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------------------------Project Overview-----------------------

Carolina Contracting is proposing the Rodanthe Village Square (RVS). This
multi-faceted project will consist of a public access location to the Pamlico Sound and a
waterfront restaurant/retail space.

Public Sound Access
Due to a growing need for more extensive public access to the Pamlico Sound in
Rodanthe, Carolina Contracting will be providing a public sound access location as part
of the Rodanthe Village Square (RVS) project. Features will include:

● Approximately 500 linear feet of sound-side beach access
● Public showers, restrooms, and spray off stations
● Small dock for non-commercial boats
● Boat ramp for non-commercial boats
● Paved parking for approximately 100 vehicles
● Landscaped day use area with grills and recreation fields

Waterfront Restaurant/Retail
Adjacent to the public sound access will be a waterfront restaurant or retail space. This
space will be accompanied by the dock from the sound extended over the water; here
tables and chairs will be placed for patrons to dine and enjoy the natural beauty of
Rodanthe, North Carolina.

Figure 1: Restaurant/Retail Outdoor Dock Dining Design Concept [1,2]
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The restaurant/retail space will be two stories tall; the upper portion will be a rooftop
open area so that the space can be utilized but is not obtrusive to the view for the local
population (See Figure 2 below). There will be a portion of the rooftop that will be
enclosed in the case of inclement weather as well as to cover a portion of the seating
area and possible bar.

Figure 2: Rooftop Restaurant Design Concept [3]
The lower level of the development can be utilized as another restaurant, retail space,
or other space needed in the community (See ideas in Figure 3). This space will be
indoors and has uses that can include a walk up window for to go sales or sports
rentals.  Additionally, it can be a local retail development that sells souvenirs and local
companies’ merchandise. The area must be designed to the proper mechanical,
electrical, and plumbing regulations so that it is suitable for a variety of developments.
The lower level will be a core and shell building with the proper possible utility hook ups
for restaurants, bars, retail, or office space. Upon purchase from the developer and the
allocation of a leasing party, this will be an opportunity for a future tenant improvement
project.

Figure 3: Retail Design Concept [4,5]
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The local architectural styles that are most common in North Carolina are Federal,
Colonial, and Georgian (shown below in Figure 4). This is especially prevalent in the
residential areas of the Outer Banks [6]. Since the style mainly resembles these three
styles, the RVS development will utilize architectural aspects that coincide with the local
style. This will be used on the exterior of the building and will allow for the building to
seamlessly fit into the town. However, there will be a modern twist on this style. Similar
to the right image in Figure 3, glass will be utilized on the rooftop sitting area. Below are
some examples of various styles that are prevalent in the area.

Figure 4: Architectural Design Inspiration [6,7,8]
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As shown in Figure 5, a Tommy Bahama retail space was used as design inspiration.
This space is located in Waikiki, HI and is a Tommy Bahama on the lower level and
features a restaurant and rooftop bar above. Although the Tommy Bahama development
is a different style architecture, the concept is similar to the proposed RVS project. This
building will be unique to fit the local town as mentioned above. Below in Figure 5 are
images of the multi-use space in Waikiki:

Figure 5: Tommy Bahama Multi-Use Space Concept [9]

Carolina Contracting | (252) 000-2583 | Rodanthe Village Square



10

----------- - -Carolina Contracting Overview --------------

Who is Carolina Contracting?
Carolina Contracting began as a family-owned and operated business that hit the
ground running in 1952 performing small scale residential construction. Through
excellent testimonials and outstanding workmanship, Carolina Contracting made a
name for itself in the greater Outer Banks area. After years of delivering the highest
quality product in the Outer Banks, Carolina Contracting began to grow to meet the
demand of its customers. Years of booming business were then shadowed by the
residential construction depression in 1975.

The recession did not slow down Carolina Contracting, it built us into the champion we
are today. Carolina Contracting demonstrated its ability to improvise and never give up,
as it ventured into the unchartered territory of commercial construction. Carolina
Contracting successfully acquired small commercial projects in Nagshead and quickly
acquired negotiated work with business owners and local government agencies through
the latter half of the 1970’s. Again, outstanding relationships and excellent workmanship
allowed Carolina Contracting to thrive in the commercial construction industry.

Today, Carolina Contracting is a general contractor strategically located in Nags Head,
Greenville, and Wilmington North Carolina that specializes in commercial construction.
Carolina Contracting’ reputation has continued to grow since its birth in the commercial
construction industry in 1978. Today, Carolina Contracting is humbly recognized as the
largest commercial contractor in Eastern North Carolina.

What does Carolina Contracting Value?
Carolina Contracting Started from the bottom not only once, but twice in its ventures in
residential and commercial construction. We know what is necessary to rise to the top
and we don't ever deliver a product we wouldn't want our name on. Our core values are
what drive us as a company and keep us consistently ranked as a top commercial
contractor in the great state of North Carolina.
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Outstanding Relationships - Since our founding in 1952 we have prided ourselves in
our ability to build and maintain strong relationships with our customers and trade
partners. We do this through excellent communication, integrity, transparency, gaining
trust from all parties, and considering the best interest of all of our partners. It's no
wonder that we have 80% negotiated work and have risen to the top of our class. We
value our relationships. Period.

Excellence - Carolina Contracting delivers the finest product in every facet of
construction. It's that simple. We do veer from the standard that has been set for us, we
exceed it. Our excellence is not only applied to the product we deliver, but we seek
excellence in the process to develop that product. We partner with the finest trade
partners and we maintain high quality control standards to ensure owner satisfaction.

Commitment - From preconstruction to turnover, we are focussed on one thing: getting
the job done. We will focus all of our efforts on the task at hand and will not waiver. We
will work harder. We will work longer. We will work for you. We will work for your
mission. We won't stop until you are satisfied.

Efficiency - A core value that sets us apart from our competitors is our commitment to
lean construction processes. We fully understand that an efficient construction process
saves our partners time and money. We maintain efficient processes by optimizing the
project as a whole and not the individual components. We also determine the best value
for our partners and eliminate any product features that do not add value to the final
product.

Why partner with Carolina Contracting?

An important question every owner must answer is “Why should I hire this company to
build my project?”. At Carolina Contracting we understand the immense trust that an
owner puts in the hands of their contractor. We understand that your project comes at a
very high cost that places a high risk on your investment.

Since 1952, Carolina Contracting has been consistently providing answers to owners
when they ask “Why should I hire this company?”. The answer is, it's in our name. Our
reputation has spoken for itself throughout the development of our company. Our
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expertise is extensive and our resume is full of many projects similar to Roanoke Village
Square.

Carolina Contracting recently concluded construction of REAL Watersports’ new
sound-side facility in Waves, North Carolina. This building is approximately 15,700
square feet and is situated on 1.98 acres of land [10]. The building features extensive
retail space and  a covered patio with outdoor seating [11]. In addition to state-of-the-art
retail space, the property features a large yard for visitors and a dock on the Pamlico
Sound [11].

Similar to Rodanthe Village Square, the REAL Watersports property is located directly
off North Carolina route 12, provides visitors with outdoor seating and space, provides
retail access, and provides access to the Pamlico Sound. After completing the REAL
Watersports project, Carolina Contracting knows it can apply its experience to the RVS.
In addition to the REAL Watersports facility, Carolina Contracting has completed
renovations and new builds along the coast of North Carolina. We have completed
renovations ranging from $75,000 to $117,000,000. We have also constructed new
buildings ranging from small mom-and-pop retail locations, to shopping centers and
malls. We simply understand the unique challenges that are associated with commercial
construction. Carolina Contracting is dedicated to its valued educational clients and their
needs.
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The Team
Nathan Curl - Project Manager

Nathan graduated from Virginia Tech with a B.S. in Construction
Engineering and Management and a minor in Philosophy, Politics,
and Economics. Nathan has gained valuable experiences and
knowledge as both a Project Engineer and Project Manager for
the general contractor on multiple multi-million dollar projects.
Additionally, Nathan has worked in Pre-Construction for various
contracted project types and has a keen ability to estimate and
schedule a project using logic and empirical data. Nathan is
detail oriented and his expertise with analyzing and mitigating
risk, construction law, and subdivision/local government
management will be utilized on the RVS Project.

Cole Dillman - Superintendent

Cole graduated from Virginia Tech with a B.S. In Construction
Engineering and Management. His experience includes a diverse
portfolio of projects ranging from $1.3 billion, to $1.2 million
dollars. Cole has worked on Joint Venture (JV), Design-Build
(DB), and Construction Manager At-Risk (CMAR) projects. In
addition to diverse project experience, Cole has experience in
various project roles. Cole has worked in the field as a
superintendent and in the office as a project engineer. Cole will
rely on his extensive project background as he serves as the
Superintendent for the RVS project.

Robbie Nye - BIM Coordinator

Robbie graduated from Virginia Tech with a B.S. in Construction
Engineering and Management. Robbie’s experience has been on
the field side of hospital renovation and new hospital construction
projects. Robbie will take his field experience along with his 3D
modeling abilities to work as the BIM Coordinator on the
Rodanthe Village Square project. This role will encompass all
Revit modeling while contributing to the overall design of the
building.
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Makala Flickinger - Project Engineer

Makala graduated from Virginia Tech with a B.S. in Construction
Engineering and Management. She has had experience as a
Field Engineer for a concrete company as well as a Project
Engineer for a general contractor. She enjoyed many of her
classes at Virginia Tech such as designing steel, concrete, and
BIM. She is very versatile, loves working with a team, and is
eager to keep learning different roles in the future. Her drive for
researching and problem solving will contribute to the RVS
project.

AJ Fromm - Field Engineer

AJ graduated from Virginia Tech with a B.S. in Construction
Engineering and Management. AJ has had experience in the field
of construction as a Project Engineer on multiple multi-million
dollar projects. AJ is very team oriented and hard working. He will
use his field experience to contribute to the means and methods
of construction for the RVS project.

Joe Rezash - Project Engineer

Joe graduated from Virginia Tech with a B.S. in Construction
Engineering and Management. Joe has experience as a Field
Coordinator and a Project Engineer. Joe has also spent time as a
Project Engineer in the Pre-Construction phases of multiple
projects and his experience in planning will be utilized on the
RVS project.
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--------------Site Selection and Concept Plan-------------

Site Selection
When selecting a site, the Dare County Parcel map was used to identify and locate
vacant lots. Once a lot was identified, tax data was obtained to determine the acreage
and value of each lot. After extensive research, four potential options were considered:
choice 1, choice 2A, choice 2B, and choice 3. It was determined that choice 2B would
be designated as the property of choice for a waterfront restaurant and public sound
access. A map of all options, with respect to local water sports related businesses can
be seen below in Figure 6.

Figure 6: Possible lot options in reference to local water sports businesses
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Choice 1

Choice 1 consists of the of two
vacant lots: Parcel #012591003
and #012591002 that can be seen
in Figure 7 to the right. Together,
Choice 1 totaled 0.964 acres,
costing $325,400. Choice 1 is a
tucked-away piece of land resting
off North Carolina route 12. This
lot contains lots of foliage that
would need to be demolished for
construction. Surrounding the
northern and eastern bounds of
Choice 1 are residential
properties. Touching the southern
bound of Choice 1 is a cemetery.
Directly south of the cemetery and
approximately 200 feet south of
Choice 1’s southern most border is
Rodanthe Watersports and
Campground. This business offers
space for mobile campers and provides rental kayaks and paddleboards to their
inhabitants.

Choice 1 was not selected for multiple reasons. First, the site does not feature adequate
shoreline space. Since public sound access is being built in addition to a waterfront
restaurant, the property of choice must contain extensive shoreline access. This
location does not. Additionally, access to the lot would become potentially restrictive,
considering the proximity to homes and the neighboring cemetery. Furthermore, the
property simply does not contain enough space for public parking, a boat ramp, sound
access and a restaurant. Lastly, potential auditory disruption from vehicular and human
traffic could cause tension with the neighboring campground.
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Choice 2A

Choice 2A consists of the potential buyout of parcel #014221000 seen in Figure 8
below. This lot is approximately 1.63 acres, valued at $436,800. Similar to Choice 1,
Choice 2A does not provide a lot
of coastline. This property is
wider from east to west than it is
from north to south. Touching the
northern border of Choice 2A is
Waves Village Watersports
Resort (WVWR). This is a private
resort that provides guests the
opportunity to rent jet skis and
other water sports equipment.
Touching the southern border of
Choice 2A is Choice 2B which will
be mentioned later. This property
features a long dock extending
into the Pamlico Sound.
Approximately 0.3 miles south of
Choice 2A is Charlie’s Trivillage
Watersports. Similar to WVWR,
Charlie’s Trivillage Watersports
provides jetski and other
watersports rentals.

While Choice 2A provided a nice
property that contained a dock,
this property did not provide
sufficient coastline space. Additionally, this property was directly next to WVWR, which
could provide water traffic conflicts due to the close proximity of both lots. Additionally,
at $268,000 per acre, Choice 2A proved to be an expensive option that didn't meet the
needs for the desired space.
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Choice 2B

Choice 2B borders the Southern extents of Choice 2A, as seen above in Figure 8. This
property is situated on 5.03 acres of land, costing approximately $358,100. Resting on
this property are the remains of the formerly abandoned Waterfall park go-kart tracks. In
addition to the go-kart tracks, a home rests in the southwest corner of the property.
While this lot is relatively close to WVWR, it provides sufficient distance from fellow jet
skiers.

This property differentiates itself from the other properties in the shear size and
availability of land. The lot offers roughly 200 yards of coastline access which provides
more than enough Sound access for future construction purposes. Additionally, Choice
2B provides the most amount of land at the cheapest price per acre ($71,000/acre).

Negotiations with the property owner - The merjos Family, have been successful in
acquiring portions of the land. In return for three acres, all existing go-kart tracks will be
demolished and sound barriers and protection will be installed to mitigate visual and
auditory disturbance. By building on this property, the existing eye-sore go-kart tracks
will be removed and a vibrant space for the community will be created.

Choice 3

Similar to Choice 1, Choice 3 consists of two neighboring parcels: Parcel #012574000
and #012576001, as seen below in Figure 9. Together, these two lots total 1.33 acres,
costing approximately $350,000. Choice 3 is located off NC-12, directly across from
Jademaca Drive. Bordering both the northern and southern extends of Choice 1’s
property are residential properties with homes. Choice 3 is approximately 0.4 miles
away from the existing boat ramp off Myrna Peters Road and is 0.2 miles from
Rodanthe Watersports and Campground.
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While choice 3 provided distance from other businesses, this location failed due to the
fact that it was in a residential area. Additionally, like the other considered options that
were not chosen, Choice 3 did not provide sufficient shoreline access. Together, these
two factors eliminated Choice 3 as a viable option.

Site Concept Plan
As mentioned, the parcel of land (marked in orange) was negotiated for and the
settlement was that the current house owner would receive 1 acre of land out of the
5.01 acres on the parcel. The decision was then made that the contractor would
demolish the existing conditions on the 1 acre of land and refurbish it so that it would
look aesthetically pleasing. This would include all new landscaping on the property that
is marked in Red on the site plan. The next piece was the line of trees that will be
planted and run the length of the 1 acre property line to help muffle noise and cover up
the construction of the new restaurant property being built. (This is the dark green line
on the site plan)
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The new property being built will have a boat ramp access that has been labeled by the
yellow line on the site plan. This area will also have parking and a driveway for the
people using the ramp marked purple. This parking will connect to the parking lot of the
restaurant which has been marked by the black lines on the site plan. The new property
will also have a beach access for the public which has been marked by the light blue
line. This access will run the length of the property from north to south. The Restaurant
building pad will be in the northwest corner of the parcel, marked by the dark blue line.
This was decided to allow for a large open space that will be converted into a landscape
area, which is marked by the green line. This area will have grills, picnic tables and
other things for people to enjoy.
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Planning, Zoning, and Environmental Considerations

Planning
In addition to the building construction the team must plan to adhere to the planning
requirements of certain aspects of the project to assure the construction is done by
code. The parking requirements and boat ramp requirements have been listed out
below.

Parking:
-One parking space for every three customer seats plus one additional parking space
for each three employees [12].

Boat Ramp:
-Boat ramps must not be wider than 15 feet and must not extend farther than 20 feet
below the normal high water level contour in tidal areas or the normal water level
contour in non tidal areas [13].

-Excavation and ground-disturbing activities above and below the normal high water
level or normal water level will be limited to that absolutely necessary to establish
adequate ramp slope and provide a ramp no greater in size than specified by the
general permit [13].

-Placement of fill materials below the normal high water level, or normal water level
contour, will be limited to the ramp structure itself. Boat ramps may be constructed of
concrete, wood, steel, clean riprap, marl or any other acceptable materials approved by
DCM personnel [13].

-Coastal wetland vegetation must not be excavated or filled at any time during
construction and subsequent use of the ramp [13].

Zoning
Zoning requirements can be specifically found in Dare County’s Zoning Ordinance - S1
Special Districts. The section that pertains to this project is the section about
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Commercial development. This section will be used to distinguish the requirements for
the build and are listed below.

- Minimum lot size: Commercial lots shall be of sufficient size to meet requirements
of the Dare County Health Department, to provide adequate sitting for structures
and to provide parking, loading and maneuvering space for vehicles as required
by Article VII of this chapter. In addition, a visual buffer is required where a
commercial use or zone abuts a residential use or zone [14].

- Minimum front yard setback is 15 feet [14].

- Minimum side yard: 10 feet. No side yard is required if a commercial building is
constructed with a common wall. An additional 5-foot adjacent to the street is
required for a corner lot [14].

- Minimum rear yard: 20 feet [14].

- Maximum allowable lot coverage: 60% [14].

- Height limitation:  Highest floor level shall be no greater than 35 feet above the
lowest ground grade within a 50 foot perimeter of the exterior walls of the
structure.  Overall height of a structure from ground level to its highest point shall
not exceed 52 feet [14].

- Maximum gross building size:  20,000 square feet excluding decks, porches, and
similar non-heated space.  Non-heated space including decks and porches shall
not be used as retail space for the display of goods or other commercial
activities. Group developments with a maximum area of 20,000 square feet per
individual building,excluding decks and porches. This gross building size
limitation shall not apply to hotels and/or motels. (Maximum floor area standards
adopted by the Dare County Board of Commissioners on May 6,2002.) [14]
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Environmental
Due to the location of the project, flooding must be involved in the consideration of
construction. The project must adhere to the requirements of the Dare County North
Carolina Code for Flood prevention located in chapter 151 in Title XV. Located below is
a list of the objectives of the Flood Prevention plan [15].

- To protect human life and health;
- To minimize expenditure of public money for costly flood control projects;
- To minimize the need for rescue and relief efforts associated with flooding and

generally undertaken at the expense of the general public;
- To minimize prolonged business losses and interruptions;
- To minimize damage to public facilities and utilities (i.e., water and gas mains,

electric, telephone, cable and sewer lines, streets, and bridges) that are located
in flood prone areas;

- To help maintain a stable tax base by providing for the sound use and
development of flood prone areas; and

- To ensure that potential buyers are aware that property is in a special flood
hazard area.
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-------------------Cost-Benefit Analysis-------------------
The selected site for this project is a great financial opportunity given the property value
appreciation in recent years for the area. OBX Realty Group released their appreciation
by town in the Outer Banks from the year 2020. Soundside properties in Rodanthe saw
a 28% increase in value. This was much higher than surrounding areas, with the
average being around 9% [16]. While the appreciation value in 2020 is unlikely to stay
over several years, a high growth rate can still be assumed. The North Carolina average
property value appreciation rate in 2020 was about 5% [17]. As a whole, the Outer
Banks outperforms the rest of the state and provides a fruitful opportunity for property
value growth. The purchase price of the property is $358,100. Using the Outer Banks
average of 9% growth, the selected site in its current condition will be worth over 2
million dollars in the year 2040. Property value will increase after construction alone.

Estimating revenue for a new restaurant can be very challenging, given the variability in
factors. Things such as spending habits, eating times, and daily customers can greatly
affect the revenue. Differences in location, size, and prices make outside revenue
statistics less reliable. However, these statistics will work well for the purpose of this
project. A survey of new restaurants in 2019 reported an average monthly revenue of
around $110,000 [18]. The optimistic argument for this restaurant's revenue is that there
is limited competition in the area. Unfortunately, Rodanthe has a very seasonal
economy being a vacation destination. With all of these factors, it is safe to estimate a
minimum average monthly revenue of $75,000 for the restaurant. The monthly
expenses are scalable to the revenue. Staffing and food costs will fluctuate with more
accurate revenue estimates. This makes other expenses such as utilities, maintenance,
and insurance well within the budget. It is highly likely that the monthly expenses will
stay under the $75,000, and the restaurant will be profitable. The appreciation of
property value along with the income from the restaurant will make this project a great
long-term investment.

