid, stone 

ballast

2698 $0.79 $4,276.95

   B30103202700 Insulation, rigid, roof deck, extruded polystyrene, 40 PSI compressive 

strength, 4" thick, R20

2698 $2.02 $10,899.60

   B30104201400 Roof edges, aluminum, duranodic, .050" thick, 6" face 317 $1.38 $7,439.37

   B30106100050 Gutters, box, aluminum, .027" thick, 5", enameled finish 158.5 $0.19 $1,027.77

   B30106200100 Downspout, aluminum, rectangular, 2" x 3", embossed mill finish, 

.020" thick

63.4 $0.04 $190.46

B3020 Roof Openings $0.97 $5,212.01

   B30202100300 Roof hatch, with curb, 1" fiberglass insulation, 2'-6" x 3'-0", 

galvanized steel, 165 lbs

2.16 $0.44 $2,364.92

   B30202102100 Smoke hatch, unlabeled, galvanized, 2'-6" x 3',  not incl hand winch 

operator

2.16 $0.53 $2,847.09

C Interiors 10.92% $14.00 $75,525.90

C1010 Partitions $2.26 $12,168.07

   C10101241200 Wood partition, 5/8"fire rated gypsum board face, none base,2 x 4,@ 

16" OC framing,same opposite face, 0 insul

1726.72 $1.07 $5,798.36

   C10101242400 Wood partition, 5/8" water resistant gypsum board face, no base, 2 x 

4 @ 16" OC framing, same opposite face, no insulation

431.68 $0.28 $1,497.14



   C10101280700 Gypsum board, 1 face only, exterior sheathing, fire resistant, 5/8" 4438 $0.59 $3,169.62

   C10101280960 Add for the following: taping and finishing 4438 $0.32 $1,702.95

C1020 Interior Doors $0.54 $2,934.29

   C10201022510 Door, single leaf, wood frame, 3'-0" x 7'-0" x 1-3/8", birch, hollow 

core

5.4 $0.54 $2,934.29

C1030 Fittings $0.72 $3,880.14

   C10301100420 Toilet partitions, cubicles, ceiling hung, plastic laminate 5.4 $0.72 $3,880.14

C3010 Wall Finishes $1.78 $9,596.12

   C30102300140 Painting, interior on plaster and drywall, walls & ceilings, roller work, 

primer & 2 coats

4438 $0.47 $2,535.78

   C30102300140 Painting, interior on plaster and drywall, walls & ceilings, roller work, 

primer & 2 coats

3453.44 $0.37 $1,973.23

   C30102301940 Ceramic tile, thin set, 4-1/4" x 4-1/4" 863.36 $0.94 $5,087.11

C3020 Floor Finishes $7.20 $38,862.23

   C30204100080 Carpet tile, nylon, fusion bonded, 18" x 18" or 24" x 24", 35 oz 3777.2 $3.14 $16,947.24

   C30204101800 Tile, quarry tile, mud set, minimum 809.4 $1.89 $10,176.75

   C30204101820 Tile, quarry tile, mud set, maximum 809.4 $2.18 $11,738.24

C3030 Ceiling Finishes $1.50 $8,085.04

   C30301105100 Gypsum board ceilings, 5/8" fire rated gypsum board, painted and 

textured finish,1" x 3" wood, 16" OC furring, wood support

2698 $1.50 $8,085.04

D Services 54.80% $70.23 $378,935.81

D2010 Plumbing Fixtures $7.92 $42,737.27

   D20101102080 Water closet, vitreous china, bowl only with flush valve, wall hung 5.4 $3.15 $16,994.35

   D20102102000 Urinal, vitreous china, wall hung 2.16 $0.43 $2,337.40

   D20103101560 Lavatory w/trim, vanity top, PE on CI, 20" x 18" 5.4 $1.01 $5,446.88

   D20104102040 Kitchen sink w/trim, countertop, stainless steel, 44" x 22" triple bowl 5.4 $2.18 $11,783.57

   D20104404340 Service sink w/trim, PE on CI,wall hung w/rim guard, 24" x 20" 1.08 $0.65 $3,518.35

   D20108201880 Water cooler, electric, wall hung, dual height, 14.3 GPH 1.08 $0.49 $2,656.72

D2020 Domestic Water Distribution $5.67 $30,571.31

   D20202502220 Gas fired water heater, commercial, 100< F rise, 500 MBH input, 480 

GPH

1.08 $5.67 $30,571.31

D3050 Terminal & Package Units $32.02 $172,793.19



   D30501554040 Rooftop, multizone, air conditioner, restaurants, 3,000 SF, 15.00 ton 4316.8 $26.32 $142,023.15

   D30501556900 Commercial kitchen exhaust/make-up air system, rooftop, gas, 2000 

CFM

1.08 $5.70 $30,770.04

D4010 Sprinklers $8.57 $46,268.43

   D40104100580 Wet pipe sprinkler systems, steel, light hazard, 1 floor, 2000 SF 5773.72 $7.35 $39,674.29

   D40104101020 Wet pipe sprinkler systems, steel, ordinary hazard, 1 floor, 1000 SF 1079.2 $1.22 $6,594.14

D4020 Standpipes $2.00 $10,772.43

   D40203101540 Wet standpipe risers, class III, steel, black, sch 40, 4" diam pipe, 1 

floor

1.3 $2.00 $10,772.43

D5010 Electrical Service/Distribution $3.78 $20,383.11

   D50101200320 Overhead service installation, includes breakers, metering, 20' 

conduit & wire, 3 phase, 4 wire, 120/208 V, 400 A

1 $0.87 $4,707.55

   D50102300320 Feeder installation 600 V, including RGS conduit and XHHW wire, 400 

A

60 $0.82 $4,413.51

   D50102400200 Switchgear installation, incl switchboard, panels & circuit breaker, 

120/208 V, 3 phase, 400 A

1 $2.09 $11,262.05

D5020 Lighting and Branch Wiring $7.22 $38,937.81

   D50201100520 Receptacles incl plate, box, conduit, wire, 10 per 1000 SF, 1.2 watts 

per SF

5396 $2.17 $11,731.01

   D50201350400 Miscellaneous power, 1.8 watts 5396 $0.34 $1,824.01

   D50201400320 Central air conditioning power, 6 watts 5396 $0.70 $3,756.86

   D50202100520 Fluorescent fixtures recess mounted in ceiling, 1.6 watt per SF, 40 FC, 

10 fixtures @32watt per 1000 SF

5396 $4.01 $21,625.93

D5030 Communications and Security $3.05 $16,472.26

   D50309100450 Communication and alarm systems, fire detection, addressable, 12 

detectors, includes outlets, boxes, conduit and wire

1.08 $1.90 $10,266.27

   D50309100460 Fire alarm command center, addressable without voice, excl. wire & 

conduit

1.08 $1.15 $6,205.99

E Equipment & Furnishings 0.00% $0.00 $0.00

E1090 Other Equipment $0.00 $0.00

F Special Construction 0.00% $0.00 $0.00

G Building Sitework 0.00% $0.00 $0.00



100% $128.14 $691,468.04

0.0 % $0.00 $0.00

0.0 % $0.00 $0.00

0.0 % $0.00 $0.00

Total Building Cost $128.14 $691,468.04

Contractor Fees (General Conditions,Overhead,Profit)

Architectural Fees

SubTotal

User Fees
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