We would not qualify for the Job Development Investment Grant because the state is
not competing with other attractive business locations.

We would not qualify for the One North Carolina Fund because there would not be that
many jobs created from this project.
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We would not fall under the economic infrastructure program because our project does
not deal with public water, sewer, or transportation. Additionally, the Utility, Community
Development Block Grant, Agricultural /Gas product’s fund, NCDOT Rail Industrial
Access Program, and Industrial Shell Building funds are all irrelevant.

Our new project could be considered for the Rural Grant Program. This program gives
local governments funds for critical infrastructure, building improvements, or demolition
that will lead to the creation of new, full time jobs. There will be around 100 employees
that come with our project so the main qualification for this grant would come from
renovating an “older building into an attractive business”. This grant usually goes to
counties located in Tier 1, 2, or 3. Priority is given to communities with less than 5,000
people [19].

The Golden LEAF Foundation Economic Catalyst is a unique program providing grants
to nonprofit organizations. Unfortunately, Rodanthe is not in need of much financial
assistance and our project is not aimed to be a nonprofit to help people. For example, in
DC, there is a non profit Bakery called the DogTag Bakery which provides schooling and
jobs for retired veterans.

The restaurant could potentially qualify for Workforce grants, which provide training
resources to businesses such as: Customized Training, On-the-Job Training, Incumbent
Worker Training, Golden LEAF Workforce Assistance, High-Risk Employees, Work
Opportunity Tax Credit, and Trade Adjustment Assistance [19]. Since these have
nothing to do with the construction of the project, this would be totally up to the owner.

Our last option would be to go through the NC Rural Center Thread Capital and get a
loan from $500-$50,000 to start our business. Typically, a start up business is offered
$20,000 and is only offered to low-income, female, minority, or rural borrowers. We
could be considered rural [19].
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---------------------------Revit Model---------------------------

Figure 10: 3D Rendering 1

Figure 11: 3D Rendering 2

The current edition of the Revit Model for the Rodanthe Village Square shows all
foundation and superstructure plans. The modeled first floor is simply shell space with
six structural columns. The exterior on this level has a storefront curtain wall and two
doorways for future commercial use. The second floor shows the restaurant. This
restaurant includes a kitchen space, an indoor/outdoor bar, and plenty of seating both
inside and outside. The restaurant can be accessed from one of the two stairways
leading up to the deck, or by the elevator located inside. Figures 10 and 11 show two
different angles of the building. Attached are the drawing documents for this structure.
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---------------------Base Map & Site Plan--------------------

The site plan is laid out so that Carolina Contracting can tackle this project in a timely
fashion and in a way that will allow for the project to flourish once it is complete. The
restaurant (marked in blue) will be in the northwest corner of the parcel and has been
set back 20 feet per the code. The layout of the building will be 76 feet by 60 feet in
total.

The deck on the building will run the north and west side of the building and will be 12
feet wide. The utilities will be tied in to the east side of the building. Next to the building
will be the parking lot for the restaurant that will continue to the south side of the project
and be used for the boat ramp as well. The parking lot (marked in pink) will consist of
over 100 spaces that are 9 feet by 18 feet. There will also be three ADA spaces for the
restaurant. At the end of the parking space lines there will be curbed landscape areas to
provide a buffer. In the parking lot there is a twenty four foot drive isle that gives plenty
of space for cars to maneuver around.

Throughout the site there will be sidewalks (marked in red) that will be 4 feet wide with 3
feet of landscape on each side. In the middle of the site there will be roughly 1.5 acres
of landscape that will be turned into a park. The park (marked in green) will consist of
picnic tables, grills and other landscape aspects that can be used by the public.

On the west side of the parcel there will be a beach access (marked in orange) to the
sound to allow for more space that people can use to be outside. Splitting the space
between the beach and the park, there will be a 10 foot wide boardwalk (marked in red)
which will have a bathroom and multiple wash stations (marked in purple) that people
can use to wash themselves off after being at the beach. On the southside of the
project, there will be a boat ramp that can be used by the public to access the sound for
fishing, water sports and pleasure. As mentioned before, at the south end of the parcel
there will be a sound wall (marked by a dashed black line) and trees placed to block and
muffle noise for the current residents that live on the existing property.
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------------Building, Structure, and Site Designs---------
Structural calculations shown below for the Rodanthe Village Square building include
design of floor joists, girders, and columns. The load path on this structure is a unique
challenge due to long spans and heavy live loads from the restaurant space. The shell
space on the first floor allowed for some flexibility in column placement. However, the
desire to build a versatile space that can be fitted for any retail limits the number of
structural elements. The sources used for the allowable stresses and other given wood
properties used throughout the calculations are listed as a subscript number shown
after the written value. Amendments to the project documents have been made and are
shown in the updated plans.

Design Loads [20]:
Restaurant live load = 100 psf
Joist self weight  =  6 psf
¾” subfloor = 3 psf
Hardwood flooring = 4 psf

Total Live Load = 100 psf
Total Dead Load = 13 psf

Floor Joist Design:
12” spacing [22]
Fv = 100 psi [21]
Fb = 1273 psi [22]
E = 1.4 x 106 psi [21]
L = 15’

wLL = 100 psf x 1 ft = 100 psf
wDL = 13 psf x 1 ft = 13 plf

Factored Load = 1.2(13 plf) + 1.6(100 plf) = 175.6 plf

𝑀𝑚𝑎𝑥 = 𝑤𝑙2

8 = 176.5 𝑝𝑙𝑓 × 15 𝑓𝑡2

8 = 4938. 75 𝑓𝑡 − 𝑙𝑏𝑠
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𝑆𝑟𝑒𝑞 = 𝑀𝑚𝑎𝑥
𝐹𝑏 = 4938.75 𝑓𝑡−𝑙𝑏𝑠×12 𝑖𝑛/𝑓𝑡

1273 𝑝𝑠𝑖 = 46. 56 𝑖𝑛3

From Appendix 6, Temporary Structures Designs, select 3x12 [21]:
Section Modulus about x-axis = 52.74 in3

Moment of Inertia about x-axis = 297.6 in4

Cross-sectional Area = 28.13 in2

Check bending:
𝑓𝑏 = 𝑀𝑚𝑎𝑥

𝑆 = 4938.75 𝑓𝑡−𝑙𝑏𝑠 𝑥 12 𝑖𝑛/𝑓𝑡

52.74 𝑖𝑛3 = 1123. 7 𝑝𝑠𝑖

fb < Fb

3x12 passes bending check

Check shear:
𝑉𝑚𝑎𝑥 = 𝑤𝑙

2 = 175.6 𝑝𝑙𝑓  𝑥 15 𝑓𝑡
2 = 1317 𝑙𝑏𝑠

𝑓𝑣 = 3𝑉𝑚𝑎𝑥
2𝐴 = 3×1317 𝑙𝑏𝑠

2×28.13 𝑖𝑛2 = 70. 2 𝑝𝑠𝑖

fv < Fv

3x12 passes shear check

Check deflection:

∆𝑚𝑎𝑥 = 5𝑤𝑙4

384𝐸𝐼𝑥 = 5(175.6 𝑝𝑙𝑓 ÷12 𝑖𝑛/𝑓𝑡)(15 𝑓𝑡 ×12 𝑖𝑛/𝑓𝑡)4

384(1.4×106)(296.7 𝑖𝑛4)
= 0. 482"

∆𝑎𝑙𝑙𝑜𝑤 = 𝐿/360 = 15 𝑓𝑡×12 𝑖𝑛/𝑓𝑡
360 = 0. 5"

∆𝑚𝑎𝑥 < ∆𝑎𝑙𝑙𝑜𝑤
3x12 passes deflection check
Floor Joists Selection: 3x12 wood on 12” spacing

Girder Design:
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L = 19’
Fv = 100 psi [21]
Fb = 1273 psi [22]
E = 1.4 x 106 psi [21]

wLL = 100 psf x 15 ft = 1500 psf
wDL = 13 psf x 15 ft = 195 plf

Factored Load = 1.2(195 plf) + 1.6(1500 plf) = 2634 plf

𝑀𝑚𝑎𝑥 = 𝑤𝑙2

8 = 2634 𝑝𝑙𝑓 × 19 𝑓𝑡2

8 = 118880 𝑓𝑡 − 𝑙𝑏𝑠

𝑆𝑟𝑒𝑞 = 𝑀𝑚𝑎𝑥
𝐹𝑏 = 118880 𝑓𝑡−𝑙𝑏𝑠×12 𝑖𝑛/𝑓𝑡

1273 𝑝𝑠𝑖 =  1121𝑖𝑛3

The large span and tributary area of the girders due to the limited structural components
in the shell floor make for large loads. This Section Modulus is not achievable with
tradition lumber [21]. To keep the consistency of wood framing, engineered wood
products will be used. The Power Beam made by Anthony Forest Products Co. provides
much larger allowable bending and shear stresses. Using the product data tables
shown in Figure 13, supplied by the manufacturer, the correct sizes can be selected.
Figure 12 shows the Power Beam used as a girder in a wood framed structure, similar
to the Rodanthe Village Square.
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Figure 12: Power Beam Girder [23]
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Figure 13: Power Beam Load Table [23]

2634 plf < 2803 plf

The 7 x 22 Power Beam will be able to support the factored load over the 19’ span. This
beam will be used for the girders [23].

Column Design:
L = 10’
E = 1.7 x 106 psi [21]
650 psi < Faxial < 1650 psi
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𝑇𝑟𝑖𝑏𝑢𝑡𝑎𝑟𝑦 𝐴𝑟𝑒𝑎 = ( 19'
2 + 19') × ( 15'

2 + 15') = 641. 25 𝑓𝑡2

wLL = 100 psf x  641.25 ft2= 64125 lbs
wDL = 13 psf x 641.25 ft2 = 8336 lbs

Factored Load = 1.2(8336 lbs) + 1.6(64125 lbs) = 112603 lbs

𝐶𝑟𝑜𝑠𝑠 − 𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝐴𝑟𝑒𝑎 = 𝑃𝐿2

0.3𝐸 = 112603 𝑙𝑏𝑠×(10 𝑓𝑡 ×12 𝑖𝑛/𝑓𝑡)2

0.3×1.7×106 = 56. 4 𝑖𝑛2

From Appendix 6, Temporary Structures Designs, select 6x12 [21]:
Section Modulus about x-axis = 121.2 in3

Moment of Inertia about x-axis = 697.1 in4

Cross-sectional Area = 63.25 in2

Check buckling stress:

𝐹'𝑏𝑠 = 0.3𝐸

(𝐿/𝑑)2 = 0.3×1.7×106

(10 𝑓𝑡×12 𝑖𝑛/𝑓𝑡÷11.5 𝑖𝑛)2 = 4683. 8 𝑝𝑠𝑖

𝑃' = 𝐹'𝑏𝑠 × 𝐴' = 4683. 8 𝑝𝑠𝑖 × 63. 25 𝑖𝑛2 = 296254 𝑙𝑏𝑠

P’>P

Check compression failure:
𝑃 < 𝐹𝑎 × 𝐴

𝐹𝑎 × 𝐴 = 1650 𝑝𝑠𝑖 × 63. 25 𝑖𝑛2 = 104362 𝑙𝑏𝑠

104362 lbs < 112603

6x12 would fail in compression.

From Appendix 6, Temporary Structures Designs, select 8x12 [21]:
Section Modulus about x-axis = 165.3 in3

Moment of Inertia about x-axis = 950.5 in4

Cross-sectional Area = 86.25 in2
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Check buckling stress:

𝐹'𝑏𝑠 = 0.3𝐸

(𝐿/𝑑)2 = 0.3×1.7×106

(10 𝑓𝑡×12 𝑖𝑛/𝑓𝑡÷11.5 𝑖𝑛)2 = 4683. 8 𝑝𝑠𝑖

𝑃' = 𝐹'𝑏𝑠 × 𝐴' = 4683. 8 𝑝𝑠𝑖 × 86. 25 𝑖𝑛2 = 403978 𝑙𝑏𝑠

P’>P

Check compression failure:
𝑃 < 𝐹𝑎 × 𝐴

𝐹𝑎 × 𝐴 = 1650 𝑝𝑠𝑖 × 86. 25 𝑖𝑛2 = 142313 𝑙𝑏𝑠

142313 lbs > 112603 lbs

8x12 passes buckling and compression checks.

Column Selection: 8x12

Spread Footing design:

𝐷𝑒𝑝𝑡ℎ =  1. 5 𝑥 𝑐𝑜𝑙𝑢𝑚𝑛 𝑤𝑖𝑑𝑡ℎ =  1. 5 𝑥 11. 25” =  16. 875”

𝑆𝑒𝑙𝑓 − 𝑤𝑒𝑖𝑔ℎ𝑡 = 16.875"
12 𝑖𝑛/𝑓𝑡 × 150 𝑝𝑐𝑓 = 210 𝑙𝑏𝑠/𝑆. 𝐹.

𝐵𝑎𝑐𝑘𝑓𝑖𝑙𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 = 12"
12 𝑖𝑛/𝑓𝑡 × 120 𝑝𝑐𝑓 = 120 𝑙𝑏𝑠/𝑆. 𝐹.

𝑞= 𝑞𝑎 − 𝑞𝑠𝑤 − 𝑞𝑏 = 4000 𝑙𝑏𝑠/𝑆. 𝐹. − 210 𝑙𝑏𝑠/𝑆. 𝐹. − 120 𝑙𝑏𝑠/𝑆. 𝐹. = 3670 𝑙𝑏𝑠/𝑆. 𝐹.  

𝑏 = 𝑃𝑙+𝑃𝑑
𝑞 = 64125 𝑙𝑏𝑠+8336 𝑙𝑏𝑠

3670 𝑙𝑏𝑠/𝑆.𝐹. = 4. 5 𝑓𝑡

Try 4.5’ x 4.5’ x 17” footings
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𝐹𝑎𝑐𝑡𝑜𝑟𝑒𝑑 𝑞 = 𝑃

𝐴 = 112603 𝑙𝑏𝑠
4.5 𝑓𝑡 × 4.5 𝑓𝑡 = 5560 𝑙𝑏𝑠/𝑆. 𝐹.

𝑑0 = 𝑑 − 𝑐𝑜𝑣𝑒𝑟 − 𝑏𝑎𝑟 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 27" − 3" − 1" = 23"

𝑏0 = 4(11. 25" + 23") = 137"

𝑉𝑢 = 𝑞 × 𝑎𝑟𝑒𝑎 𝑜𝑢𝑡𝑠𝑖𝑑𝑒 𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑝𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 = 5. 56 𝑘/𝑆. 𝐹. × (4. 5'2 − ( 11.25"+23"
12 𝑖𝑛/𝑓𝑡 )2) = 158 𝑘

𝑉𝑐 = 4λ 𝑓"𝑐 = 4 × 1 × 3000𝑝𝑠𝑖 = 219 𝑝𝑠𝑖

𝑉𝑢 ≤ ϕ𝑉𝑐𝑏0𝑑 = 0. 75 × 219 𝑝𝑠𝑖 × 137" × 23" = 517. 6 𝑘

4.5’ x 4.5’ x 17” footings will work.

Site Design

At Carolina Contracting, the aesthetics of the site is very important. Figures 14 and 15
below are renderings of the proposed site layout of the landscape and hardscape
designed for the grounds of Rodanthe Square and the considerations going into the
design. The site will include outdoor bathrooms and wash areas as well as lamp posts
around the grounds to provide the area with some lighting in the night time. The
hardscape that will be included in the site plan will be one large parking lot for the
restaurant, outdoor area, and people using the boat ramp access. Along with the
parking lot there will be a sidewalk that allows for easy access to the grounds. There will
also be a boardwalk which provides a walkway from the restaurant area to the boat
ramp.
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Figure 14: Site Design Angle 1

Figure 15: Site Design Angle 2

Landscaping Considerations:
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The Outer Banks region is a unique location as the environment can be somewhat of a
challenge when it comes to landscape design. Considerations such as the size of the
plants, soil nutrients in the area, and weather conditions all contribute to the design
process of the landscaping. Rodanthe according to the USDA Plant Hardiness Zoning is
located in a 8a zone which adds some limitations to the selection of what plants that can
be used on the jobsite [24]. This helps landscaping designers with selecting the best
plants to survive in the area. Another consideration that is very important is the
likelihood that the area will flood due to the location of the Pamlico Sound right next to
the building. Certain plants and vegetation can sustain flooding and will be the most
promising solution in the long term.

Landscape Selection

Name Image Site Location Quantity Why?

Fig Tree

[25]

North and
South end of
Building/Picnic
Area/Closest
Wash station to
Building

7 The Fig trees
can withstand
Saltwater
Flooding, High
winds, and
Sandy Soil
perfect for the
Rodanthe Area
[24].

Sedum
Autumn Joy

[26]

West End of
the building

4 Do well in
intense
summer heat
and dry
conditions and
are minimum
maintenance
for the owner
[24].
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Dogwoods

[27]

Near
suggested
volleyball
courts

1 Native to the
Outer Banks
area, great
addition to the
aesthetics of
the grounds
[24].

Crepe Myrtles

[28]

Between the
boat ramp
driveway and
the suggested
volleyball
courts

4 Great addition
to any
landscape
design as
these trees
bloom with red,
pink, lavender
or white
clusters and
can tolerate
flooding and
some droughts
[24].

Pampas Grass

[29]

Near shoreline
next to building
and along side
of the
boardwalk

30 Provides
privacy for the
property and
can handle the
Rodanthe soil
hardiness and
environment
[24].

Weeping
Willow

[30]

Along sound
wall and next
to suggested
pavilion

15 Provide the
site with
privacy and
help hide the
sound wall
bordering the
next property.
Also provide
the site with
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some shade
[24].

Azaleas

[31]

Located under
trees on the
east side of the
large outdoor
Area

8 These
evergreen
shrubs perform
well in shaded
areas and
have wonderful
blooms in the
spring adding
aestics to the
grounds [24].

Alternate Site Suggestions
Along with the landscaping layout, the site design also includes some alternates that the
Landscape Designer suggested as a good addition to the grounds. This includes a
Pavilion which is located in the center of the open field space. Also in that field space
the owner could include two sand volleyball courts. These additions allow for the owner
to utilize more of the open space and land that the property provides and could be a
huge attraction to customers. Another suggested addition is outdoor seating near the
restaurant next to the shoreline. This will give the restaurant more outdoor seating so
that more customers can enjoy the outdoors that Rodanthe provides.
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-----------------------Means and Methods--------------------
The following section details how each component of the Rodanthe Village Square will
be constructed. Means and Methods for key components such as site prep, restaurant,
sound wall, and boat ramp construction can be found in this section.

Selective Demolition
The proposed four-acre plot of land for the Rodanthe Bridge contains an abandoned
go-kart track, a man-made concrete pond, small wood structures, and heavily worn
concrete surfaces on the property. In total, approximately 31,945 ft² of concrete will
need to be removed from the pond, while 19,166 ft² of concrete paving will need to be
removed from the go-kart track, and 25,197 ft² of miscellaneous concrete paving around
site. Additionally, a total of four small wood-framed structures will be demolished, along
with a small bridge that supports part of the go-kart surface. An overhead view of the
selected demolition can be seen below in Figure 16.

Figure 16: Selective Demolition Overhead View

Due to inherent loud noises produced from demolishing concrete,  Carolina Contracting
has decided to fast-trackall demolition on site. Rather than having one jackhammer
produce noise disturbance for a prolonged period of time, Carolina Contracting will
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increase crews to reduce the duration of demolition, in efforts to mitigate noise
disturbance to the local community.

Demolition will be executed by using three small excavators with a jackhammer
attachment. Excavators similar in size and specifications to the Kubota KX080-4 shown
in Figure 17 will be utilized. Each excavator will be assigned to demolish the following
items: Go-kart track/bridge, pond, and miscellaneous site concrete/wood structures. To
demolish the wood structures, the hammer attachment must be taken off and replaced
with either a standard bucket, or a claw attachment. As seen in Figure 18, a claw
attachment allows the excavator operator to relocate materials easier after they have
been demolished.

Figure 17: Kubota KX080-4 Figure 18: Claw Attachment

While the concrete and wood on site is being demolished, a front end loader and a skid
steer will use their buckets to scoop and transport the demolished material into the bed
of a dump truck. The demolished material will then be hauled to applicable
recycling/disposal sites.

Sound Wall
The sound wall will be at the south end of the project and will be installed very early in
the project. This is due to the fact that people will be living directly next to the
construction site. The sound wall will be a concrete wall that will be about 8 feet high.
The wall will have a line of trees to mitigate visual disturbance.

The concrete subcontractor will use lots of formwork to create the shape of the wall and
make sure that it is able to stand 8 feet. The contractor will also use a pump truck in
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tandem with concrete trucks to pour the concrete into the forms. After the wall has been
able to cure for the 28 day time period, the landscape subcontractor will come in and
plant the necessary trees and bushes on current residents’ side to block the sight of the
wall and the construction going on. To do this they will use a rough terrain forklift to lift
the large trees and trucks to move the smaller trees and bushes.

Sitework

Clearing, Grubbing, and Grading

For the clearing and grubbing, all trees, bushes and existing landscaping will be
removed from the site. This will be done with bulldozers, excavators and front end
loaders. The waste material will be removed from the site by dumb trucks.

For the site itself there will be elements of grading and fill to flatten out the site that will
be used for each individual section of the RVS. The first thing that will need to be done
is that excavators, bulldozers (Figure 19), front end loaders (Figure 20), graders and
dump trucks will need to be rented for this aspect of construction. Once these have
been acquired grading and fill for the land can be started. The bulldozer will be used to
flatten the area out by pushing large amounts of dirt and sand throughout the site. The
front end loader will be used to transport dirt to the dump trucks to be hauled off site. It
will also be used to move dirt from one location to another on the site. The excavator
will be used to break up the dirt and dig large quantities out of hills or fill low graded
areas. The dump trucks will haul excess dirt from the site.

Figure 19: Front End Loader                    Figure 20: Bulldozer
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Utilities

The next step for the site will be to run utilities to the restaurant, bathrooms, and site
lighting. These utilities will be water, sewage, gas and electric. To do this, an excavator
(Figure 21) will be used to dig the trenches needed to place the utility lines and pipes.
Once the trench is dug, trench
boxes will be used to make
sure that cave-ins will not
happen. The workers will lay
the necessary pipes and
install electrical duct banks.
For the electrical duct banks
concrete will be needed to
protect them from water. This
will be roughly 2500 linear feet
of trenches for the site as the
RVS is about 4 acres of land.
Once the excavation and utility
installation has been done, the
subcontractors for each
aspect of the project will be
able to start their parts of the
construction.

Park

For the park all concrete work will be done
by the concrete subcontractor and will be
done before any of the landscape has been
started. This work will include footers that
will be the base for lamp posts and the
grills. The contractor will dig out the
locations of the footers with an excavator
and use the direct chute method from a
concrete truck to pour the concrete to
create the footer in the hole. They will use
formwork to make sure the footer is the
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right size to hold the weight of the lamp posts and grills.

The park will be the last aspect of the project to be started as it will go hand in hand with
all the other landscape parts of the project.For this, equipment such as a small
excavator, as seen below in Figure 22, will be used to help plant trees and bushes. The
electrician will need to have a forklift to help place the site lighting. The landscape
contractor will also bring in the dirt and grass that will be planted. The grill spaces will be
installed by a certified subcontractor.

Beach

To start the construction of the beach, the land must be cleared and graded to allow for
a flat beach. The existing conditions have large rocks to prevent erosion but these will
need to be moved to allow for the grading to commence. To do this an excavator will be
used along with a front end loader. The other equipment that will be used for grading will
be a bulldozer and a dump truck. Once the grading has been completed the rocks can
be put back to protect the new sand (that will be brought in by dumb truck) from erosion.
The rocks will help with the stability of the land which will also be done by bringing in the
sand and working it into the current soil.

For the beach to be constructed there will need to be roughly about 100,000 cubic yards
of sand trucked in to create a large enough beach so that people can use it. The
equipment that will be needed are dump trucks and bulldozers. The trucks will bring in
the sand and the bulldozer will move the sand into the places it is needed.

Boardwalk

The boardwalk will be an important aspect of the project as it will be the connection
between the park, the building, and the beach access. The boardwalk will also span the
entire length of the beach and run from the restaurant to the boat ramp. The boardwalk
will contain three wash stations and a bathroom that can be accessed by the public. The
construction of the boardwalk will start near the restaurant and work down towards the
south to the boat ramp.

To construct the boardwalk, a rough terrain forklift will be used to transport the wood
girders, beams and planks that will be used to construct the boardwalk. In addition to
the forklift, the boardwalk will need to have piles driven before it is constructed. This will
be done with a pile driver that will be attached to an excavator as seen in (Figure 23)
The piles will be driven to allow for the boardwalk to have the stability needed to carry
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the weight of all the foot traffic that will be on it. The piles will be timber and will be about
25 feet in length and 2 feet in diameter to provide the correct strength.

After the piles are driven, the rest of the
boardwalk will be started. The
boardwalk will be made out of wood
and will be constructed starting with the
wood girders being installed. Next the
wood beams will be installed followed
by the wood planks creating the floor
for people to walk on. The last thing
that will be installed are the railing,
which will be wood as well.

Bathrooms/Wash Stations

At the start of construction the building
pad will be constructed. Excavation of
the building pad will take place by using

a bobcat. From there the formwork of the pad will be installed followed by rebar. Next a
concrete truck will use a direct chute to pour the concrete.

After the slabs have cured, the bathrooms shells will need to start being constructed.
They will be standard CMU blocks with a wood framed room. The temp structures used
will be scaffolding so  the masons can install the CMU. The roof subcontractor will use a
forklift to install the roof of the bathrooms.

After the shell has been constructed, the interior will be started which will consist of
electrical and plumbing contractors working in tandem. The plumbers will install the
toilets, sinks and the showers for the wash stations. The electrical subcontractor will
install all the light fixtures for the bathrooms.

Parking Lot/Hardscapes

For the parking lot and hardscapes these will be on the back end of the project. The
subcontractor for the parking lot will use a grader and a roller to flatten and grade the
areas for the parking lot. They will then install the subgrade of the parking lot. The
subcontractor will then use dump trucks, track asphalt pavers (Figure 25), and asphalt
rollers (Figure 24) to install and pave the parking lot with asphalt. After the asphalt has
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been installed the crew will then line the entire parking lot. The curbs and other medians
in the parking lot will be done by the concrete subcontractor and will be finished by the
landscape subcontractor at the end of the project. For the sidewalks throughout the site,
the concrete subcontractor will be in charge of installing these. They will be using
concrete buggies, formwork and concrete trucks to get this job done. They will also use
a bobcat to make the paths for the sidewalks. Finally the landscape subcontractor will
come in at the end of the project to plant any trees, bushes or grass that is needed
around the sidewalks.

Figure 24: Asphalt Roller Figure 25: Track Asphalt Paver

Boat Ramp
When considering how to build the boat ramp, two viable options were considered: Use
a temporary cofferdam and pour the concrete ramp, or use a precast panel system to
set pieces of the ramp using a crane. After consideration, it was determined that the
most economical method for constructing the boat ramp would be to set and place
precast panels using an all-terrain crane.

While precast concrete is generally more expensive than cast-in-place concrete, the
utilization of precast concrete proved to be a more cost-effective and less time
consuming alternative to cast-in-place concrete. When constructing a boat ramp, the toe
of the ramp must rest a couple feet below the average low tide water level. Since a
portion of the ramp must be submerged in water, that portion of the ramp must be kept
dry when the concrete is poured and cured. To keep the concrete dry, a temporary
structure known as a cofferdam was considered. In Figure 26 below, a cofferdam can be
seen blocking water from a ramp being poured.
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While cofferdams are
highly effective, they take
time to construct and
deconstruct, which
extends the schedule.
Piles must be driven,
requiring specific pile
driving equipment and
attachments. Then, time
must be spent placing
sheets between piles.
This process takes days
to construct and
deconstruct, causing
significant schedule
impacts.

Additionally, cofferdams can be expensive. Renting a pile driver, paying the labor
associated with construction of the dam, and purchasing the materials can become
expensive.

While precast panels can incur more cost than cast-in-place concrete itself, these
panels can be set directly in the water, eliminating the need for any temporary systems.
This alleviates schedule delays and expensive costs associated with a cofferdam.

To construct the boat ramp, Carolina Contracting will excavate and prepare the
subgrade to meet the North Carolina Department of Wildlife’s standards. To do this, an
excavator will cut, followed by a bulldozer leveling the grade. A rotating laser will then
be used to maintain and verify the correct elevations along the ramp. It is important to
note that all excavated material will be transported to a spoils pile on site and will not be
dumped into the Pamlico Sound.

After the grade is prepared, an all-terrain crane will hoist and set the precast panels in
their desired location. It is important to note that the soil is very sandy in Rodanthe. The
limited shear strength of the soil will provide limited support for the cranes outriggers. To
combat this, larger outriggers must be utilized to distribute the stresses to a larger area.
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Once a panel has been lowered to its proper location, it will be carefully secured to a
neighboring panel by its steel hooks. Figure 27 below is an example of a similar precast

panel that has embedded hooks
to interlock with neighboring
panels.

After the panels have been set,
stone and sand backfill will be
placed to anchor the panels in
place. A skid steer will place the
backfill, while a laborer will
distribute that fill into the small
crevices between panels. Lastly,
a skid steer will be used to place
a stone bed on the three sides of
the ramp that are submerged in
water.

Foundation

The foundation will be a concrete slab
with footers underneath to allow for the
correct stability of the building. The
subcontractor will start by installing the
footers of the building. To do this they
will dig out the locations of the footers
with an excavator. The subcontractor
will then use a concrete truck to
transport and pour the concrete in the
forms for the footers. Once the footers
have been poured and cured, the
installation of the formwork for the slab
on grade will be installed. From there
they will install the necessary rebar and
tie it off. Once this is done the subcontractor will use the direct chute method from
concrete trucks (Figure 28) to pour the concrete and allow it to cure. Once this is done
the framing of the building structure can begin.
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Structure

The structure of the building will be framed out of wood. The subcontractors will need a
rough terrain forklift (Figure 29) to be able to transport the materials to the building and
also up to the second floor and the roof. They will start by framing on the first floor and
frame the building from north to south as it allows for a smooth transition into the
second floor framing.

Once the first floor has been framed out the subcontractor will use forklifts to install the
floor trusses. After the trusses
and plywood flooring are
installed by the subcontractor,
they will start standing up the
walls for the second floor. The
subcontractor will then use a
forklift to install the roof trusses.
When completed the roofing
subcontractor will come in and
install the roof.

Exterior

Once the framing of the building
has been completed, work can

start on the exterior of the building. These subcontractors will need to use scaffolding to
be able to install the siding, windows, drainage and waterproofing.

The subcontractors will also need forklifts to transport the materials and also lift them to
the second floor so that the laborers can install them.

Another important aspect of the exterior is the patio/deck area that will wrap around the
north side of the building. This will be done in the same way that the boardwalk will be
constructed as piles will need to be driven and the deck will then be constructed on top.
The piles will be used to insure that the deck will be structurally sound.
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Interior 1st Floor

The interior of the building will start immediately after the first floor and the floor trusses
have been completely installed. At this point, the mechanical, electrical and plumbing
subcontractors will start their work.

The electrical subcontractor will start pulling wire throughout the building and installing
all outlets and light fixture boxes. The mechanical subcontractor will start roughing in
mechanical ductwork. The plumber will start roughing in piping for the bathrooms and
the kitchen on the second floor. Once the rough-ins are complete, the drywall will be
installed and then paint will be completed. Once the drywall and paint are completed,
the flooring will start to be installed along with cabinets and any other millwork.

Interior 2nd Floor

When the second floor framing is done, the subcontractors will move up to the second
floor and continue their rough-ins. The plumber will finish the rough-in for the bathroom,
the mechanical subcontractor will rough in the rest of the mechanical ductwork and the
electrician will run the wires needed and install the outlets and light fixture boxes. Once
this is done, drywall and paint will be installed followed by any flooring such as tile and
hardwood for the restaurant and the outdoor area. When this is done, all the bathroom
fixtures will be installed followed by kitchen fixtures including the appliances. The final
aspect will be all the furniture and finishing touches needed to make the space usable
and aesthetically pleasing to the customers.
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-----------------------------Estimate-----------------------------

The total cost of construction is $2,937,323 dollars. With the addition of the sales tax of
Dare County, North Carolina of 6.75%, the GC O&P tax of 5%, and a contingency of
3%, the total estimate came to be $3,370,578. Some big ticket items to note are the
concrete demolition that needs to take place, the boardwalk piles and planks, and the
rental of the asphalt pavers needed to make the parking lot. The building will be owner-
furnished. The estimate is broken into CSI divisions and can be seen below.
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QUANTITY TAKE-OFF SHEET

JOB: Rodanthe Village Square 
ESTIMATOR: Carolina Contracting 

Division Description Amount Unit QTO TOTAL Unit Crew Daily 
Output

Unit Bare Cost Itemized Bare Cost TOTAL BARE 
COST TOTAL DAYS

COMMENTSM L E M L E
01 31 13 Project Manager 1.00 WEEKS 28.00 WEEKS 1.00 0.00 1,850.00 0.00 0.00 51,800.00 0.00 ($ 51,800.00)                  

01 31 13 Project Engineer 1.00 WEEKS 19.00 WEEKS 1.00 0.00 1,125.00 0.00 0.00 21,375.00 0.00 ($ 21,375.00)                  

01 31 13 Project Engineer 1.00 WEEKS 23.00 WEEKS 1.00 0.00 1,125.00 0.00 0.00 25,875.00 0.00 ($ 25,875.00)                  

01 31 13 Superintedent 1.00 WEEKS 23.00 WEEKS 1.00 0.00 1,575.00 0.00 0.00 36,225.00 0.00 ($ 36,225.00)                  

01 31 13 Field Engineer 1.00 WEEKS 19.00 WEEKS 1.00 0.00 865.00 0.00 0.00 16,435.00 0.00 ($ 16,435.00)                  

01 31 13 BIM Coordinator 1.00 WEEKS 15.00 WEEKS 1.00 0.00 1,125.00 0.00 0.00 16,875.00 0.00 ($ 16,875.00)                  

01 52 13 Trailer 1.00 EA 1.00 EA 1.00 0.00 879.75 0.00 0.00 879.75 0.00 ($ 879.75)                       

01 54 09 Safety Costs 1.00 LS 1.00 LS 1.00 96,500.00 0.00 0.00 96,500.00 0.00 0.00 ($ 96,500.00)                  

01 31 13 Admin. 1.00 WEEKS 1.00 WEEKS 1.00 0.00 450.00 0.00 0.00 450.00 0.00 ($ 450.00)                       

01 74 13 Clean-Up 1.00 WEEKS 1.00 WEEKS 1.00 0.00 500.00 0.00 0.00 500.00 0.00 ($ 500.00)                       

10 14 53 Signage 1.00 LS 1.00 LS 1.00 15,000.00 0.00 0.00 15,000.00 0.00 0.00 ($ 15,000.00)                  

01 74 13 Street Cleaning 1.00 WEEKS 1.00 WEEKS 1.00 0.00 500.00 0.00 0.00 500.00 0.00 ($ 500.00)                       

19.00 Temporary Power (Trailer) 1.00 EA 1.00 EA 1.00 0.00 14.84 0.00 0.00 14.84 0.00 ($ 14.84)                          

01 54 33 Generator 1.00 EA 1.00 EA 1.00 0.00 0.00 7,080.75 0.00 0.00 7,080.75 ($ 7,080.75)                    

01 56 26 Security Fence 1.00 YD 1.00 YD 1.00 0.00 1.13 0.00 0.00 1.13 0.00 ($ 1.13)                            

02 41 19 Dumpsters 3.00 EA 3.00 EA 2.00 0.00 0.00 26.88 0.00 0.00 80.64 ($ 80.64)                          

01 52 13 Office Supplies 2.00 LS 2.00 LS 1.00 0.00 0.00 84.56 0.00 0.00 169.12 ($ 169.12)                       

SubTotals: ($ 289,761.23)                0.00

03 00 00 Wall Foundation: Bearing Footing - 36" x 12" 687.00 SF 157.50 CY 1.00 440.00 4.46 1.94 0.00 702.45 305.55 0.00 ($ 1,008.00)                    0.36 concrete forms, continuous wall, plywood 2 use

Wall Foundation: Bearing Footing - 36" x 12" 847.00 SF 192.25 CY 1.00 440.00 4.46 1.94 0.00 857.44 372.97 0.00 ($ 1,230.40)                    0.44 concrete forms, continuous wall, plywood 2 use

Wall Foundation: Bearing Footing - 36" x 12" 662.00 SF 150.75 CY 1.00 440.00 4.46 1.94 0.00 672.35 292.46 0.00 ($ 964.80)                       0.34 concrete forms, continuous wall, plywood 2 use

Wall Foundation: Bearing Footing - 36" x 12" 808.00 SF 182.50 CY 1.00 440.00 4.46 1.94 0.00 813.95 354.05 0.00 ($ 1,168.00)                    0.41 concrete forms, continuous wall, plywood 2 use

Pile Cap-Rectangular: 60" x 60" x 24" 83.00 SF 41.67 CY 1.00 346.00 2.54 2.46 0.00 210.82 204.18 0.00 ($ 415.00)                       0.12 plywood, two use

Pile Cap-Rectangular: 60" x 60" x 24" 83.00 SF 41.67 CY 1.00 346.00 2.54 2.46 0.00 210.82 204.18 0.00 ($ 415.00)                       0.12 plywood, two use

Pile Cap-Rectangular: 60" x 60" x 24" 83.00 SF 41.67 CY 1.00 346.00 2.54 2.46 0.00 210.82 204.18 0.00 ($ 415.00)                       0.12 plywood, two use

Pile Cap-Rectangular: 60" x 60" x 24" 83.00 SF 41.67 CY 1.00 346.00 2.54 2.46 0.00 210.82 204.18 0.00 ($ 415.00)                       0.12 plywood, two use

Pile Cap-Rectangular: 60" x 60" x 24" 83.00 SF 41.67 CY 1.00 346.00 2.54 2.46 0.00 210.82 204.18 0.00 ($ 415.00)                       0.12 plywood, two use

Pile Cap-Rectangular: 60" x 60" x 24" 83.00 SF 41.67 CY 1.00 346.00 2.54 2.46 0.00 210.82 204.18 0.00 ($ 415.00)                       0.12 plywood, two use

Concrete demolition 76,308.00 SF 11,305.00 CY 5.00 800.00 0.00 1.97 3.52 0.00 150,326.76 268,604.16 ($ 418,930.92)                95.39 4" depth 

Sidewalk for picnic area SF 7.49 CY 90.00 ($ 674.10)                       10.00 607 ft by 4 ft wide, 4" depth 

Sound Wall SF 45.18 CY 90.00 ($ 4,066.00)                    10.00 375 ft wide, 8 ft tall, 6" thick  

Foundation Slab: 4" Foundation Slab 4,560.00 SF 1,520.00 CY 8.00 2,613.00 2.12 0.59 0.16 9,667.20 2,690.40 729.60 ($ 13,087.20)                  1.75 4" elevated slab, 4000 psi

SubTotals: ($ 443,619.42)                119.41

05 52 23 aluminum, satin finished railings 342.75 LF 4.00 160.00 50.50 8.00 0.95 17,308.88 2,742.00 325.61 ($ 20,376.49)                  2.14

06 40 00 Plywood, Sheathing 516.00 SF 32.23 CY 2.00 1,500.00 1.08 0.32 0.00 557.28 165.12 0.00 ($ 722.40)                       2.91

Softwood, Lumber 516.00 SF 150.39 CY 1.00 330.00 7.81 0.80 0.00 4,029.96 412.80 0.00 ($ 4,442.76)                    0.64 cedar; "A" grade, 1/2"x8"

Gypsum Wall Board 516.00 SF 21.48 CY 2.00 1,330.00 0.46 0.35 0.00 237.36 180.60 0.00 ($ 417.96)                       0.39

Siding, Clapboard 516.00 SF 42.97 CY 2.00 495.00 1.15 1.06 0.00 593.40 546.96 0.00 ($ 1,140.36)                    0.96 vinyl, woodgrain texture - 0.048 thick, double 4"

Plywood, Sheathing 164.00 SF 10.25 CY 2.00 1,500.00 1.08 0.32 0.00 177.12 52.48 0.00 ($ 229.60)                       9.15

Softwood, Lumber 164.00 SF 47.83 CY 1.00 330.00 7.81 0.80 0.00 1,280.84 131.20 0.00 ($ 1,412.04)                    2.01 cedar; "A" grade, 1/2"x8"

Gypsum Wall Board 164.00 SF 6.83 CY 2.00 1,330.00 0.46 0.35 0.00 75.44 57.40 0.00 ($ 132.84)                       0.12

Siding, Clapboard 164.00 SF 13.67 CY 2.00 495.00 1.15 1.06 0.00 188.60 173.84 0.00 ($ 362.44)                       3.02 vinyl, woodgrain texture - 0.048 thick, double 4"

Plywood, Sheathing 72.00 SF 4.53 CY 2.00 1,500.00 1.08 0.32 0.00 77.76 23.04 0.00 ($ 100.80)                       20.83

Softwood, Lumber 72.00 SF 21.12 CY 1.00 330.00 7.81 0.80 0.00 562.32 57.60 0.00 ($ 619.92)                       4.58 cedar; "A" grade, 1/2"x8"

Gypsum Wall Board 72.00 SF 3.02 CY 2.00 1,330.00 0.46 0.35 0.00 33.12 25.20 0.00 ($ 58.32)                          0.05

Siding, Clapboard 72.00 SF 6.03 CY 2.00 495.00 1.15 1.06 0.00 82.80 76.32 0.00 ($ 159.12)                       6.88 vinyl, woodgrain texture - 0.048 thick, double 4"

Plywood, Sheathing 378.00 SF 23.65 CY 2.00 1,500.00 1.08 0.32 0.00 408.24 120.96 0.00 ($ 529.20)                       3.97

Softwood, Lumber 378.00 SF 110.36 CY 1.00 330.00 7.81 0.80 0.00 2,952.18 302.40 0.00 ($ 3,254.58)                    0.87 cedar; "A" grade, 1/2"x8"

Gypsum Wall Board 378.00 SF 15.77 CY 2.00 1,330.00 0.46 0.35 0.00 173.88 132.30 0.00 ($ 306.18)                       0.28

Siding, Clapboard 378.00 SF 31.53 CY 2.00 495.00 1.15 1.06 0.00 434.70 400.68 0.00 ($ 835.38)                       1.31 vinyl, woodgrain texture - 0.048 thick, double 4"

Plywood, Sheathing 494.00 SF 30.90 CY 2.00 1,500.00 1.08 0.32 0.00 533.52 158.08 0.00 ($ 691.60)                       3.04

Softwood, Lumber 494.00 SF 144.19 CY 1.00 330.00 7.81 0.80 0.00 3,858.14 395.20 0.00 ($ 4,253.34)                    0.67 cedar; "A" grade, 1/2"x8"

Gypsum Wall Board 494.00 SF 20.60 CY 2.00 1,330.00 0.46 0.35 0.00 227.24 172.90 0.00 ($ 400.14)                       0.37

Siding, Clapboard 494.00 SF 41.20 CY 2.00 495.00 1.15 1.06 0.00 568.10 523.64 0.00 ($ 1,091.74)                    1.00 vinyl, woodgrain texture - 0.048 thick, double 4"

Plywood, Sheathing 207.00 SF 12.95 CY 2.00 1,500.00 1.08 0.32 0.00 223.56 66.24 0.00 ($ 289.80)                       7.25

Softwood, Lumber 207.00 SF 60.42 CY 1.00 330.00 7.81 0.80 0.00 1,616.67 165.60 0.00 ($ 1,782.27)                    1.59 cedar; "A" grade, 1/2"x8"

Gypsum Wall Board 207.00 SF 8.63 CY 2.00 1,330.00 0.46 0.35 0.00 95.22 72.45 0.00 ($ 167.67)                       0.16

Siding, Clapboard 207.00 SF 17.26 CY 2.00 495.00 1.15 1.06 0.00 238.05 219.42 0.00 ($ 457.47)                       2.39 vinyl, woodgrain texture - 0.048 thick, double 4"

Plywood, Sheathing 760.00 SF 47.50 CY 2.00 1,500.00 1.08 0.32 0.00 820.80 243.20 0.00 ($ 1,064.00)                    1.97

Softwood, Lumber 760.00 SF 221.67 CY 1.00 330.00 7.81 0.80 0.00 5,935.60 608.00 0.00 ($ 6,543.60)                    0.43 cedar; "A" grade, 1/2"x8"

Gypsum Wall Board 760.00 SF 31.67 CY 2.00 1,330.00 0.46 0.35 0.00 349.60 266.00 0.00 ($ 615.60)                       0.57

Siding, Clapboard 760.00 SF 63.33 CY 2.00 495.00 1.15 1.06 0.00 874.00 805.60 0.00 ($ 1,679.60)                    0.65 vinyl, woodgrain texture - 0.048 thick, double 4"

Plywood, Sheathing 600.00 SF 37.50 CY 2.00 1,500.00 1.08 0.32 0.00 648.00 192.00 0.00 ($ 840.00)                       2.50

Softwood, Lumber 600.00 SF 175.00 CY 1.00 330.00 7.81 0.80 0.00 4,686.00 480.00 0.00 ($ 5,166.00)                    0.55 cedar; "A" grade, 1/2"x8"

Gypsum Wall Board 600.00 SF 25.00 CY 2.00 1,330.00 0.46 0.35 0.00 276.00 210.00 0.00 ($ 486.00)                       0.45

Siding, Clapboard 600.00 SF 50.00 CY 2.00 495.00 1.15 1.06 0.00 690.00 636.00 0.00 ($ 1,326.00)                    0.83 vinyl, woodgrain texture - 0.048 thick, double 4"

Plywood, Sheathing 512.00 SF 31.97 CY 2.00 1,500.00 1.08 0.32 0.00 552.96 163.84 0.00 ($ 716.80)                       2.93

Softwood, Lumber 512.00 SF 149.20 CY 1.00 330.00 7.81 0.80 0.00 3,998.72 409.60 0.00 ($ 4,408.32)                    0.64 cedar; "A" grade, 1/2"x8"

Gypsum Wall Board 512.00 SF 21.31 CY 2.00 1,330.00 0.46 0.35 0.00 235.52 179.20 0.00 ($ 414.72)                       0.38

Siding, Clapboard 512.00 SF 42.63 CY 2.00 495.00 1.15 1.06 0.00 588.80 542.72 0.00 ($ 1,131.52)                    0.97 vinyl, woodgrain texture - 0.048 thick, double 4"

Basic Wall: Generic - 5" 64.00 SF 26.56 CY 2.00 310.00 1.60 1.52 0.00 102.40 97.28 0.00 ($ 199.68)                       0.21

Basic Wall: wood studs (linear feet) INTERIOR 97.05 LF - - 2.00 100.00 7.94 4.77 0.00 770.58 462.93 0.00 ($ 1,233.51)                    0.97 2x4 studs, 16" OC, 10' high

Basic wall insulation 1" thick 861.00 SF - CY 1.00 1,000.00 0.34 0.26 0.00 292.74 223.86 0.00 ($ 516.60)                       0.86



Base Cabinet-Built In: 24" 52.00 SF 2.28 CY 2.00 24.80 320.00 22.87 0.00 320.00 22.87 0.00 ($ 342.87)                       0.04

Base Cabinet-Built In: 24" 52.00 SF 2.28 CY 2.00 24.80 320.00 22.87 0.00 320.00 22.87 0.00 ($ 342.87)                       0.04

Counter Top (Quartz) 104 LF SF - - 2.00 15.00 61.00 38.12 0.00 6,344.00 3,964.48 0.00 ($ 10,308.48)                  6.93

Glulam-Southern Pine-Column: 10.5x11 37.00 SF 7.99 CY 2.00 0.33 300.00 ($ 2,700.00)                    3.00 $300/column * 9 columns

Plywood, Sheathing 2,846.00 SF 148.58 CY 2.00 1,500.00 1.08 0.32 0.00 3,073.68 910.72 0.00 ($ 3,984.40)                    1.90

Structure, Wood Joist/Rafter Layer, Batt Insulation 2,845.00 SF 21,343.91 BF 2.00 0.96 1,134.00 496.09 0.00 24,204.01 10,588.51 0.00 ($ 34,792.51)                  20.49 2"x4" joists, MBF=1000 BF

Floor: Plywood, Sheathing 4,560.00 SF 285.00 CY 2.00 1,500.00 1.08 0.32 0.00 4,924.80 1,459.20 0.00 ($ 6,384.00)                    0.33

Floor: Plywood, Sheathing 4,442.00 SF 277.61 CY 2.00 1,500.00 1.08 0.32 0.00 4,797.36 1,421.44 0.00 ($ 6,218.80)                    0.34

Oak Flooring 4,442.00 SF 277.61 CY 1.00 160.00 5.74 1.52 0.00 25,497.08 6,751.84 0.00 ($ 32,248.92)                  27.76

Floor: Structure, Wood Joist/Rafter Layer 4,442.00 SF 41,086.79 BF 2.00 0.96 1,134.00 496.09 0.00 46,592.43 20,382.75 0.00 ($ 66,975.18)                  39.44

Floor: Plywood, Sheathing 1,270.00 SF 79.38 CY 2.00 1,500.00 1.08 0.32 0.00 1,371.60 406.40 0.00 ($ 1,778.00)                    0.85

Floor: Oak Flooring 1,270.00 SF 79.38 CY 1.00 160.00 5.74 1.52 0.00 7,289.80 1,930.40 0.00 ($ 9,220.20)                    7.94

Boardwalk piles 78.50 SF - - - - 75.00 - - - - - ($ 176,625.00)                5.00 25 foot length, 2 feet diameter, x 30; $75/SF

Boardwalk planks 3,110.00 SF - - - - 75.00 - - - - - ($ 233,250.00)                8.00 311 feet in length 10 feet wide; $75/SF

Demolition of 4 wood framed structures - - - - 3.00 1.00 0.00 1,429.70 2,350.60 0.00 5,718.80 9,402.40 ($ 15,121.20)                  4.00 1600SF single family wood framed house 

Floor: Structure, Wood Joist/Rafter Layer 1,270.00 SF 11,748.84 BF 2.00 0.96 1,134.00 496.09 0.00 13,323.18 5,828.48 0.00 ($ 19,151.67)                  11.28 2"x4" joists, MBF=1000 BF

SubTotals: ($ 669,643.98)           226.70

07 26 00 Vapor Retarder 516.00 SF - - 5.00 2,150.00 1.10 0.49 0.09 567.60 252.84 46.44 ($ 866.88)                       0.24 SBS modified bituminous membrane, 30-45 mils

Vapor Retarder 164.00 SF - - 5.00 2,150.00 1.10 0.49 0.09 180.40 80.36 14.76 ($ 275.52)                       0.08

Vapor Retarder 72.00 SF - - 5.00 2,150.00 1.10 0.49 0.09 79.20 35.28 6.48 ($ 120.96)                       0.03

Vapor Retarder 378.00 SF - - 5.00 2,150.00 1.10 0.49 0.09 415.80 185.22 34.02 ($ 635.04)                       0.18

Vapor Retarder 494.00 SF - - 5.00 2,150.00 1.10 0.49 0.09 543.40 242.06 44.46 ($ 829.92)                       0.23

Vapor Retarder 207.00 SF - - 5.00 2,150.00 1.10 0.49 0.09 227.70 101.43 18.63 ($ 347.76)                       0.10

Vapor Retarder 760.00 SF - - 5.00 2,150.00 1.10 0.49 0.09 836.00 372.40 68.40 ($ 1,276.80)                    0.35

Vapor Retarder 600.00 SF - - 5.00 2,150.00 1.10 0.49 0.09 660.00 294.00 54.00 ($ 1,008.00)                    0.28

Vapor Retarder 512.00 SF - - 5.00 2,150.00 1.10 0.49 0.09 563.20 250.88 46.08 ($ 860.16)                       0.24

07 27 00 Air Infiltration Barrier 516.00 SF - - 2.00 1,700.00 0.34 0.31 0.00 175.44 159.96 0.00 ($ 335.40)                       3.29 bituminous sheet barrier; 40 mils thick, 18" wide

Air Infiltration Barrier 164.00 SF - - 2.00 1,700.00 0.34 0.31 0.00 55.76 50.84 0.00 ($ 106.60)                       10.37 bituminous sheet barrier; 40 mils thick, 18" wide

Air Infiltration Barrier 72.00 SF - - 2.00 1,700.00 0.34 0.31 0.00 24.48 22.32 0.00 ($ 46.80)                          23.61 bituminous sheet barrier; 40 mils thick, 18" wide

Air Infiltration Barrier 378.00 SF - - 2.00 1,700.00 0.34 0.31 0.00 128.52 117.18 0.00 ($ 245.70)                       4.50 bituminous sheet barrier; 40 mils thick, 18" wide

Air Infiltration Barrier 494.00 SF - - 2.00 1,700.00 0.34 0.31 0.00 167.96 153.14 0.00 ($ 321.10)                       3.44 bituminous sheet barrier; 40 mils thick, 18" wide

Air Infiltration Barrier 207.00 SF - - 2.00 1,700.00 0.34 0.31 0.00 70.38 64.17 0.00 ($ 134.55)                       8.21 bituminous sheet barrier; 40 mils thick, 18" wide

Air Infiltration Barrier 760.00 SF - - 2.00 1,700.00 0.34 0.31 0.00 258.40 235.60 0.00 ($ 494.00)                       2.24 bituminous sheet barrier; 40 mils thick, 18" wide

Air Infiltration Barrier 600.00 SF - - 2.00 1,700.00 0.34 0.31 0.00 204.00 186.00 0.00 ($ 390.00)                       2.83 bituminous sheet barrier; 40 mils thick, 18" wide

Air Infiltration Barrier 512.00 SF - - 2.00 1,700.00 0.34 0.31 0.00 174.08 158.72 0.00 ($ 332.80)                       3.32 bituminous sheet barrier; 40 mils thick, 18" wide

07 31 13 Basic Roof: Asphalt Shingle - Insulated 2,847.00 SF 59.45 - 1.00 5.50 74.70 41.11 0.00 212,670.90 117,040.17 0.00 ($ 329,711.07)                47.89 standard strip, class A 25 yrs, unit Sq

SubTotals: ($ 338,339.06)           111.42

08 10 00 Door-Overhead-Rolling: 168'' x 168'' 1.00 # - - 2.00 1.20 1,255.00 472.53 0.00 1,255.00 472.53 0.00 ($ 1,727.50)                    0.83

Door-Overhead-Rolling: 168'' x 168'' 1.00 # - - 2.00 1.20 1,255.00 472.53 0.00 1,255.00 472.53 0.00 ($ 1,727.50)                    0.83

Door-Exterior-Double-Two_Lite: 72" x 84" 1.00 # - - 2.00 0.90 7368.95*2 621.68*2 0.00 7368.95*2 621.68*2 0.00 ($ 15,981.26)                  2.22 multiplied by 2 for double door

Door-Exterior-Double-Two_Lite: 72" x 84" 1.00 # - - 2.00 2.00 1104.4*2 281.86*2 0.00 1104.4*2 281.86*2 0.00 ($ 2,772.52)                    1.00 includes framing

Door-Exterior-Double-Two_Lite: 72" x 84" 1.00 # - - 2.00 2.00 1104.4*2 281.86*2 0.00 1104.4*2 281.86*2 0.00 ($ 2,772.52)                    1.00 multiplied by 2 for double door

Door-Exterior-Double: 72" x 84" 1.00 # - - 2.00 14.00 356.42*2 37.72*2 0.00 356.42*2 37.72*2 0.00 ($ 788.28)                       0.14 multiplied by 2 for double door

Door-Exterior-Double: 72" x 84" 1.00 # - - 2.00 2.00 1,104.40 281.86 0.00 1,104.40 281.86 0.00 ($ 1,386.26)                    0.50 multiplied by 2 for double door

Door-Exterior-Double: 72" x 84" 1.00 # - - 2.00 2.00 1,104.40 281.86 0.00 1,104.40 281.86 0.00 ($ 1,386.26)                    0.50

Door-Passage-Single-Two_Lite_Narrow: 36" x 84" 1.00 # - - 2.00 0.90 7,368.95 621.68 0.00 7,368.95 621.68 0.00 ($ 7,990.63)                    1.11

Door-Passage-Single-Two_Lite_Narrow: 36" x 84" 1.00 # - - 2.00 2.00 1,104.40 281.86 0.00 1,104.40 281.86 0.00 ($ 1,386.26)                    0.50

Door-Passage-Single-Two_Lite_Narrow: 36" x 84" 1.00 # - - 2.00 2.00 1,104.40 281.86 0.00 1,104.40 281.86 0.00 ($ 1,386.26)                    0.50

Door-Passage-Single-Two_Lite_Narrow: 36" x 84" 1.00 # - - 2.00 14.00 356.42*2 37.72*2 0.00 356.42*2 37.72*2 0.00 ($ 1,386.26)                    0.14 multiplied by 2 for double door

Door-Exterior-Double-Two_Lite: 72" x 84" 1.00 # - - 2.00 0.90 7368.95*2 621.68*2 0.00 7368.95*2 621.68*2 0.00 ($ 15,981.26)                  2.22 multiplied by 2 for double door

Door-Exterior-Double-Two_Lite: 72" x 84" 1.00 # - - 2.00 2.00 1104.4*2 281.86*2 0.00 1104.4*2 281.86*2 0.00 ($ 2,772.52)                    1.00 multiplied by 2 for double door

Door-Exterior-Double-Two_Lite: 72" x 84" 1.00 # - - 2.00 2.00 1104.4*2 281.86*2 0.00 1104.4*2 281.86*2 0.00 ($ 2,772.52)                    1.00 multiplied by 2 for double door

Door-Exterior-Double-Two_Lite: 72" x 84" 1.00 # - - 2.00 0.90 7368.95*2 621.68*2 0.00 7368.95*2 621.68*2 0.00 ($ 15,981.26)                  2.22 multiplied by 2 for double door

Door-Exterior-Double-Two_Lite: 72" x 84" 1.00 # - - 2.00 2.00 1104.4*2 281.86*2 0.00 1104.4*2 281.86*2 0.00 ($ 2,772.52)                    1.00 multiplied by 2 for double door

Door-Exterior-Double-Two_Lite: 72" x 84" 1.00 # - - 2.00 2.00 1104.4*2 281.86*2 0.00 1104.4*2 281.86*2 0.00 ($ 2,772.52)                    1.00 multiplied by 2 for double door

08 40 00 System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 3,078.40 263.20 0.00 ($ 3,341.60)                    0.36 glass, 3/4" mullions, 10' high

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 3,078.40 263.20 0.00 ($ 3,341.60)                    0.36

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 3,078.40 263.20 0.00 ($ 3,341.60)                    0.36

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 3,078.40 263.20 0.00 ($ 3,341.60)                    0.36

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 3,078.40 263.20 0.00 ($ 3,341.60)                    0.36

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 3,078.40 263.20 0.00 ($ 3,341.60)                    0.36

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 3,078.40 263.20 0.00 ($ 3,341.60)                    0.36

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 1,077.44 92.12 0.00 ($ 1,169.56)                    0.13

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 2,770.56 236.88 0.00 ($ 3,007.44)                    0.33

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 2,847.52 243.46 0.00 ($ 3,090.98)                    0.34

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 2,847.52 243.46 0.00 ($ 3,090.98)                    0.34

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 2,847.52 243.46 0.00 ($ 3,090.98)                    0.34

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 2,847.52 243.46 0.00 ($ 3,090.98)                    0.34

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 2,770.56 236.88 0.00 ($ 3,007.44)                    0.33

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 2,847.52 243.46 0.00 ($ 3,090.98)                    0.34

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 2,847.52 243.46 0.00 ($ 3,090.98)                    0.34

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 2,770.56 236.88 0.00 ($ 3,007.44)                    0.33

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 615.68 52.64 0.00 ($ 668.32)                       0.07

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 615.68 52.64 0.00 ($ 668.32)                       0.07

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 615.68 52.64 0.00 ($ 668.32)                       0.07

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 615.68 52.64 0.00 ($ 668.32)                       0.07

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 615.68 52.64 0.00 ($ 668.32)                       0.07

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 615.68 52.64 0.00 ($ 668.32)                       0.07

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 615.68 52.64 0.00 ($ 668.32)                       0.07



System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 615.68 52.64 0.00 ($ 668.32)                       0.07

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 615.68 52.64 0.00 ($ 668.32)                       0.07

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 2,847.52 243.46 0.00 ($ 3,090.98)                    0.34

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 615.68 52.64 0.00 ($ 668.32)                       0.07

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 2,770.56 236.88 0.00 ($ 3,007.44)                    0.33

System Panel: Glazed 1.00 # - - 2.00 110.00 76.96 6.58 0.00 615.68 52.64 0.00 ($ 668.32)                       0.07

08 50 00 Fixed: 36" x 72" 1.00 # - - 1.00 10.00 290.30 25.92 0.00 290.30 25.92 0.00 ($ 316.22)                       0.10 window, wood casement, low e glass

Fixed: 36" x 72" 1.00 # - - 1.00 10.00 290.30 25.92 0.00 290.30 25.92 0.00 ($ 316.22)                       0.10

Fixed: 36" x 72" 1.00 # - - 1.00 10.00 290.30 25.92 0.00 290.30 25.92 0.00 ($ 316.22)                       0.10

Fixed: 36" x 72" 1.00 # - - 1.00 10.00 290.30 25.92 0.00 290.30 25.92 0.00 ($ 316.22)                       0.10

Fixed: 36" x 72" 1.00 # - - 1.00 10.00 290.30 25.92 0.00 290.30 25.92 0.00 ($ 316.22)                       0.10

Fixed: 36" x 72" 1.00 # - - 1.00 10.00 290.30 25.92 0.00 290.30 25.92 0.00 ($ 316.22)                       0.10

Fixed: 36" x 72" 1.00 # - - 1.00 10.00 290.30 25.92 0.00 290.30 25.92 0.00 ($ 316.22)                       0.10

Fixed: 36" x 72" 1.00 # - - 1.00 10.00 290.30 25.92 0.00 290.30 25.92 0.00 ($ 316.22)                       0.10

Fixed: 36" x 72" 1.00 # - - 1.00 10.00 290.30 25.92 0.00 290.30 25.92 0.00 ($ 316.22)                       0.10

Fixed: 36" x 72" 1.00 # - - 1.00 10.00 290.30 25.92 0.00 290.30 25.92 0.00 ($ 316.22)                       0.10

Fixed: 36" x 72" 1.00 # - - 1.00 10.00 290.30 25.92 0.00 290.30 25.92 0.00 ($ 316.22)                       0.10

Fixed: 36" x 72" 1.00 # - - 1.00 10.00 290.30 25.92 0.00 290.30 25.92 0.00 ($ 316.22)                       0.10

Fixed: 36" x 72" 1.00 # - - 1.00 10.00 290.30 25.92 0.00 290.30 25.92 0.00 ($ 316.22)                       0.10

Fixed: 36" x 72" 1.00 # - - 1.00 10.00 290.30 25.92 0.00 290.30 25.92 0.00 ($ 316.22)                       0.10

SubTotals: ($ 153,750.09)           26.23

09 20 00 drywall 331.00 SF - - 2.00 310.00 1.60 1.52 0.00 529.60 503.12 0.00 ($ 1,032.72)                    1.07

drywall 74.00 SF - - 2.00 310.00 1.60 1.52 0.00 118.40 112.48 0.00 ($ 230.88)                       0.24

drywall 60.00 SF - - 2.00 310.00 1.60 1.52 0.00 96.00 91.20 0.00 ($ 187.20)                       0.19

drywall 74.00 SF - - 2.00 310.00 1.60 1.52 0.00 118.40 112.48 0.00 ($ 230.88)                       0.24

drywall 60.00 SF - - 2.00 310.00 1.60 1.52 0.00 96.00 91.20 0.00 ($ 187.20)                       0.19

drywall 134.00 SF - - 2.00 310.00 1.60 1.52 0.00 214.40 203.68 0.00 ($ 418.08)                       0.43

drywall 64.00 SF - - 2.00 310.00 1.60 1.52 0.00 102.40 97.28 0.00 ($ 199.68)                       0.21

09 30 13 Floor: Ceramic Tile 4,560.00 SF - - 7.00 290.00 6.10 1.41 0.00 27,816.00 6,429.60 0.00 ($ 34,245.60)                  15.72 ceramic tile, floors, glazed, color group 1, 12'x12'

09 53 00 Compound Ceiling: 2' x 4' ACT System 2,582.00 SF - - 1.00 625.00 0.88 0.38 0.00 2,272.16 981.16 0.00 ($ 3,253.32)                    4.13

Compound Ceiling: 2' x 4' ACT System 2,582.00 SF - - 1.00 625.00 0.88 0.38 0.00 2,272.16 981.16 0.00 ($ 3,253.32)                    4.13

SubTotals: ($ 43,238.88)             26.55

11 00 00 Equipment 
Excavator(s) - 3 Kubota kx080-4 3,500.00 12 months 3 of them ($ 126,000.00)           
Bulldozer 4,010.00 12 months ($ 48,120.00)             
Front-end Loader 4,000.00 12 months ($ 48,000.00)             
Grader 8,500.00 1 month ($ 8,500.00)               
Dump Truck 2,500.00 1 month ($ 2,500.00)               
Fork Lift 2,500.00 8 months ($ 20,000.00)             
Asphalt Pavers 100,000.00 100 spots ($ 100,000.00)           

SubTotals: ($ 353,120.00)           

22 40 00 Sink Kitchen-Double: 42" x 21" 28.00 # 0.60 1.00 4.80 485.76 112.33 0.00 485.76 112.33 0.00 ($ 598.09)                       0.21

Sink Kitchen-Double: 42" x 21" 28.00 # 0.60 1.00 4.80 485.76 112.33 0.00 485.76 112.33 0.00 ($ 598.09)                       0.21

Toilet-Commercial-Wall-3D: 15" Seat Height 3.00 # 0.10 2.00 4.00 540.00 143.52 0.00 540.00 143.52 0.00 ($ 683.52)                       0.25 partitions, toliet, cubicles, ceiling hung, powder coated steel

Toilet-Commercial-Wall-3D: 15" Seat Height 12.00 # 0.62 2.00 4.00 540.00 143.52 0.00 540.00 143.52 0.00 ($ 683.52)                       0.25

Toilet-Commercial-Wall-3D: 15" Seat Height 1.00 # 0.03 2.00 4.00 540.00 143.52 0.00 540.00 143.52 0.00 ($ 683.52)                       0.25

Toilet-Commercial-Wall-3D: 15" Seat Height 3.00 # 0.10 2.00 4.00 540.00 143.52 0.00 540.00 143.52 0.00 ($ 683.52)                       0.25

Toilet-Commercial-Wall-3D: 15" Seat Height 12.00 # 0.62 2.00 4.00 540.00 143.52 0.00 540.00 143.52 0.00 ($ 683.52)                       0.25

Toilet-Commercial-Wall-3D: 15" Seat Height 1.00 # 0.03 2.00 4.00 100.00 143.52 0.00 540.00 143.52 0.00 ($ 683.52)                       0.25

Sink Kitchen-Double: 42" x 21" 28.00 # 0.60 1.00 4.80 485.76 112.33 0.00 485.76 112.33 0.00 ($ 598.09)                       0.21

Sink Kitchen-Double: 42" x 21" 28.00 # 0.60 1.00 4.80 485.76 112.33 0.00 485.76 112.33 0.00 ($ 598.09)                       0.21 only had 32x21..so more expensive

MEP S.F. Estimate 9,210.00 SF 1.00 SF ($ 560,000.00)                RS Means MEP estimate by square footage for restaurant and retail

SubTotals: ($ 566,493.48)           2.34
32 00 00 Asphalt Paving for Parking Lot 3,600.00 25.00 7,725.00 6.20 0.37 0.36 22,320.00 1,332.00 1,296.00 ($ 24,948.00)                  0.47 9'x18'  = 100 *2= 3600 SY; 1.5" thick 

Misc. Trees 194.00 5,238.00 ($ 5,238.00)                    6.75 27 trees 

Bushes 150.00 7,800.00 ($ 7,800.00)                    13.00 wintergreen bushes; 52

Light Posts 1,800.00 14,400.00 ($ 14,400.00)                  8.00 8 light posts 

Picnic Tables 819.00 4,095.00 ($ 4,095.00)                    1.00 5 picnic tables 

Grills 500.00 2,500.00 ($ 2,500.00)                    2.00 5 grills

SubTotals: ($ 34,033.00)             30.75
ESTIMATE SUBTOTAL ($ 2,937,323.63)        426.59

Sales Tax @6.75% on M & E $198,269.34
SUBTOTAL A ($ 3,135,592.97)           
GC O&P @ 5% $146,866.18
SUBTOTAL B ($ 3,282,459.15)           
Contingency @ 3% $88,119.71
SUBTOTAL C $3,370,578.86
Adjustment for location factor N/A
TOTAL $3,370,578.86
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-----------------------------Schedule----------------------------

Construction of the Rodanthe Village Square will take approximately 6 months and 14
days, from the beginning of preconstruction, to the end of demobilization. A breakdown
of the main phases of the project can be seen in the schedule summary chart, while a
detailed line-by-line schedule can be seen following the schedule summary chart.

Carolina Contracting | (252) 000-2583 | Rodanthe Village Square



ID Task 
Mode

Task Name Duration Start Finish

0 RVS Schedule 143 days Mon 5/17/21Wed 12/1/21
1 Preconstruction 21 days Mon 5/17/21Mon 6/14/21
2 Permitting 21 days Mon 5/17/21Mon 6/14/21
3 Project Start 0 days Mon 6/14/21Mon 6/14/21
4 Mobilization 8 days Tue 6/15/21 Thu 6/24/21
5 Layout & Control5 days Tue 6/15/21 Mon 6/21/21
6 E&S Control 3 days Tue 6/15/21 Thu 6/17/21
7 Temp Facilities 2 days Mon 6/21/21Tue 6/22/21
8 Temp Utilities 2 days Wed 6/23/21Thu 6/24/21
9 Site Security/Fencing2 days Mon 6/21/21Tue 6/22/21
10 South Sitework 12 days Wed 6/23/21Thu 7/8/21
11 Subdivision 

Concrete & 
6 days Wed 

6/23/21
Wed 
6/30/21

12 Clearing and Grubbing1 day Thu 7/1/21 Thu 7/1/21
13 Grading 1 day Fri 7/2/21 Fri 7/2/21
14 Temp Soundwall1 day Mon 7/5/21 Mon 7/5/21
15 Plant and Seed 3 days Tue 7/6/21 Thu 7/8/21
16 Subdivision Turnover0 days Thu 7/8/21 Thu 7/8/21
17 North Sitework 26 days Wed 6/23/21Wed 7/28/21
18 Site Concrete & 

Asphalt Demo
10 days Wed 

6/23/21
Tue 7/6/21

19 Pond Demolition4 days Wed 6/23/21Mon 6/28/21
20 Clearing & Grubbing3 days Wed 7/7/21 Fri 7/9/21
21 Trenching 10 days Fri 7/9/21 Thu 7/22/21
22 Permanent Utilities10 days Mon 7/12/21Fri 7/23/21
23 Pond Fill and 

Compaction
4 days Tue 6/29/21 Fri 7/2/21

24 Grading 4 days Fri 7/23/21 Wed 7/28/21
25 Permanent 

Soundwall 
6 days Fri 7/9/21 Fri 7/16/21

26 Pile Driving 3 days Fri 7/9/21 Tue 7/13/21
27 Soundwall Placement3 days Wed 7/14/21Fri 7/16/21
28 Boat Ramp 

Construction
7 days Mon 

7/19/21
Tue 7/27/21

29 Excavation 2 days Mon 7/19/21Tue 7/20/21
30 Fine Grading 1 day Wed 7/21/21Wed 7/21/21
31 Subgrade Prep 1 day Thu 7/22/21 Thu 7/22/21
32 Place Precast 3 days Fri 7/23/21 Tue 7/27/21

6/14

7/8
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ID Task 
Mode

Task Name Duration Start Finish

33 Board 
Walk/Beach/Bathroom
Construction

33 days Mon 
7/12/21

Wed 
8/25/21

34 Sand Fill/Grade 2 days Mon 7/12/21Tue 7/13/21
35 Pile Driving 10 days Wed 7/14/21Tue 7/27/21
36 Boardwalk Framing8 days Wed 7/28/21Fri 8/6/21
37 Boardwalk Floorboards6 days Mon 8/2/21 Mon 8/9/21
38 Bathroom/Wash-off

Utility 
3 days Mon 

7/26/21
Wed 
7/28/21

39 Wash-off Fixtures1 day Thu 7/29/21 Thu 7/29/21
40 Bathroom 

Construction
23 days Mon 

7/26/21
Wed 
8/25/21

41 Excavation 1 day Mon 7/26/21Mon 7/26/21
42 Formwork 1 day Tue 7/27/21 Tue 7/27/21
43 Rebar Placement2 days Wed 7/28/21Thu 7/29/21
44 Pour Slab on Grade1 day Fri 7/30/21 Fri 7/30/21
45 Slab Curing 7 days Mon 8/2/21 Tue 8/10/21
46 Exterior Framing2 days Wed 8/11/21Thu 8/12/21
47 Masonry and 

Exterior 
3 days Fri 8/13/21 Tue 8/17/21

48 Interior Framing1 day Wed 8/18/21Wed 8/18/21
49 DFH 1 day Thu 8/19/21 Thu 8/19/21
50 Roofing 1 day Wed 8/18/21Wed 8/18/21
51 Interior 

Rough 
1 day Thu 8/19/21 Thu 8/19/21

52 Partitions/Fixtures2 days Fri 8/20/21 Mon 8/23/21
53 Finishes 2 days Tue 8/24/21 Wed 8/25/21
54 Restaurant 

Construction
67 days Thu 7/29/21 Fri 10/29/21

55 Foundation/Pad28 days Thu 7/29/21 Mon 9/6/21
56 Building Pad Excavation3 days Thu 7/29/21 Mon 8/2/21
57 Elevator Shaft Framing2 days Tue 8/3/21 Wed 8/4/21
58 Restaurant Rough-ins2 days Tue 8/3/21 Wed 8/4/21
59 Spread 

Footing 
2 days Thu 8/5/21 Fri 8/6/21

60 Column 
Footing 

1 day Thu 8/5/21 Thu 8/5/21

61 Subgrade 
Spread 

1 day Mon 8/9/21 Mon 8/9/21
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ID Task 
Mode

Task Name Duration Start Finish

62 Subgrade 
Column 

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

63 Form Spread Footing3 days Tue 8/10/21 Thu 8/12/21
64 Form Column Footings1 day Mon 8/9/21 Mon 8/9/21
65 Rebar 

Placement- 
4 days Fri 8/13/21 Wed 

8/18/21
66 Rebar 

Placement- 
2 days Tue 8/10/21 Wed 

8/11/21
67 Pour Spread Footing1 day Thu 8/19/21 Thu 8/19/21
68 Pour Column Footings1 day Thu 8/12/21 Thu 8/12/21
69 Spread Footing Cure7 days Fri 8/20/21 Mon 8/30/21
70 Column Footing Cure7 days Fri 8/13/21 Mon 8/23/21
71 Subgrade Prep- SOG1 day Fri 8/20/21 Fri 8/20/21
72 Form SOG 1 day Mon 8/23/21Mon 8/23/21
73 Rebar 

Placement- 
2 days Tue 8/24/21 Wed 

8/25/21
74 Pour Slab on Grade1 day Thu 8/26/21 Thu 8/26/21
75 Cure SOG 7 days Fri 8/27/21 Mon 9/6/21
76 First Floor 

Construction
31 days Thu 9/2/21 Thu 

10/14/21
77 Exterior Framing10 days Thu 9/2/21 Wed 9/15/21
78 Masonry and 

Exterior 
14 days Thu 9/9/21 Tue 9/28/21

79 Interior Framing5 days Thu 9/16/21 Wed 9/22/21
80 Rough-in 

Elevator MEP
2 days Thu 9/23/21 Fri 9/24/21

81 DFH 5 days Thu 9/23/21 Wed 9/29/21
82 Interior 

Rough 
5 days Thu 9/23/21 Wed 

9/29/21
83 Partitions/Fixtures3 days Thu 9/30/21 Mon 10/4/21
84 Finishes 8 days Tue 10/5/21 Thu 10/14/21
85 Second 

Floor/Rooftop 
29 days Tue 9/21/21 Fri 10/29/21

86 Roofing 6 days Tue 9/21/21 Tue 9/28/21
87 Interior Framing4 days Wed 9/29/21Mon 10/4/21
88 Install Elevator 5 days Tue 10/5/21 Mon 10/11/21
89 DFH 4 days Tue 10/5/21 Fri 10/8/21
90 Interior 

Rough 
4 days Tue 10/5/21 Fri 10/8/21
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ID Task 
Mode

Task Name Duration Start Finish

91 Partitions/Fixtures2 days Mon 10/11/21Tue 10/12/21
92 Finishes 13 days Wed 10/13/21Fri 10/29/21
93 Hardscapes 61 days Thu 7/29/21 Thu 10/21/21
94 Layout and 

Install Curb and 
5 days Thu 7/29/21 Wed 8/4/21

95 Install/Compact
Sub base

4 days Tue 9/7/21 Fri 9/10/21

96 Install binder course2 days Tue 10/12/21Wed 10/13/21
97 Install surface course2 days Thu 10/14/21Fri 10/15/21
98 Smooth butt 

joints and 
1 day Mon 

10/18/21
Mon 
10/18/21

99 Final roll 1 day Tue 10/19/21Tue 10/19/21
100 Striping of parking lot2 days Wed 10/20/21Thu 10/21/21
101 Sidewalk layout 2 days Thu 7/29/21 Fri 7/30/21
102 Sidewalk 

shallow 
2 days Mon 8/2/21 Tue 8/3/21

103 Form sidewalks 1 day Wed 8/4/21 Wed 8/4/21
104 Install Sidewalk 

sub base and 
1 day Thu 8/5/21 Thu 8/5/21

105 Pour and Finish 
sidewalks

2 days Fri 8/6/21 Mon 8/9/21

106 Landscape 80 days Mon 7/19/21Fri 11/5/21
107 Plant trees on 

south side of 
2 days Mon 

7/19/21
Tue 7/20/21

108 Plant trees on 
north side of 

2 days Mon 
11/1/21

Tue 11/2/21

109 Frame out sand 
volleyball 

1 day Tue 8/10/21 Tue 8/10/21

110 Fill sand, drive 
posts, and finish

1 day Wed 
8/11/21

Wed 
8/11/21

111 Misc. site planting5 days Mon 11/1/21Fri 11/5/21
112 Install grass/sod 5 days Mon 11/1/21Fri 11/5/21
113 Project Closeout 23 days Mon 11/1/21Wed 12/1/21
114 Final Inspections1 day Mon 11/1/21Mon 11/1/21
115 Substantial 

Completion
0 days Mon 

11/1/21
Mon 
11/1/21

116 Punch list 15 days Tue 11/2/21 Mon 11/22/21
117 Closeout 

submittals/owner
trainings

15 days Tue 11/2/21 Mon 
11/22/21

11/1
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ID Task 
Mode

Task Name Duration Start Finish

118 Final Completion0 days Mon 11/22/21Mon 11/22/21
119 Demobilization 7 days Tue 11/23/21Wed 12/1/21
120 Misc. site 

cleanup/dumpster
removal

4 days Tue 
11/23/21

Fri 11/26/21

121 Remove equipment1 day Tue 11/23/21Tue 11/23/21
122 Disconnect 

temp utilities
1 day Mon 

11/29/21
Mon 
11/29/21

123 Remove 
temp jobsite 
trailer and 

1 day Tue 
11/30/21

Tue 
11/30/21

124 Remove 
temp 

1 day Wed 
12/1/21

Wed 
12/1/21

125 Project Completion0 days Wed 12/1/21Wed 12/1/21

11/22

12/1
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Start
5/17/21

Finish
12/1/21

May 23, '21 May 30, '21 Jun 6, '21 Jun 13, '21 Jun 20, '21 Jun 27, '21 Jul 4, '21 Jul 11, '21 Jul 18, '21 Jul 25, '21 Aug 1, '21 Aug 8, '21 Aug 15, '21 Aug 22, '21 Aug 29, '21 Sep 5, '21 Sep 12, '21 Sep 19, '21 Sep 26, '21 Oct 3, '21 Oct 10, '21 Oct 17, '21 Oct 24, '21 Oct 31, '21 Nov 7, '21 Nov 14, '21 Nov 21, '21 Nov 28, '21

Mobilization
6/15/21 - 6/24/21

Preconstruction
5/17/21 - 6/14/21

South Sitework
6/23/21 - 7/8/21
North Sitework
6/23/21 - 7/28/21

Permanent Soundwall Co
7/9/21 - 7/16/21

Boat Ramp Construction
7/19/21 - 7/27/21

Board Walk/Beach/Bathroom Construction
7/12/21 - 8/25/21

Bathroom Construction
7/26/21 - 8/25/21

Restaurant Construction
7/29/21 - 10/29/21

Foundation/Pad
7/29/21 - 9/6/21

First Floor Construction
9/2/21 - 10/14/21

Second Floor/Rooftop Construction
9/21/21 - 10/29/21

Hardscapes
7/29/21 - 10/21/21

Landscape
7/19/21 - 11/5/21

Project Closeout
11/1/21 - 12/1/21

Demobilization
11/23/21 - 12/1/21

Substantial Completion
11/1/21

Final Completion
11/22/21

Project Completion
12/1/21

Project Start
6/14/21

Preconstruction
5/17/21 - 6/14/21

RODANTHE VILLAGE SQUARE TIMELINE
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---------------------------Safety Plan---------------------------
The purpose of this Site-Specific Safety Plan is to identify all safety hazards and
ultimately prevent all possible accidents from occurring on the Rodanthe Village Square
Project. The policies and procedures outlined and identified in this document will act as
a guide to ensure the safety of each crew member for the full duration of this project.
This safety plan complies with all OSHA Standards for Construction.

Carolina Contracting’s Safety Policy
Carolina Contracting prides themselves on their dedication to safety for their
employees. The company takes great care to maintain their reputation as a
Design-Build Contractor who not only provides exceptional work but does so in a safe
demeanor. In order to achieve this, Carolina Contracting makes sure to have safety
policies in place that meet or exceed OSHA standards. It is mandatory for every
Carolina Contracting employee and the subsequent subcontractors to undergo safety
training to be equipped to spot hazardous conditions and properly mitigate the risks.
The company also requires that any subcontractors working on any project with them
undergo the same safety training as their own staff.

Site Rules and Regulations
General Conditions

● Running will not be tolerated on site.
● Horseplay is prohibited in all work areas.
● All visitors are required to check in at the site trailer before entering the

site or going on to any active work areas.
● All visitors must sit through a site-specific safety training

Job Attire and Personal Protective Equipment
● 4-Inch Sleeve Length Shirt
● Full length pants
● High Visibility Shirt or Reflective Vest
● Steel/Composite-Toe Work Boots
● Hard Hat
● Safety Glasses
● Gloves when applicable
● Safety vest

Carolina Contracting | (252) 000-2583 | Rodanthe Village Square



72
Drugs, Alcohol, Firearms and Prescription Medications

● The usage of any controlled substances on the premises is strictly
prohibited and will result in disciplinary action

● No firearms on the jobsite
● No alcohol on site
● No illegal drugs on site
● Prescription medicines allowed, but must be reported to the

superintendent
● Drug/Alcohol tests will be required in the event of an accident or if a

manager suspects unusual activity
Smoking

● Smoking is never allowed on site.
● Workers may exit the parameters of the site fencing by at least 20 ft. in

order to smoke
● Cannot smoke near flammable gasses

Working Alone
● Working alone is not approved due to the nature of the work. The “Buddy”

system will be in effect for the duration of the project.
● Employees who have less than six months of experience in the industry

are to be accompanied by an experienced worker at all times while work is
being performed.

Housekeeping
● Waste material must be cleaned up by the end of the day.
● It is the responsibility of our employees to discard of their waste and to

empty trash receptacles
Cell Phone Usage / Social Media Policy

● Cell phones cannot be used while operating equipment
● Social Media posts are strictly prohibited unless approved by the Project

Manager
Safety Devices, Disabling Policy

● Safety devices are NOT to be disabled on vehicles, equipment, or tools
● Safety devices are to be worn at all times

Industrial Hygiene
● Fatigue Management

○ To mitigate overworking employees and causing too much fatigue,
there will be allotted break times with water coolers in the jobsite
trailers next to the laydown area
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● Ergonomics / Proper Lifting

○ During safety meetings, we will cover the proper lifting technique
and strongly encourage team lifting

○ Most heavy lifting will be done using machines to keep workers
from lifting heavy objects

○ If workers must lift objects proper lifting techniques using legs not
back must be used

○ Lifting techniques will be analyzed and commented on if not proper
Cold Stress and Heat Stress

● Respiratory Protection
○ Respiratory Protection must be worn around when dealing with

materials that produce dust.
○ Respiratory Protection will be available in the job trailer and

superintendent vehicles.
Hearing Protection

● Hearing protection will be available in the jobsite trailer and superintendent
vehicles.

Exposure control
● Any exposures must be reported to the superintendent (Jacob Pruitt)

immediately and actions will be taken from there.
Work Permits / Control of Work

● Signage and Barriers / Restricted areas
○ Signs/barriers restricting areas or redirecting traffic must stay in

place unless told otherwise to relocate.
● Confined Space Entry

○ Confined Spaces entries must be clearly labeled and access will be
limited to authorized personnel

Lockout/Tagout
● Lockout/Tagouts will be placed in electrical rooms, on electrical panels,

and anywhere else that people may need to be locked out.
Hot Work (Welding, Cutting, and Grinding)

● All hot work requires proper protection, such as welding shields, welding
gloves, spark shields, and any other protective gear.

Personal Protective Equipment
● Proper PPE must be worn at all times while on site
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● Carolina Contracting will provide the following PPE for all workers:

○ Masks
○ Ear Protection
○ Eye Protection
○ Gloves
○ Safety Harnesses

Vehicle Safety Requirements
● Driver of the vehicle must have a valid driver’s license.
● Vehicles will be regularly inspected to ensure the safety of the driver and

everyone around the vehicle
● All vehicles must have functioning back-up alarms
● Spotter must be used when backing up any vehicle
● Spotter Safety:

○ Spotters and drivers agree on signals
○ Spotters should be within view of the driver
○ If driver loses sight of the spotter, stop immediately
○ Spotters only have the duty of spotting the driver, nothing else
○ No mobile phones while spotting
○ Spotters must wear high visibility vests

● The speed limit on site is a STRICT 15 Mph
● All vehicle and machinery operators must be sober to operate any vehicle

Temporary Facilities
● The perimeter of the job will be enclosed with a screened panel fence so that

view is not permitted from the outside
● Portable restrooms will be located near the contractor trailers and the site

entrance (1 for every 10 workers). Contractor trailers and storage will be provided
next to Derring Hall

Communications
Safety Coordination Meetings

● Before any work is performed, responsible field and office management for
Carolina Contracting will meet with the responsible field and office.
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management for each subcontractor to review and approve the
subcontractor’s completed Safety Coordination Sheet (SCS).

● Failure to obtain a signed Safety Coordination Sheet will result in no work
being performed.

● After review and approval of the Safety Coordination Sheet (SCS),
Carolina Contracting’s field staff will perform routine safety checks to
ensure each subcontractor is following safety procedures, as identified
and outlined in the SCS.

Safety Meetings
● Every employee on site must complete a mandatory safety class before

starting work on site
● Daily safety meetings will be at 7:00 am to discuss the days goals and go

over any safety risks associated with the tasks that day
● The superintendent will be on site inspecting work progress and

adherence to safety protocol. The superintendent has the right to stop
work and call an emergency safety meeting if they see any safety
violations

● Safety metrics that will be tracked each month include:
○ Incidents and Near Misses
○ Inspections and Audits Completed
○ Corrective Actions
○ Employee Training
○ Worker Participation

Team Meetings
● Team Meetings will be held if there are issues with communication on the

job site

Inspections
Inspections/Audits

● Inspections and Audits will be undergone randomly throughout Rodanthe
Village Square Project and the surrounding laydown area

● All equipment and employees are expected to be complying
Equipment Maintenance and Inspection Program

● Equipment will be maintained according to the owner’s manual
● Equipment must be maintained and serviced by authorized personnel only
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● Equipment must be inspected by all operators prior to operation.

Emergency Action Plan
Background and Duties

● The Emergency Action Plan for Carolina Contracting consists of keeping
all employees and bystanders safe in the event of an emergency.

Reporting Emergencies
● 911 must be called immediately after first sign of an emergency
● All emergencies must be reported to the superintendent immediately
● Once reported, notify workers in the area, get them evacuate the area

where the emergency is present
Evacuation Plan

● In the event of an emergency, all employees and bystanders on the jobsite
are to evacuate to the grassy lot/field across immediately NC-12

Incident and Crisis Communication Plan
● Incidents and Crisis’ will be addressed as the problem presents itself

Emergency Drills
● Procedures for emergency drill will be posted in multiple places throughout

the jobsite

Emergency Exit Routes
Evacuation Routes

● Evacuation Route maps will be posted in each work area. These maps will
provide information on:

○ Emergency exits
■ Everyone employee should know at least two exit points for

quick evacuation
○ Primary and secondary evacuation routes
○ Locations of fire extinguishers
○ Fire alarm pull stations and locations
○ Assembly points

● In the case of an emergency where all employees must evacuate the
building, all employees should exit to the lot across NC-12

Requirements for Exit Routes
● Exists must be separated by fire resistant materials
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● Exit routes must be kept free of explosives or highly flammable materials
● Lighting must be adequate for exit routes
● Exit discharges must lead directly outside or to a street or walkway
● Ensure that exit routes are free from obstruction
● Post signs throughout workspace that clearly show which direction exit

routes are located in

Incident Reporting and Investigation
● All incidents will be reported immediately and logged by the Project Manager
● All incidences will be analyzed and discussed by Carolina Contracting to focus

on how to mitigate these risks in the future
● Near misses will also be reported and treated as an incident
● Every incident will be investigated by the GC and the subcontractor’s foreman
● The investigation will go deeper than the immediate cause of the incident the

entire situation will be investigated
● After the investigation concludes proper changes will be made to ensure a safer

work environment in the future

Maintenance Program
Equipment Maintenance

● Equipment will be maintained according to the owner’s manual
● Equipment must be maintained and serviced by authorized personnel only
● Equipment must be inspected by all operators prior to operation
● A scheduled maintenance plan will be implemented to ensure that the

worksite and machinery is working properly
● If maintenance needs exceed capability of worksite employees, new

employees will be hired to properly comply for the program

Fall Protection
Fall Protection Strategies

● All employees are required to complete fall protection training
● Carolina Contracting will ensure safety by setting up the workplace to

prevent employees from off:
○ Overhead platforms
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○ Elevated work stations
○ Into holes

● Fall protection to be provided at elevations 6’ and greater
● Holes in floor must be guarded using a railing and toe board or a floor hole

cover
● Guard rails and toe boards must be provided around every elevated open

platform and floor
● Regardless of height, if a worker can potentially fall into or onto dangerous

equipment, guardrails must be provided
● If necessary, safety harnesses, handrails, stair railings, and line safety

nets may be required
Fall Protection Coordinator

● At least one Fall Protection Coordinator is required on every job site
● Responsibilities include:

○ Fall Protection training
○ Perform safety checks
○ Maintain records of employee training and fall protection systems
○ Investigate and document fall protection incidents

OSHA Protection
OSHA Contact Information

● “Under the Occupational Safety and Health Act of 1970, employers are
responsible for providing safe and healthful workplaces for their
employees. OSHA’s role is to ensure these conditions for America’s
working men and women by setting and enforcing standards, and
providing training, education and assistance. For more information, visit
www.osha.gov or call OSHA at 1-800-321- OSHA (6742), TTY
1-877-889-5627”

COVID-19
● Temperature checks will be recorded every day before entering the jobsite
● Masks will be worn at all times on the project site
● In accordance with the CDC guidelines, the project will follow suit
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Anticipated Hazard Analysis
The following analysis is for the anticipated hazards on site. These hazards are
designated a risk level based on the consequence and likelihood that the hazard is
encountered. After thorough analysis, the hazards are placed in a registry and
mitigation strategies are provided. These strategies are used to eliminate or greatly
decrease the likelihood of the hazard occurring.

Consequence Levels

Level 0
(negligible)

Level 1
(minor)

Level 2
(moderate)

Level 3
(major)

Level 4
(catastrophic)

Minor Injury-

No medical
treatment

Injury-

needs medical
treatment but
individual can
return to work

Injury-

individual
hospitalized

Injury-

individual is
permanently

impaired

Death

Likelihood Levels

P0
(very unlikely)

P1
(unlikely)

P2
(possible)

P3
(likely)

P4
(very likely)

Possibility of
occurrence,
but probably

never will

Not likely to
occur under

normal
circumstances

May happen at
some point in

the project

Expected to
happen at

some point in
the project

Expected to
happen

daily/frequently

Risk Levels

Risk

4 Extreme Risk

3 High Risk

2 Moderate Risk
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1 Low Risk

Hazard Analysis Matrix and Mitigation Strategies

Hazard Analysis
Matrix

Consequence

Likelihood 0 1 2 3 4

P0 2 3 4 4 4

P1 2 3 3 3 4

P2 1 2 3 3 4

P3 1 1 2 2 3

P4 1 1 1 1 3

Below is the risk assessment registry and anticipated hazards for the Rodanthe
Village Square Project:

Hazard Consequenc
e Score

Likelihoo
dScore

Risk
Level

Hazard
Description

Mitigation

Fall on
same level

1 P2 2 Workers being on
ladders and lifts

Proper tie offs
and safety

harness when
working at

height greater
than 4 ft

Fall on
different

level

4 P1 4 Workers working
on scaffolding,

ladders and lifts
on exterior of

building or near
holes

Proper tie offs,
safety harness,

a netting
system, and
guardrails

when working
at height
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greater than 4
ft.

Heat
related
illness

1 P2 2 Workers can
suffer from heat
exhaustion while

working in the
summer months

Provide water
to job site and
give breaks is

necessary

Struck by
falling

objects

3-4 P1 3 Items will be lifted
using a forklift
and possible

objects can be
dropped from top

floor

Hardhats must
be worn at all
times on site.
When items
are being

lifted, there will
be a marked

off area around
the lifting
procedure

Heavy
lifting

1 P3 1 Daily operations
require lifting

objects without
equipment help

Proper lifting
techniques and

training

Sharp
objects

1 P2 1 Exposed rebar
and metals

Cap exposed
rebar and

enure glove
wearing when

handling
metals

Slipped/
tripped (no

fall)

0 P2 1 Liquids, wires,
curbs, and stairs

can cause
hazards

Clean up spills
immediately,

use cord
covers, and
highlight and

tape curbs and
objects

Noise 0 P4 1 Construction
equipment is loud

Proper ear
protection will
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and can cause
hearing damage

be used when
performing

tasks that are
loud

Dust 1 P2 2 Sawdust, cutting
of blocks and

bricks for
masonry and
drywall can

cause toxic dust

Proper
respirators

should be worn
when working
on such tasks

Fumes 3 P1 3 Chemicals can
produce toxic

fumes

Proper
respirators

should be worn
when working
on such tasks

Fatigue 0 P3 1 Workers can
become fatigued
from long work

days and
strenuous
activities

Give workers
proper breaks

when
necessary

Electric
shock

4 P0 4 When working on
utilities and
electrical

components of
mechanical

equipment, shock
can happen

Use proper
slope for
trench

excavation at
an angle that
will not allow
for collapse

Hot work 3 P0 4 Burns and
injuries can occur

due to welding

Wear face
shield and

proper gloves
at all times

Fire 3 P0 4 Explosive
chemicals,
flammable

materials, and

Have fire
extinguishers

present at
every stairwell
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equipment post a
threat to fire

and throughout
the building

Caught on 0 P2 1 Rebar and
protruding

objects can get
caught on vests

and clothing

Cap rebar and
other objects

and make sure
to have them
out of walking

areas

Caught
between

1 P2 2 Tight work
spaces and

machinery can
present this

hazard

Avoid tight
spaces and

have guards in
place

Contacted
by (object

was
moving)

1 P2 2 Vehicles and
equipment on site
can be in reverse

or not see
workers and
strike them

All equipment
and vehicles
must have a

beeping siren
fro reverse and
area must be

roped off

Equipment
failure

1 P1 1 Equipment can
result in injuries if

not working
properly

Have
maintenance
checks daily

before
equipment is

used

Equipment
rollover

2 P0 4 Boom lifts and
forklifts can roll

over from
improper
weighting

Use proper
equipment

techniques and
have a

qualified,
certified worker

on the
equipment at

all times

Cave-in 3-4 P0 4 Trench digging Proper slope
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and utility
installation can
cause trench to

collapse on
worker

will be used to
angle trench
with roped off

around the
trench

Drowning 3-4 P0 4 Working along
water at the pier

is subject to
drowning

Workers will be
required to

wear a life vest
when working
near the water
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---------------------Risk Management Plan------------------

Risk Assessment and Quantification

Risk Identification

The risks that are present to the RVS Project are identified and categorized as
following:

● Management
○ Procurement
○ Interface Management
○ External Management

● Technical
○ Design Maturity
○ Design Function
○ Equipment Complexity
○ Integration

● Environmental, Safety & Health (ES&H)
○ Regulatory and environmental controls
○ Safeguards and security

● Schedule
● Cost

○ Resources

Schedule Consequence Level

If the risk occurs:
● Level 0   potential delay to milestone of up to 5 days
● Level 1   potential delay to milestone of up to 10 days
● Level 2   potential delay to milestone of up to 20 days
● Level 3   potential delay to milestone of greater than 20 days

Cost Consequence Level

If the risk occurs:
● Level 0 estimated cost of impact consequence is < $75k
● Level 1 estimated cost of impact consequence is < $125k
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● Level 2 estimated cost of impact consequence is < $250k
● Level 3 estimated cost of impact consequence is > $250k

Overall Consequence Level

Risk
Area/Overall

Level

Level 0
(Negligible)

Level 1 (Low) Level 2
(Moderate)

Level 3 (High)

Schedule Negligible
potential for

delay

Delays
milestone or

project critical
path by up to 1

month

Delays
milestone or

project critical
path by up to 3

months

Delays
milestone or

project critical
path by > 3

months

Cost ≤ $75k ≤ $125k ≤ $250k > $250k
Overall consequence level is derived using the greatest of the schedule and cost
consequence levels.

Risk Probabilities

Risk Probability Level:
● Level P0 : Risk will not likely be realized and will occur every three (3) years
● Level P1 : Risk will probably not be realized and will occur every year
● Level P2 : Risk will possibly be realized and will occur every six (6) months
● Level P3 : Risk will likely be realized and will occur every month
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Risk Severities

Risk Severity Levels in
colored boxes

Consequence Level

Probability
Level

0 1 2 3

P0 0 0 0 1

P1 0 1 2 3

P2 0 2 2 3

P3 1 3 3 3
Items with risk severity level of 2 or greater must be entered in the RVS Project
Contingency Analysis.

The risks that are present to the RVS Project are identified and will impact the project in
the following categories:

● Risk Handling (Inherent Risks):
○ Permitting delays
○ Design maturity
○ Inadequate Project Information (soil test and survey report)
○ Weather delay

● Residual Risk (Contingent Risks):
○ Material Shortage
○ Fabrication Error
○ Dispute/ Lawsuits
○ Resource Shortage
○ Environmental Safeguard Failure
○ First Aid
○ Death
○ Equipment Damage
○ Design Error
○ Design Changes
○ Labor Shortage
○ Poor Estimation of the Contractor
○ Incomplete Cost Estimation
○ Understanding/ Poorly Written Contract Document
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○ Implementation method decisions
○ Hurricane
○ Unstable government policy

Mitigation

Project Risk Category

Project
Impact

Extremely High High Moderate Low

Cost ● Closely track
costs and
spending

● Obtain multiple
bottoms-up
independent cost
estimates

● Perform value
engineering

● Closely track
cost and
spending

● Obtain at least
two bottoms-up
independent
cost estimates

● Track cost and
spending

● May or may not
need to obtain
one bottoms-up
independent
cost estimate

● Track cost
and
spending

Schedule ● Increase lead time
significantly by
initiating
procurements
8-12 weeks in
advance

● Close  oversight

● Increase lead
time in advance
by initiating
procurements
5-8 weeks
ahead

● Oversight

● Increase lead
time by
initiating
procurements
1-3 weeks in
advance

● Track
schedule

Performance ● Perform major
redesign

● Evaluate alternate
technology

● QA/acceptance
testing

● Perform
possible
redesign

● QA/acceptance
testing

● Possible
moderate
redesign

● QA/acceptance
testing

● QA/
acceptance
testing
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Cost and Schedule Impact -- Monte Carlo Simulation

In order to accurately predict and forecast the project cost risk, the 80% Monte Carlo
Simulated Risk Cost will be used to validate the risk engineer’s analysis of risk cost for
the project. This simulated data will result in a projected level of project contingency.

In addition to the cost projection the 80% Monte Carlo Simulated Schedule Delay will be
used in the CPM Schedule to use data-driven risk projections for the tracking of overall
critical path delay.

All simulated risk costs and schedule delays that are determined from the “Crystal Ball”
Monte Carlo Simulation are included in the Rodanthe Bridge Project Contingency
Analysis Report that will be created by the Risk Engineer.

Risk Tracking and Documentation

Risk Registry

Below is the risk assessment registry and documentation for the RVS Project:

Project Risk Schedule
Consequenc

e Score

Cost
Consequenc

e Score

Consequenc
e Score

Probabilit
y Score

Overall
Risk

Severity

Permitting
Delays

3 1 3 P3 3

Material
Shortage

1 0 1 P0 0

Fabrication
Error

1 0 1 P0 0

Dispute/
Lawsuits

3 1 3 P3 3

Subdivision 3 1 3 P1 3

Resource
Shortage

1 0 1 P2 2
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Environmental
Safeguard

Failure

1 0 1 P1 1

Interface
Management

0 0 0 P0 0

First Aid 0 0 0 P2 0

Death 0 3 3 P0 1

Equipment
Damage

1 0 1 P0 0

Design Error 2 1 2 P0 0

Design
Changes

1 0 1 P1 1

Labor
Shortage

0 0 0 P0 0

Poor
Estimation of

Contractor

0 0 0 P0 0

Incomplete
Cost

Estimation

0 0 0 P0 0

Understandin
g/Poorly
Written

Contract
Document

1 0 1 P0 0

Inadequate
Project

Information

2 0 2 P2 2

Implementatio
n Method
Decisions

1 0 1 P1 1
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Hurricane 1 2 2 P0 0

Weather
Delay

0 0 0 P3 1

Unstable
Government

Policy

0 0 0 P0 0

Subdivision and Legal Risks
This proposal includes the subdivision of the current five acre property into two separate
parcels of land. The one acre parcel will be sold back to the residential area on the
south end of the property. However, in order for this to occur the four acre parcel, which
is the land for the RVS development, must be subdivided for leasing options. This
situation presents the largest risk for this project.

The parcel is currently classified for recreational use under the Dare County zoning map
[32]. This reduces a lot of risk for having to rezone the land for the proposed
development’s use. However, the recreational and beach access area need to be
subdivided from the RVS retail and restaurant area. The beach access and recreational
areas will be for public use and it is Carolina Contracting’s proposition that a 99 year
lease be signed with the Dare County government. This would make this project a
public private partnership, as it will be a donation to the local government. The lease will
be for an agreed upon value per year. This gives Dare County the control and authority
to maintain and regulate the area for its use. This may include groundskeeping,
trash/cleanup, maintenance of restrooms, etc.

According to the Dare County, NC Code of Ordinances, Chapter 153: Subdivision
Regulations, the following is the proper procedure for subdivision plat approval [33]:

● Sketch Plans
● Preliminary Plat
● Final Plat
● Certificate of Ownership and Dedication
● Registered Land Surveyor/Professional Engineer Official Seal
● Dare County Subdivision Administrator Approval
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● Certificate of Approval for Recording
● Certificate for Acceptance of Dedications
● Review Officer Certificate
● Roadway Notification

Carolina Contracting | (252) 000-2583 | Rodanthe Village Square



§ 153.15  SKETCH PLAN.

   (A)   Contents.  The subdivider may submit to the Planning Board, at least 15 days prior to a regularly scheduled meeting of the
Planning Board, 10 copies of a sketch plan of a proposed subdivision for review and initial feedback by the Planning Board. This is an
optional step in the subdivision review process and a subdivider may choose to skip this step and proceed directly to submission of a
preliminary plat as outlined in § 153.16. The sketch plan shall contain the following information:

      (1)   A sketch map of the vicinity of the proposed subdivision showing its location in relation to neighboring tracts, subdivisions,
roads and waterways;

      (2)   The boundaries of the entire tract in common ownership and the portion of the tract to be subdivided;

      (3)   The total acreage to be subdivided;

      (4)   The existing and proposed uses of the land within the subdivision and the existing uses of land adjoining it;

      (5)   The proposed street layout with approximate pavement and right-of-way width, lot layout and size of lots;

      (6)   The name, address, and telephone numbers of the owner and, if applicable, a written and acknowledged statement of the
owner designating the subdivider or other person to act as his or her agent for the submission of plats;

      (7)   The name, if any, of the proposed division;

      (8)   Streets and lots of adjacent developed or platted properties; and

      (9)   If applicable, the zoning classification of the tract and of adjacent properties.

   (B)   Review.  The Planning Board shall review the sketch plan for general compliance with the requirements of this chapter and
other applicable policies and shall advise the subdivider of the policies applicable to the proposed subdivision and the procedures to be
followed in the preparation and submission of the preliminary and final plats. One copy of the sketch plan shall be retained for the files
of the Planning Board.

(Prior Code, § 153.15)  (Ord. passed 11-29-1982; amended 3-21-2011; amended 3-21-2011)

§ 153.16  PRELIMINARY PLAT.

   (A)   Submission. The subdivider shall submit to the Planning Board, at least 15 days prior to a regularly scheduled meeting of the
Planning Board, 20 copies of the preliminary plat of the subdivision at a scale of 1 inch to 100 feet, drawn on a sheet 18 inches by 24
inches or such other size as may be required for recording by the Dare County Register of Deeds. A digital version of the preliminary
plat shall also be submitted to the Dare County Subdivision Administrator.

   (B)   Contents.  A professional engineer or a land surveyor currently licensed or registered by the North Carolina State Board of
Registration for Professional Engineers and Land Surveyors shall prepare the preliminary plat and shall show or have attached to it a
document showing the following information:

      (1)   Title Block containing:

         (a)   Property designation;

         (b)   Name of owner;

         (c)   Location (including township, county and state);

         (d)   Date or dates survey was conducted and plat prepared;

         (e)   A scale of drawing in feet per inch listed in words or figures; and

         (f)   Name, address, registration number and seal of the land surveyor and/or professional engineer.

      (2)   A map of the vicinity of the subdivision showing the relationship between the proposed subdivision and the surrounding area;

      (3)    Corporate limits, township boundaries, county lines if on the subdivision tract;

      (4)   The names, titles, firm association, addresses and telephone numbers of all owners, subdividers, mortgagees, planners,



architects, landscape architects and engineers responsible for the subdivision;

      (5)   The registration numbers and seals of the professional engineers and land surveyors;

      (6)   North arrow and orientation;

      (7)   Boundary lines of the tract to be subdivided, fully dimensioned by lengths and bearings, and the location of existing boundary
lines of adjoining lands;

      (8)   The names of owners of adjoining properties;

      (9)   The names of any adjoining subdivision of record, proposed or under review;

      (10)   Minimum building setback lines, front, side, and rear;

      (11)   The zoning classifications of the tract to be subdivided and adjoining properties (if area is not zoned, that shall be indicated);

      (12)   Existing property lines on the tract to be subdivided and on adjoining properties;

      (13)   Existing buildings or other structures, watercourses, bridges, culverts, storm drains, both on the land to be subdivided and
land immediately adjoining;

      (14)   Proposed lot lines, lot and block numbers, and approximate dimensions;

      (15)   Lots numbered consecutively throughout the subdivision;

      (16)   Wooded areas, marshes, swamps, mean high tide lines, vegetation line, primary and other dunes, ponds or lakes, streams or
streambeds and any other natural features affecting the site;

      (17)   Flood hazard, floodway and floodway fringe areas;

      (18)   Base flood elevation data if available;

      (19)   The following data concerning streets:

         (a)   Proposed streets;

         (b)   Existing and platted streets on adjoining properties and in the proposed subdivision;

         (c)   Rights-of-way, location and dimension;

         (d)   Pavement widths;

         (e)   Approximate grades;

         (f)   Design engineering data for all corners and curves;

         (g)   Typical street cross sections;

         (h)   Street names;

         (i)   Type of street dedications; all streets must be designated either public or private; and

         (j)   Where streets are dedicated to the public but not accepted into the state system before lots are sold, a statement explaining
the status of the street and a draft street maintenance agreement.

      (20)   The location and dimensions of all:

         (a)   Utility and other easements;

         (b)   Riding trails;

         (c)   Natural buffer areas;

         (d)   Pedestrian or bicycle paths;

         (e)   Parks and recreation areas with specific type indicated;



         (f)   School sites;

         (g)   Areas to be dedicated to or reserved for public use;

         (h)   Areas to be used for purposes other than residential with the purpose of each stated; and

         (i)   The proposed ownership and maintenance of recreation and open space lands, trails, paths and the like.

      (21)   The plans for utility layouts including:

         (a)   Sanitary sewers;

         (b)   Storm sewers;

         (c)   Other drainage facilities;

         (d)   Water distribution lines;

         (e)   Natural gas lines;

         (f)   Telephone lines;

         (g)   Electric lines;

         (h)   Cable television lines; and

         (i)   Illustrative connections to existing systems, line sizes, the location of fire hydrants, blow offs, manholes, force mains and
gate valves and the like.

      (22)   Plans for individual water supply and sewage disposal systems;

      (23)   Profiles based upon mean sea level datum for sanitary sewers and storm sewers;

      (24)   Site calculations including:

         (a)   Acreage in total tract to be subdivided;

         (b)   Acreage in parks and recreation areas, areas of environmental concern, and other non-residential uses, by category;

         (c)   Total number of parcels created;

         (d)   Acreage in the smallest lot in the subdivision; and

         (e)   Linear feet in streets.

      (25)    The name and location of any property or buildings within the proposed subdivision or within any contiguous property that is
located on the U.S. Department of Interior's National Register of Historic Places or which have been deemed to have historical,
cultural, or archaeological resources potential by the North Carolina Department of Cultural Resources;

      (26)   If any property, or any portion of any property, or any structures, located on any property proposed to be subdivided are
determined to be historically, culturally or archaeologically significant, or potentially significant, the Planning Board may require a
detailed evaluation of that site or structure. If a detailed evaluation is required and the results of that evaluation establish the validity of
a cultural, historical, or archaeological resource, the developer shall be notified in writing by the Chairman of the Planning Board that a
90-day administrative hold on the review of the preliminary plat has been invoked.  During this 90-day period, the developer shall take
such action as may be necessary to prescriptively remove and preserve any remnant artifacts, relocate or submit plans for the
relocation or preservation of any historic structures, or present for the Planning Board's consideration any other mitigation plan to
address the historical, cultural or archaeological resources on the property proposed to be subdivided (this section adopted by the Dare
County Board of Commissioners on June 3, 1991);

      (27)   Sufficient engineering data to determine readily and reproduce on the ground every straight or curved line, street lines, lot
line, right-of-way line, easement line and setback line, including dimensions, bearings or deflection angles, radii, central angles and
tangent distance for the center line or curved property lines that are not the boundary line of curved streets.  All dimensions shall be
measured to the nearest 1/10 of a foot and all angles to the nearest minute;

      (28)   The accurate locations and descriptions of all monuments, elevations, markers and control points;



      (29)   A copy of any proposed deed restrictions or similar covenants;

      (30)   A copy of the document or documents for the creation and continued operation of the homeowners, landowners or similar
association of the consumers of the subdivision;

      (31)   Topographic map when it is determined by the Planning Board that one is needed, with contour intervals and scale as
determined by the Planning Board;

      (32)   Boundaries of all areas of environmental concern designated in accordance with the Coastal Area Management Act of
1974;

      (33)   If any portion of any lot within the subdivision falls within an area of environmental concern the following notice shall be
placed on the face of the plat:

Some portions of some lots in this subdivision are located in Areas of Environmental Concern.  Individual permits may be
required before development may take place in these areas;

      (34)   All certifications and approvals required by state law including proof that when improved in accordance with the preliminary
plat the public streets and roads will be eligible for inclusion in the state system in accordance with G.S. § 136-102.6, or, if private, will
comply with the same standards except for stipulated exceptions;

      (35)   If the subdivision is to be developed in phases, the boundaries of each phase and the sequence in which each phase is to be
developed;

      (36)   An inventory and evaluation of the soil and water resources within the proposed subdivision; and

      (37)   If the subdivision is within the service area of any public or private water supply system, a statement from the chief
executive office of the system indicating if the proposed subdivision may be connected to that system.

   (C)   Review.

      (1)   Review by other agencies. The Planning Board will submit the preliminary plat to the District Highway Engineer and to
other appropriate agencies including review necessary to assure coordination with the North Carolina Coastal Management Program
and offices of the county for their review and recommendations.

      (2)   Review by Planning Board.

         (a)   After considering any report and/or recommendations received in addition to any comments which the subdivider may have,
the Planning Board shall  approve the preliminary plat or identify revisions that are needed for compliance with the standards of this
chapter. These revisions shall be made as identified by the Planning Board and made part of the preliminary plat.

         (b)   Failure on the part of the Planning Board to act within 30 days after the plat is reviewed at a regularly scheduled Planning
Board meeting shall constitute approval by the Planning Board. This 30- day time period shall not apply to those subdivisions for which
revisions are needed for compliance with this chapter.

      (3)   Review by Board of Commissioners.

         (a)   At the time the preliminary plat is submitted to the Planning Board, a copy of the plat shall also be provided to the Board of
Commissioners and a report indicating the date the preliminary plat is scheduled for review by the Planning Board. Review of a
preliminary plat by the Board of Commissioners is not required for the subdivision approval except for those subdivisions which involve
street improvements as outlined in § 153.40(E)(1) and (2). The Board of Commissioners may also request presentation of a subdivision
preliminary plat at a regularly scheduled Board of Commissioners meeting if there are concerns about the proposed subdivision  that
the Board wishes to discuss directly with the subdivider or the Planning Board. The 30-day time limit established in § 153.16(C)(2)(b)
shall not apply to those subdivisions that are subject to review by the Board of Commissioners as set forth above.

         (b)   If the Board of Commissioners disapproves the preliminary plat, the reasons for the action shall be stated and
recommendations made on the basis of which the proposed subdivision could be approved.

(Prior Code, § 153.16)  (Ord. passed 11-29-1982; amended 3-21-2011; amended 3-21-2011)

§ 153.17  FINAL PLAT.



   (A)   Preparation of the final plat and installation of improvements.  Upon approval of the preliminary plat, the subdivider may
proceed with the preparation of the final plat and installation of required improvements in accordance with the approved preliminary
plat and the requirements of this chapter. Prior to approval of a final plat, the subdivider shall have installed the improvements specified
in this chapter.  The Subdivision Administrator will accept no final plat for review unless accompanied by a statement signed by the
subdivider certifying that all of the provisions of this chapter have been complied with and that all of the required improvements have
been installed.  The final plat shall include on that portion of the preliminary plat, which the subdivider proposed to record at that time.

   (B)   Submission of the final plat.

      (1)   Upon completion of all improvements, the subdivider shall submit to the Subdivision Administrator the final plat, so marked.

      (2)   The final plat for the subdivision or for the first phase of the subdivision as indicated in the sequence of phases on the
approved preliminary plat shall be submitted not more than 12 months after the date on which the preliminary plat was approved by
Dare County; otherwise approval of the preliminary plat shall expire and be null and void.

      (3)   The Planning Board may grant an additional 12 months for the installation of improvements and submission of the final plat if
the subdivider applies for such extension in writing before the expiration of the initial period and has begun to install the required
improvements.

      (4)   A final plat for each subsequent phase must be submitted within 12 months after the final plat for the previous phase has been
approved or the approval of the preliminary plat as to the remaining phases shall be null and void.

      (5)   The final plat shall be prepared in accordance with the highest professional standards by a land surveyor or professional
engineer currently licensed and registered in the State of North Carolina by the North Carolina State Board of Registration for
Professional Engineers and Land Surveyors. The final plat shall conform to the provisions for plat, subdivisions, and mapping
requirements set forth in G.S. § 47-30 and shall show or have attached to it a document showing the same information required for the
preliminary plat.

      (6)    Three copies of the final plat shall be submitted; 1 shall be a mylar copy suitable for recording in the Dare County Register of
Deeds.

      (7)   The final plat shall be of a size suitable for recording with the Dare County Register of Deeds and shall be at a scale of not
less that 1 inch equals 200 feet.  Maps may be placed on more than 1 sheet with appropriate match lines.

      (8)   Submission of the final plat shall be accompanied by a cashiers or certified check payable to the Dare County Register of
Deeds in the amount of the recording fee for the final plat and related documents.

      (9)   One original copy of any covenants and/or homeowners documents associated with the proposed subdivision.

   (C)   Certification.

      (1)   The following signed and acknowledged certificates or required portions thereof shall appear on all copies of the final plat:

   Certificate of Ownership and Dedication

I hereby certify that I am the owner of the property shown and described hereon, which is located in the subdivision
jurisdiction of the County of Dare and that I hereby adopt this plan of subdivision with my free consent, establish
minimum building setback lines, and dedicate all streets, alleys, walks, parks and other sites and easements to public or
private use as noted.  Furthermore, I hereby dedicate all sanitary sewer, storm sewer and water lines to the County of
Dare.

_____________                     __________________________________________

      Date                                         Owners Signature

I, _____________________, hereby certify that ________ personally appeared before me this day and acknowledged the
due execution of this certificate.  Witness my hand and official seal this the ____ day of ______, 20__.

_______________________________  (official seal)

Signature

State of North Carolina                                                                   

County of __________



I, ____________, certify that this map was (drawn by me) (drawn under my supervision) from (an actual survey made by
me) (an actual survey made under my supervision) (deed description recorded in Book ____, Page ____, etc.) (other);
that the ratio of precision as calculated by latitudes and departure is 1:____; that the boundaries not surveyed are shown
as broken lines plotted from information and found in Book ______, Page ______; that this map was prepared in
accordance with G.S. 47-30, as amended; and that the prescribed reference points have been properly placed.  Witness
by hand and seal this _____ day of _________, 20____.

_________________________________________

Registered Land Surveyor/Professional Engineer                                     

Official Seal   

   

________________________________________

Registration Number

I, __________________, hereby certify that ________________ personally appeared before me this day and
acknowledged the due execution of this certificate.  Witness by hand and official seal this the _____ day of
________________, 20____.

____________________________Official Seal

Signature

      (2)   Disclosure of flood and other hazards on final plats.

         (a)   If a portion of any lot on any parcel proposed for subdivision is located, wholly or partially, in a special flood hazard area as
designated on the Flood Insurance Rate Map for Dare County, the following certificate shall be included on the final plat submitted for
approval by the Dare County Subdivision Administrator:

   "This property, or portions of this property, is located within a special flood hazard area as designated on Flood
Insurance Rate Maps for Dare County. Location in a special flood hazard area represents a one percent (1%) or greater
chance of being flooded in any given year. Flood insurance may be required by lending institutions for structures
constructed on property located in special flood hazard areas."

         (b)   Any restrictive covenants for the subdivision shall also include this same certificate. A copy of the covenants, including this
certificate, shall be submitted to the Dare County Subdivision Administrator for recordation with the final plat.

         (c)   If a portion of a lot on any parcel proposed for subdivision is located, wholly or partially, in a Coastal Outer Barrier
Resources Areas as determined by the U.S. Fish and Wildlife Service, the following certificate shall be included on the final plat
submitted for approval by Dare County Subdivision Administrator:

   "This property, or portions of this property, is located within a Coastal Outer Barrier Resources Act (CBRA) zone as
determined by the U.S. Fish and Wildlife Service. Location in a CBRA zone precludes the availability of federally-
insured loans and the purchase of federal flood insurance through the National Flood Insurance Program."

         (d)   Any restrictive covenants for the subdivision shall also include this same certificate. A copy of the covenants, including this
certificate, shall be

submitted to the Dare County Subdivision Administrator for recordation with the final plat.

   (D)   Review by the Subdivision Administrator. 

      (1)   The Subdivision Administrator shall review the final plat within 7 days of its submission to ensure consistency between the
approved preliminary plat and the final plat to ensure that all improvements have been installed as approved. Documentation, including
independent testing results on road improvements, verifying the installation of improvements shall be submitted with the final plat. If
inconsistencies between the final plat and the approved preliminary plat are identified, then the Subdivision Administrator shall advise
the subdivider of these inconsistencies and the subdivider shall take appropriate actions to correct any inconsistencies. The final plat
shall not be recorded until any inconsistencies have been corrected.

      (2)   Once the Subdivision Administrator approves the final plat, the following certificates shall be affixed to a reproducible copy of



the final plat and such plat filed by the Subdivision Administrator with the Dare County Register of Deeds:

         (a)  Certificate of Approval for Recording.

I hereby certify that the subdivision plat shown hereon has been found to comply with the Subdivision Ordinance of Dare
County and that this plat has been approved by the Dare County Planning Board for recording in the Office of the
Register of Deeds of Dare County.

_________________________________         __________________________________

Dare County Subdivision Administrator               Date

         (b)   Certificate for Acceptance of Dedications.

I certify the acceptance of the dedication of roads, easements, rights-of-way, public parks, and other sites for public
purposes, as shown hereon, but assume no responsibility to open or maintain same until in the opinion of the governing
body of Dare County it is in the public interest to do so.

______________________                  ___________________________________ 

Dare County Manager                     Date

         (c)   Review Officer Certificate.

State of North Carolina

County of __________

I, __________________________, Review Officer of Dare County certify that the map or plat which this certification is
affixed meets all statutory requirements for recording.

_________________         _____________________________

Date                        Review Officer

         (d)  Roadway notification.

Public streets: I hereby certify that these streets as installed or as designed and guaranteed are in accordance with the
minimum design criteria presently required by the NC Department of Transportation, Division of Highways, for the
acceptance of subdivision streets on to the State system for maintenance.

                                                                                                                                        

      Date            District Engineer, NC Dept. of Transportation, Division of Highways

Private streets:  Roadways within this subdivision do not meet.

      (3)   If the final plat is disapproved by the Planning Board, the reasons for the disapproval shall be stated in writing, specifying the
provisions of this chapter with such reasons and 1 print of the plat shall be retained by the Planning Board as part of its proceedings;
one copy of the reason and 1 copy of the plat shall be transmitted to the subdivider. If the final plat is disapproved the subdivider may
make such changes as will bring the final plat into compliance and resubmit it for reconsideration by the Planning Board as if it were
an original submission of a final plat.

(Prior Code, § 153.18)  (Ord. passed 11-29-1982; amended 3-21-2011; amended 3-21-2011; amended 1-20-2015)

§ 153.18  EXEMPT PLATS.

   (A)   Survey.

      (1)   A survey of any proposed land division shall be submitted to the Subdivision Administrator for a determination if the proposed
land division is specifically exempted as outlined in the definition of a subdivision found in § 153.05.

      (2)   If the Subdivision Administrator determines that an exemption applies, the Subdivision Administrator shall acknowledge such
determination by signature of the exempt survey. The plat may then be submitted to the Dare County Review Officer for compliance



with applicable North Carolina statutes. upon approval by the Review Officer, the Dare County Subdivision Administrator shall record
the survey in the Dare County Register of Deeds. All necessary review fees and recordation fees shall be submitted to the Subdivision
Administrator at the time an exempt determination is made by the Subdivision Administrator.

   (B)   Plat certificates for exempt plans.

      (1)   The following certificates shall be included on all exempt plats that are recorded in the Dare County Register of Deeds:

   Certificate of Approval for Recording

I hereby certify that the subdivision plat shown hereon has been determined to be an exempt division as defined in the
Dare County Subdivision Ordinance section         (to be filled in upon signature)      .

                                                                                                   

Dare County Subdivision Administrator               Date

   Review Officer Certificate

State of North Carolina

County of Dare

I,                                         , Review Officer of Dare County certify that the map or plat which this certification is affixed
meets all statutory requirements for recording.

                                                                                                  

Date                                    Review Officer

      (2)   Disclosure of flood and other hazards on exempt plats.

         (a)   If a portion of any tract of land proposed for subdivision under the exempt plat procedures as established in this chapter is
located, wholly or partially, in a special flood hazard area as designated on the Flood Insurance Rate Map for Dare County, the
following certificate shall be included on the exempt plat submitted to the Dare County Subdivision Administrator for recordation:

   "This property, or portions of this property, is located within a special flood hazard area as designated on Flood
Insurance Rate Maps for Dare County. Location in a special flood hazard area represents a one percent (1%) or greater
chance of being flooded in any given year. Flood insurance may be required by lending institutions for structures
constructed on property located in special flood hazard areas."

         (b)   If a portion of any tract of land proposed for subdivision under the exempt plat procedures as established in this chapter is
located, wholly or partially, in a Coastal Outer Barrier Resources Areas as determined by the U.S. Fish and Wildlife Service, the
following certificate shall be included on the exempt plat submitted to the Dare County Subdivision Administrator.

   "This property, or portions of this property, is located within a Coastal Outer Barrier Resources Act (CBRA) zone as
determined by the U.S. Fish and Wildlife Service. Location in a CBRA zone precludes the availability of federally-
insured loans and the purchase of federal flood insurance through the National Flood Insurance Program."

   (C)   If the Subdivision Administrator determines that the proposed subdivision does not meet any of the exemption conditions, the
Subdivision Administrator shall advise the property owner of the applicable review procedures for either a minor or a major
subdivision.

(Adopted 3-21-2011; amended 3-21-2011; amended 1-20-2015)

MINOR SUBDIVISIONS

§ 153.20  MINOR SUBDIVISIONS.

   The following standards shall apply to minor subdivisions:

   (A)   Minor subdivision.  A residential subdivision that involves the platting and recordation of 6 or less lots.  Lots platted and



recorded as part of a minor subdivision shall be limited to single-family residential use, and shall not be used for commercial or
industrial purposes, regardless of the applicable zoning district or other land use ordinances.  This residential limitation shall not be
intended to preclude the location of mobile homes or modular homes on lots developed as part of a minor subdivision, if these
structures are permitted in the applicable zoning district.  This residential limitation shall not be interpreted to preclude the location of
home occupations or other commercial accessory uses that may be permitted in certain zoning districts in unincorporated Dare County.

   (B)   Streets.  All street improvements in a minor subdivision shall consist of a minimum of a 30-foot-wide right-of-way, with 18-
foot-wide paved improvements located internal to this right-of-way area.  The paved improvements shall be constructed to the sub-
base and base material specifications and other design criteria of the North Carolina Department of Transportation.  Roadside swales
for the purpose of stormwater retention and/or drainage shall be installed within the right-of-way.  The maintenance of the street
improvements and swales, once installed, shall be the responsibility of the abutting property owners.  A certificate establishing the
maintenance responsibility for the street improvements shall be included on the final plat, and such information shall also be conveyed
to purchasers of the lots as a feature of the deed to such lots.

      (1)   Statement, inspections and certificate.  The subdivider shall submit, as a part of the preliminary plat, the signed statement of
a North Carolina-licensed professional engineer, stating that the proposed streets, as designed, will meet all of the requirements of this
section.  The subdivider shall provide for inspections to ensure that the streets are being constructed in accordance with the approved
preliminary plat, by an independent, licensed professional engineer during the construction process, whose reports are to be submitted
to the Planning Board in accordance with a schedule submitted and approved as part of the preliminary plat.  As a part of the final plat,
the subdivider shall submit a certificate of an independent, licensed professional engineer that the streets have been constructed in
accordance with the approved preliminary plat.

      (2)   Street standards.  Street improvements approved and recorded as part of a minor subdivision shall not be used as access for
other property or other development unless the streets are improved to a level consistent with the street standards of § 153.40(A)(1).

   (C)   Lot size.  For zoned areas, all lots in a minor subdivision shall meet the minimum lot size requirements of the applicable zoning
district.  For unzoned areas, lots served by a central water supply shall contain 15,000 square feet of area, and lots served by individual
private wells shall contain 20,000 square feet of area.

   (D)   Density limitation.  All habitable structures built in minor subdivision residential lots shall be limited to a maximum capacity of
4 bedrooms or bedroom equivalents (as defined by the Dare County Environmental Health Department) and/or wastewater capacity
not to exceed 480 gallons per day.

   (E)   Utility locations.  Easements for utilities shall be established along the front of each proposed lot.  Such easements shall be a
minimum of 15 feet, and shall be depicted on the final plat and clearly demarked as utility easements.  No other structural
improvements, other than driveway improvements, may be located within the designated utility easement area.

   (F)   Plat certificates.  The following certificates shall be included on all minor subdivision plats that are recorded in the Dare
County Register of Deeds office:

      (1)   Minor subdivision certificate.

   Minor Subdivision Certificate

This subdivision has been approved as a minor subdivision under the standards of the Dare County Subdivision Ordinance.  The lots in
this subdivision shall be used for single-family residential purposes, and shall be limited to a maximum of 4 bedrooms or bedroom
equivalents (as defined by the Dare County Environmental Health Department) and/or wastewater capacity not to exceed 480 gallons
per day.  This residential limitation for minor subdivision lots shall not preclude the location of home occupations or other commercial
accessory uses as may be permitted in certain zoning districts in unincorporated Dare County.  Maintenance of all infrastructure
improvements, including roads and swales, shall be the sole responsibility of the property owners.

      (2)   Certificate of ownership.

   Certificate of Ownership

I hereby certify that I am the owner of the property shown and described hereon, which is located in the regulatory
jurisdiction of the County of Dare, and that I hereby adopt this plan of subdivision with my free consent.  I hereby
dedicate all water lines to the County of Dare.

I, ________________, hereby certify that ____________ personally appeared before me this day and acknowledged the
due execution of this certificate.  Witness my hand and official seal this the _____ day of 20___.

__________________________ (official seal)



Signature

State of North Carolina

County of _______ 

      (3)   Certificate of approval for recording.

   Certificate of Approval for Recording

I hereby certify that the subdivision plat shown hereon has been found to comply with the Subdivision Ordinance of Dare
County, and that this plat has been approved by the Dare County Planning Board for recording in the Office of the
Register of Deeds of Dare County.

__________________                              _____________

Dare County Subdivision Administrator                     Date

      (4)   Review officer certificate.

Review Officer Certificate

State of North Carolina

County of Dare

I, ________________________, Review Officer of Dare County certify that the map or plat to which this certification is
affixed meets all statutory requirements for recording.

____________________                  __________________________

Date                              Review Officer

      (5)   Certificate for acceptance of dedications.

   Certificate for Acceptance of Dedications

I certify the acceptance of the dedication of roads, easements, rights-of-way, public parks, and other sites for public
purposes, as shown hereon, but assume no responsibility to open or maintain same until in the opinion of the governing
body of Dare County, it is in the public interest to do so.

____________________               __________________

Dare County Manager                  Date

      (6)   Al appropriate and applicable certificates for the registered land surveyor/professional engineer.

   (G)   Other subdivision standards.  All other standards of the Dare County Subdivision Ordinance shall apply except as
specifically exempted in the above section.

   (H)   Exceptions.  For minor subdivisions that involve a total acreage of 3 acres or less, an exception to the minor subdivision road
standards may be granted, if the following conditions may be met:

      (1)    A perpetual easement shall be recorded to provide access to the proposed lots.  Such easement shall not be less than 20 feet
in width, and the level of surface improvements for the easement shall be sufficient to carry the weight of fire trucks and sanitation
service vehicles.  The easement shall not be used for access to other developments or properties.

      (2)   A maneuvering area shall be provided for emergency and service vehicles.  This area may be provided on each lot or as a
common area shared by the proposed lots.  Such area shall not be used for other purposes.

      (3)   Additional easements as needed for stormwater and utility improvements shall be provided on the individual lots.

      (4)   It shall be acknowledged on the plat that individual solid waste service and school bus pick-up service may not be available
due to the lack of improved street improvements.

      All other standards for minor subdivisions shall apply.
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This presents the largest risk for cost and schedule as the approval process can be
slow and requires many parties to accept the proposal. However, Carolina Contracting
has made the strategic decision to lease this property as a “gift” to the local
government. As this piece of land will greatly benefit the local community and
government, the subdivision proposal has a high probability of being accepted. All
specifications and legal requirements will be acquired and processed during the
preconstruction and permitting process. This will ensure that the correct costs will be
known and the RVS project schedule will not be altered.

Additionally, the one acre of land that will be returned to residential housing will need to
be subdivided as well. The same process will be used.

Although this presents a lot of risk, Carolina Contracting is confident that the process
will be smooth and timely. All proper procedures will be followed and the expertise of
Carolina Contracting will be beneficial. As a general contractor, Carolina Contracting
has years of experience working with the Dare County local officials and has a positive
relationship with the community.
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------------------Area of Personal Interest-----------------

AJ - Means and Methods
The means and methods of a project are very important to allow for the construction of
the project to run as smoothly as possible. The Construction Means and Methods
course at Virginia Tech was very interesting to AJ, as means and methods are one of
the driving forces of construction. Means and methods entails knowing how and why to
construct each item. AJ will utilize the knowledge from the course at Virginia Tech to
come up with the correct steps to produce the product proposed. These skills will
include knowledge of how long certain tasks will take. It will also include knowledge of
how to calculate quantities and be able to schedule out the time taken for each quantity
calculated. AJ will also use the knowledge he learned from the health and safety course
required by Virginia Tech. This will allow AJ to help focus on providing a safe work
environment and allow the project to run smoothly with no injuries or setbacks involving
safety.

For this project there are multiple major aspects that need to be considered during the
construction phase. The first aspect is the preparation of the site so that construction
can take place. This consists of clearing, gubbing and selective demolition. This will be
done with a multitude of different types of equipment as there are existing site
conditions that will need to be removed. An important aspect that will be completed
early in the project is the sound wall on the south side of the project. This will split up
the land so that the current residents will not have to watch construction going on.  Next
is the grading of the site which will consist of flattening the site using the fill and haul
methods. Once the site has been prepared utilities will start to be installed using
excavators and trench boxes. When the utilities are complete, the restaurant concrete
can be started along with other concrete throughout the site. Continuing on the
construction of the building will go hand in hand with the construction of the beach,
boardwalk, boat ramp and bathrooms/wash stations. Due to the size of the site workers
can work in tandem in multiple locations at the same time to allow for the most efficient
timeline.

The ending aspects of the project are all of the hardscapes and landscaping that will be
completed. As the site is very large there will be a lot of landscaping that will need to be
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done. The landscaping will mainly consist of planting trees, bushes and grass to make
the area appealing to everyone that will be using it. The hardscape consists of the
sidewalks that run throughout the site and the large parking lot that will have plenty of
parking for the customers and visitors. Within the means and method section of the
report the ideas and steps for construction of all aspects has been highlighted and
explained.

Cole - Safety
Further demonstrating his desire to ensure a safe project, Cole developed a safety
coordination sheet (SCS). This sheet identifies a specific task being performed by a
subcontractor, tools and equipment needed to complete that task, risks associated with
the task, and mitigation strategies to ensure safe construction practices. This sheet has
been adopted into Carolina Contracting’s safety plan. In compliance with Carolina
Contracting’s safety plan, a safety coordination sheet (SCS) must be completed for
each individual task performed by each subcontractor, reviewed with a competent
person from Carolina Contracting, and signed by both parties, before a task can begin.
A safety coordination sheet (SCS) template can be seen in the Appendix.

Joe - Landscape/hardscape
See Site Design and Landscaping section.

Nate - Law and Risk Management
See Risk Management Plan and Subdivision and Legal Risks sections.

Robbie - Revit/MEP
Robbie worked in his area of personal interest by performing structural calculations
based on the Revit dimensions. The Revit model was adjusted to fit certain loading
conditions that came up in the calculations. Plumbing fixtures were added in the
bathrooms and kitchen area of the model. Moving forward, Robbie will provide riser
diagrams for the building plumbing system.
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Makala - Concrete
Makala went into detail on how to calculate isolated spread footings. Since these
footings are the last structures carrying a load that hits the ground, the live and dead
loads needed to be calculated. She and her coworker Robbie worked together on these
calculations. The allowable bearing pressure usually comes from the geotechnical
reports. Since the ground is saturated, it was assumed to have an allowable bearing
pressure of 4000 psf. See attached pages for more information.
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Makala studied how to structurally analyze concrete footings. There are shallow and deep foundations. 

Shallow foundations include: strip footings, isolated footings, combined footings, mat foundations, and 

grade beams. Deep foundations include: piles or pile caps, drilled piers, and caissons.  

The proposed Rodanthe Village Square Building will include six isolated spread footings. The purpose of 

these are to spread out the column and wall loads onto something that the soil can handle. Concrete 

strength for these footings are between three and six ksi for corresponding soil pressures of two to five 

ksf.  

The footing size is selected off three main things:  

1. The allowable soil bearing pressure, qa, provided by the geotechnical engineer 

2. The unfactored loads in the column 

3. Other loads above the base of the footings 

The area of a footing is ultimately going to be:  𝑨 =
𝑷𝒅+𝑷𝒍

𝒒𝒓𝒆𝒎𝒂𝒊𝒏𝒊𝒏𝒈 
 

 Where: 𝒒𝒓𝒆𝒎𝒂𝒊𝒏𝒊𝒏𝒈 = 𝒒𝒂 − (𝒒𝒍𝒍 + 𝒒𝒅𝒍 + 𝒒𝒔𝒍𝒂𝒃 + 𝒒𝒃𝒂𝒄𝒌𝒇𝒊𝒍𝒍 + 𝒒𝒇𝒐𝒐𝒕𝒊𝒏𝒈) 

The footings depth and reinforcing is based on:  

1. Two-Way Shear 

2. One-Way Shear  

3. Flexure  

It’s important to use factored loads and factored soil bearing pressure in these calculations.  

𝒒𝒏𝒖 =
𝑷𝒖

𝑨𝒇𝒐𝒐𝒕𝒊𝒏𝒈
 

Two-way shear for spread footings is explained in ACI 22.6.5.2. It states that Vc is the smallest of 3 

scenarios: 

1. 4λsλ√𝑓′𝑐   λs= size factor 

λ= lightweight factor  

2. (2+(4/βc)) λsλ√𝑓′𝑐   βc= long column side/short column side  

3. ((Asd)/b0) + 2) λsλ√𝑓′𝑐  As= 40 for center column; 30 for edge column; 20 for corner  

Article 12.2.6.2 from the ACI Handbook states: “For 1 way shallow foundations, 2-way isolated footings, 

or 2 way combined footings and mat foundations, it is permissible to neglect the size effect factor 

specified in 22.5 for 1 and 2 way shear strengths” → λs= 1  

When designing two way shear, Vu ≤ phiVc which equals phi Vc(b0)(d) 

 Always make d large enough to satisfy because we don’t want to add shear reinforcing. 

 

 

 



One-Way shear is analyzed by making sure Vu ≤ phiVc also.  

Vu = qnu(b1)(f-d) 

Vc= 8 λsλ√𝑓′𝑐 (𝑝𝑤)1/3 

The critical section is going to be at “d” face of the column. There is no shear reinforcing if Vu ≤ phiVc. 

Since footings are lightly reinforced, one way shear is more likely to govern.  

To start the calculations, it is assumed pw = 0.002.  

Bending in foundations is analogous to a double cantilever. The bottom of the footing has tensions, and 

that is where the flexural reinforcing goes. Therefore, the critical section will be at the face of the 

column.  

 Mu ≤ phi Mn  

 Mu = (qnu b, f) f/2 

 Mn = Asfy(d-a/2)  assume (d-a/2) = 0.9d  

Other assumptions when calculating the steel needed are:  

1. Distribute uniformly across footing  

2. Clear cover for rebar cast against soil is 3” 

3. Maximum spacing is smaller of 3h or 18”  

4. As, min = 0.0018h 

5. Design steel in the orthogonal direction  
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Subcontractor Representative: Date: Signature:

CC Representative: Date: Signature:

List all potential hazards associated with the mentioned task: 

SECTION E: POTENTIAL HAZARD MITIGATION 

For each of the potential hazards identified, list what actions will be taken to mitigate the likelihood of that hazard occuring: 

SECTION A: TASK PERFORMED 

What task is being performed? 

Where is this ocurring? 

SECTION B: EQUIPMENT AND MANPOWER 

What equipment and/or tools are required to complete this task?

What personnel will be required to complete this task? 

SECTION C: POTENTIAL HAZARD IDENTIFICATION 

Project Manager: 
Foreman: 

Email: 
Email: 

Phone Number:
Phone Number:

CAROLINA CONTRACTING
SAFETY COORDINATION SHEET (SCS)

Project: Subcontractor: 



CEM CAPSTONE

TEAM CONTRIBUTION FORM

CLASS & SEMESTER:

ASSIGNMENT NAME:

TEAM NUMBER:

1 of 2

Work Products & Responsibilities: Work Products & Responsibilities:

Team Member Name: Team Member Name:

INSTRUCTIONS:  In the space provided below, list all the ways each member contributed to the team 

and to the assignment.  You are not limited to the assignment content (e.g. schedule, estimate, etc.); 

you may also list project management and organizational tasks such as assignment coordination, 

document QC, team organization and management, formatting, etc.  Indicate the % contribution for 

collaborative work products.

Team Member Name:

Work Products & Responsibilities:

Team Member Name:

Work Products & Responsibilities:

100% Submittal
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Team Member Name: Team Member Name:

Work Products & Responsibilities: Work Products & Responsibilities:

Team Member Name: Team Member Name:

Work Products & Responsibilities: Work Products & Responsibilities:


