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Project Overview

AitcH Construction is proposing a nature center/educational facility with an adjoined fishing pier
and boardwalk as well as an observation area located near the Pappy Lane shipwreck. This
facility will be located near the North side of the Rodanthe Bridge, on the coast of the Pamlico
Sound. There is an existing pedestrian pathway from the ferry, public skate park, and town to
the proposed site of the facility, which will provide easy access to the center from the proposed
parking lot.

The nature center will have two levels, a basement and a ground floor, and will house
educational exhibits centered around the local wildlife in aquatic, land, and air environments, as
well as an exhibit centered around the history associated with the Pappy Lane Shipwreck. The
facility will feature a modern design and incorporate infotainment features to provide an
educational experience to visitors. In the basement of the nature center, we have included a
design option to construct an underwater observation area, which would allow visitors to directly
view the aquatic environment of the Pamlico Sound. On the ground floor, visitors will have
access to the boardwalk, which will span along the coast in the north and south directions. A
fishing pier will be constructed on the south side of the nature center branching off of the
boardwalk. Apparatuses for viewing the underwater habitat along the boardwalk and at the end
of the fishing pier will be installed. At the shipwreck, viewing platforms will be constructed, from
which visitors can view the shipwreck through underwater viewing apparatuses as well. These
platforms will be accessible by kayak or paddle boat. A visual of the project layout is shown in
the concept site plan section. The proposed project will be seeking private and public funding, it
is believed that some public funding may be available, as there is a possibility that the Pappy
Lane Shipwreck may be recognized and preserved as a National Historic site and educational
tool.
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Company Overview
AitcH Construction was founded in Virginia Beach, Virginia in 2005, by a group of seven friends
and graduates from Virginia Tech. Upon graduation, the team members pursued careers in
separate market sectors ranging from Heavy Civil to Residential, but after some time gaining
experience in the industry, they decided to go into businesses together. Combining aspects of
each of their expertise, they formed AitcH Construction, a general contractor and Design Build
firm, specializing in commercial construction in coastal environments. With a history of working
in such areas, the AitcH team has a strong awareness of the multitude of considerations
necessary to execute a sustainable, resilient and environmentally friendly project. AitcH
Construction has built its portfolio along the Atlantic coast, branching out from Virginia Beach
into the nearby coastal area, including the Outer Banks. The proposed project in Rodanthe will
be the southernmost project AitcH has attempted thus far.

Our Mission
To maintain the highest levels of professionalism, fairness and integrity in our relationships with
our suppliers, subcontractors, and clients, while providing a high quality product that is
community focused and environmentally sustainable.
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Related Experience: Corolla Adventure Park in Corolla, North Carolina

In 2016, AitcH Construction completed work on the Corolla Adventure Park, an 8 acre
adventure park on the coast of the Currituck Sound. AitcH served as the prime contractor on the
project, directly overseeing design and construction of the admissions facility and snack shack,
as well as facilitating the construction of the adventure park itself. The Adventure park is a
popular recreational destination in the Corolla area, and it’s recognition makes AitcH very proud.
The unique nature of the job offered an opportunity for AitcH to expand our expertise, and the
opportunity to work in the Outer Banks expanded our geographic reach. This experience
working on a recreational facility in close proximity to a sound makes us confident that we can
perform on a project such as the proposed nature center in Rodanthe.

Our Team

Vinnie Borelli, Assistant Project Manager………………………………………………………
Emily Causey, Lead Estimator…………………………………………………………………...
Ahmed Elshazly, Project Safety Manager….……………………………………………………
Tristan Farinhas, Pre-Construction Manager…………………………………………………..
Zach McCall, Project Manager…………………………………………………………………..
Rico Redeemer, Project Engineer………………………..……………………………………..
Matt Tassiello, Assistant Project Manager……………………………………………………...
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Vinnie Borelli
Assistant Project Manager

Vinnie is a senior at Virginia Tech, majoring in
Construction Engineering & Management and is
expected to graduate December 2021.

He has spent the past two summers gaining
experience first with subcontractors in Northern
New Jersey, and second with Turner Construction
in New York, NY.

For this project, Vinnie will use his past
experience dealing with and working for
subcontractors to schedule them on site
appropriately and to effectively estimate their
costs.

Emily Causey
Lead Estimator

Emily is a senior at Virginia Tech, majoring in
Construction Engineering & Management and is
expected to graduate in December 2021.

For the summers of 2019 and 2020, Emily worked
as an intern at Whiting-Turner. She primarily did
preconstruction work, including reaching out to
subcontractors and managing their proposals
during a competitive bid, calculating MBE
percentages and VE’s, filling in scope gaps,
RFI’s, and organizing bid documentation.

Emily will continue to use the knowledge gained
through her internships in this project to create an
estimate of the nature center and make sure
everything is accounted for.
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Ahmed Elshazly
Project Safety Manager

Ahmed is a senior at Virginia Tech, majoring in
Construction Engineering & Management and is
expected to graduate May 2021.

Ahmed has completed two internships the
summers of 2019 and 2020. In addition to this, he
has also completed a co-op spring of 2020.
Ahmed is an undergraduate research assistant on
2 separate safety research projects at Virginia
Tech.

Ahmed will be the Project Safety Manager on the
project, creating safety plans and safety programs
that will be taking place for the project.

Tristain Farinhas
Preconstruction Manager

Tristan is a senior at Virginia Tech majoring in
Construction Engineering and Management.
His expected graduation is May 2021.

He has spent the past summers interning for
M-Tec Construction Services as an inspector
for Morris County, NJ on roadway and
highways. Additionally, he also worked for
Rock Solid Construction for 6 years both in
the field and office.

For this project, Tristan will use his past
experiences to help the team and use
connections for references and consultants
throughout the projects. While expanding on
the design and pushing forward on research.
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Zach McCall
Project Manager/Lead Designer

Zach is a senior at Virginia Tech majoring in
Construction Engineering and Management.
His expected graduation is May 2021.

He has spent three summers working with
Hensel Phelps as a Field Engineer with some
experience in Office Engineering and Quality
Control Engineering.

For this project, Zach will utilize his past
experience in the industry to help manage
and guide the team along. He is also in
charge of the overall design and has
connections and resources to expand on
research.

Rico Redeemer
Project Engineer/Design Team

Member

Rico is a senior at Virginia Tech studying
Construction Engineering Management. He is
expected to graduated in Fall of 2021

He has worked with Breeden Construction based
in Richmond, Virginia. Breeden exposed him to
the thinking processes required to facilitate a
construction project successfully. Additionally, he
acquired skills to work in preconstruction, project
management, and field management.

Rico is the Project Engineer for this project and
that entails having a direct hand in the design and
overall construction of the project. His focus is
specifically the means and methods behind
erecting the boardwalk and pier and choosing the
best materials to ensure the structure is sturdy.
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Matt Tassiello
Assistant Project Manager

Matt is a senior at Virginia Tech majoring in
Construction Engineering and Management.
His expected graduation is May 2021.

Matt has spent time as an intern at Titanium
Construction Services, a commercial and
multi-family residential general contractor in New
York, NY and at Claris Construction Inc., a
commercial general contractor in Newtown, CT.

As an Assistant Project Manager, Matt will
contribute to research and planning for the
design of the project, as well as providing
administrative assistance and support to the rest
of the team. He will additionally be responsible
for providing geotechnical data for consideration
in the design of the project.
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Project Impacts

Zoning Considerations:

The following Section outlines the Dare County zoning codes and regulations that will have an
impact on the design phase of this project.

Nature Center (Building/Facility):

Dare County zoning regulations will impact the design of the main Nature center building and
provide some constraints on the dimensions and structure of the building. The zoning
regulations specify the maximum gross building size to be 20,000 square feet. Some limitations
on the dimensions include a height limit, where the highest level shall be no greater than 35 feet
above the lowest ground grade. In addition to the previous exterior design constraints, there are
other constraints regarding the behavior of the structure or structures involved in the building.
Section (§ 151.03) states that structures must not impact or divert flooding/flood plain. In
addition to this, any portion of structure below flood level, namely the basement and observation
area, must be designed to be waterproof.

Fishing Piers:

The design of the fishing piers associated with the project will also need to consider the Dare
County zoning regulations in terms of dimensions, parking requirements, and surrounding
buildings. The fishing pier shall maintain a 100-foot minimum side yard setback within the
property, and at the point where it crosses the rear property line. In addition to this, the
maximum pier length must be limited to 100 feet, measured from the shoreline extending to
open water. In terms of parking requirements, a minimum of twenty-five parking spaces, with
one additional parking space for each two hundred square feet or gross floor space under cover
are required for the fishing pier. Since a parking lot cannot be constructed on top of wetlands
and will have to be off-site. Off-site parking is allowed as long as no required parking is located
more than 600 feet from the main entrance of the pier house. Parking lot lighting must also
consist of cut-off fixtures such that no direct light is focused on the ocean. Parking areas cannot
be located nearer than 50 feet to boundaries of RS-1 districts. The width of a road and its
right-of-way along such a boundary may be included as part of all of the 50 foot separation
zone.

Boardwalk

The only zoning regulation that will impact the design of the boardwalk is the required security
lighting. As stated by Dare County, areas solely for pedestrian circulation, such as walkways,
shall be provided with security level illumination.
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Design Duration:

The design duration time will be impacted by the zoning codes and regulations of Dare County
for some of the required administrative reviews and certifications to be obtained. Since This
project falls under SED-1 Zoning District, the site plan for all proposed development projects
shall be submitted to the office of the Building Inspector not less than five working days prior to
the date site preparation and/or construction is to begin. The building inspector and/or zoning
administrator shall visit each site prior to the authorization of any construction or land disturbing
activity. At the discretion of the building inspector and/or zoning administrator, an additional five
working day review period may be required in order for additional information to be gathered or
for independent review to occur. Upon the expiration of the seconded optional review period, the
building inspector shall either authorize the construction or deny authorization. In addition to
this, under section (§ 151.32), another certificate is required for floodproofing and flood
protection requirements of the project. Prior to the start of construction, a Floodproofing
Certificate (FEMA Form 81-65) is required to be obtained. The administrative review process as
well as obtaining the FEMA certificate will both have an impact on the duration of the design
phase of the project.

Community Impacts

The primary impact of the project on the community will be the implementation of a new
educational experience in the area. Hatteras Island is home to a beautiful array of natural
scenery and wildlife. Areas like the Pea Island National Wildlife Refuge and the Pamlico sound
are home to innumerous species of plants, fish, birds, and more. While the diversity of this
environment can be observed by visiting these unique locations, many of the residents and
tourists who visit Hatteras Island may not be aware of all of the wildlife that the area has to offer.

The development of a nature center to inform locals and visitors of the wildlife that surrounds
them would be of great benefit. Inside of the nature center, there will be exhibits where visitors
can observe live specimens of many of the plant and animal species native to the area, while
outside, the boardwalks and a pier provide means to go out and observe the environments
where these species live first hand without disrupting the wildlife with foot travel. Visitors will be
given the opportunity to appreciate the beauty of the wildlife, while learning about the complex
needs of each species as well as the threats that they, and the surrounding environment face.
The facility will also feature an exhibit centered on the Pappy Lane Shipwreck, a World War Two
gun ship converted into a petroleum barge. This unique feature of the Pamlico sound can be
used as an educational resource for teaching about the history of World War two, the history of
commercial shipping in the Outer banks, and the many fish and plant species that now call the
wreck home. While most local residents are aware of the wreck, few are aware of its history as
the identity of the ship was completely unknown until recent years. The histories associated with
the wreck are worth sharing and will be preserved as part of the facility’s mission. Activities and
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workshops for children can be offered at the facility in hopes of educating the next generation to
be more conservation minded than the last, while providing fun and enriching experiences.

While there are nature centers and aquariums at the northernmost and southernmost ends of
the Outer Banks, these facilities require over an hour of driving to access from the
Rodanthe/Waves/Salvo area. Providing such a facility in the central region of the Outer Banks
will enable a larger number of people to learn about the natural environment and history that
help make the area so special. This will not only provide an additional activity for those in the
area to do on a rainy day, but the knowledge and perspective gained may help to make people
more aware of what they can do to protect and preserve the environment.

The nature center may also provide a degree of stimulation to the local economy. While the
facility will not require extensive staffing, it is likely that this facility will produce a handful of jobs
as well, including but not limited to: Maintenance staff, retail workers in a gift shop,
caretakers/aquarists for the animals in the facility, and more. Offering classes and activities at
the nature center would also require staff. The nature center may also draw visitors to some of
the restaurants and stores in the area. Additionally, the fishing pier will provide an attraction to
anglers who would like to fish on the Pamlico Sound. The sound, which is generally considered
to be a great place to fish, has a number of private piers and public access boat launches but
does not have many areas for fishermen without access to boats to fish the deeper waters. The
proposed pier will provide such access. This may attract more fishermen to the sound side of
Rodanthe and may help increase the revenue of local bait and tackle shops, such as Hatteras
Jack’s, which is located just around the corner.

It is anticipated that the impacts of the project on the community will be largely positive. The
facility should not be in competition with any existing business or facility in the immediate area,
nor will it require the relocation of any residents. The land is undeveloped and the facility will not
adjoin any residential or commercial buildings or appurtenances, nor will it’s development
interfere with recreational activities such as swimming or kiteboarding with the exception of the
pier being a small obstacle that kite boarders must avoid. The structures should not obstruct the
view of any residents or result in any substantial increase in noise or traffic through any
residential area.

Environmental Impacts

The impacts this project will have on the environment, local wildlife, and native features of
Rodanthe, North Carolina will be both positive and negative. Foreseeable, negative
environmental impacts on the area may include an increased amount of pollution and litter
caused by increased visitation that will need to be managed. Increased traffic and the
construction personnel traveling to the area will not only create more pollution, but also
consume more electricity and fossil fuels from traveling and due to the project. The local impacts
of the projects will bring high levels of pollution and traffic in the area that will push away most
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wildlife and impact the immediate areas. The Fishing pier may increase pollution of the nearby
area, such as lost fishing lures, lines and similar equipment. These items may pose hazards for
bathers and marine life. To minimize this risk, waste receptacles must be placed along the pier,
and fishermen should be strongly encouraged to dispose of cut lines, rather than leaving them
in the water. Periodic cleanings along the pier should be conducted by nature center personnel
to remove hazards left by fishermen.

Additionally, travel between the shipwreck and the pier may impact the subaquatic vegetation in
the travel route, potentially resulting in fish populations relocating. In order to minimize this
impact, buoys will be used to mark a travel route for water craft so as to restrict the breadth of
such impacts.

The project will not have solely negative environmental impacts. The boardwalk will protect and
preserve the ground and area around the project from weather conditions and other natural
forms of erosion. It will also divert pedestrian traffic, which will prevent people from walking
through and killing vegetation. This will preserve nesting areas  animals such as birds and sea
turtles, as well as protecting the grasses that slow erosion of the sandy shoreline. For example,
the pier and concrete column will likely bring clams, oysters, etc that will bring and protect some
fish while with more people and food, rats and similar will move in near the boardwalk and
buildings. Countermeasures to negative impacts could include using artificial concrete reefs for
oysters, which filter the water to make it clearer and better for marine life, kick starts a new
habitat for small fish and other sea life.
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Base Map/Site Plan
Our team has selected 23188 Myrna Peters Rd in Rodanthe, NC as the project site. This site is
in an S-1 Special Provision parcel of land, adjacent to the south side of the Rodanthe Bridge
and along the shoreline of the Pamlico Sound. The site plan below depicts our proposed
location of structures while considering zoning requirements for the area. This map is a
preliminary site plan and may be subject to change as additional considerations are brought to
light.

The Nature Center will be 5,625 square feet, which is under the gross square footage limit of
20,000. It is a zoning requirement that all structures and paving are not to be constructed
outside 50’ from the wetlands, so they are shown to adhere to this requirement.The fishing pier
will also not extend further than 100 feet from the shoreline to meet another zoning requirement,
and it will branch off and stay inside the 100’ side yard setback shown. It is important to note
that the project will be conducted around wetlands, which will impact layout and logistics.There
is also a proposed parking lot with the minimum of 25 spaces for the pier and nature center. The
parking lot is shown to adhere to the 15’ front yard setback and 10’ side yard setback. There will
be a 20’ wide pedestrian pathway extending from the parking lot to the boardwalk and Nature
Center. Proposed utility lines are shown to branch off of the existing right of way on the main
road, and they will run underground until they reach the boardwalk. The utility lines will be
affixed to the bottom of the boardwalk to extend to the building giving the nature center access
to utilities. The lights necessary on the boardwalk will use solar power, so utilities will not have
to run along the boardwalk and pier. Finally, adjacent roads and parking lots are shown to
provide access to the site.
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Design Concepts

Nature Center
The nature center is to be placed on the platform connecting the pier on the left side to the
boardwalk on the right side. A potential layout for the building will have about 75% dedicated to
the informative exhibits and 25% dedicated to a retail center. The retail section would sell gift
merchandise related to the shipwreck and nature exhibits. Since a fishing pier is included in this
concept, the retail center may also sell daily or annual fishing passes to fund the continuous
maintenance of the facility. The concept of the project is largely inspired by the Meigs Point
Nature Center, at Hammonasset State Park in Madison, CT and the Jennette's Pier Aquarium in
Nags Head, NC.
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https://www.meigspointnaturecenter.org/virtual-tour/

https://www.obxtoday.com/top-stories/aquariums-jennettes-pier-festival-park-other-state-cultural-sites-closing-due-to-covid-19/

Design Option: Basement room with glass view (Acrylic)
The basement of the nature center could feature an aquatic observation area where visitors can
view the underwater environment. The walls surrounding this area would be constructed using
glass or acrylic. The picture below provides a visual representation of the general concept,
although rather than a tunnel, the viewing area would be a wall.
Note: Upon review of the bathymetry of the project location, it was determined that the depth of the water would not be substantial
enough for a full underwater wall. With depths averaging at around 3 ft and rarely exceeding 4 ft, the view would be limited by this
lack of depth. Moreover, with populations sub-aquatic vegetation (SAV) that frequently exceed 3 ft in height, it is plausible that much
of this view could be obscured by dense growth. It is therefore likely that this design feature may contribute substantially more cost
for a relative low return in value. It will however, be maintained as a design alternative should the project investors deem it desirable.

://mirrorplastic.en.alibaba.com/product/60453807515-209667698/China_Professional_Underwater_Acrylic_Glass_Tunnel_Aquarium.html

https://mirrorplastic.en.alibaba.com/product/60453807515-209667698/China_Professional_Underwater_Acrylic_Glass_Tunnel_Aquarium.html
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Fishing Pier
The image below shows a general concept for a fishing pier, this example is located in Venice,
Florida. This concept is solely visual, as the materials displayed in the graphic are not
necessarily representative of what will be selected for this project. In the case of this project, the
pier would be connected to the south side of the nature center and extend outward into the
sound.  The pier will likely be constructed of either marine grade wood, precast concrete or a
combination of the two. Marine grade wood is sturdy and can withstand the elements, but has a
shorter lifespan before replacement. Precast would be most costly, but would have a longer
service life and require less maintenance.

https://www.venicegov.com/visiting/fishing-pier

Boardwalk
The boardwalk will extend primarily to the North of the nature center, and will be used for
sightseeing and a potential boarding area for visitors to travel via boat to the shipwreck platform.
The side-view of the boardwalk listed below is an example of the kind of material that may be
used for the boardwalk. This includes a precast superstructure and a marine grade lumber pile
substructure.  Additionally, the walkway picture on the right displays what kind of railings might
be installed on the boardwalk. These would be made from marine grade lumber as well.
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https://www.permatrak.com/resources/typical-construction-process

Shipwreck Observation Platform
At the site of the shipwreck, a platform/dock will be constructed for visitors to get an up close
look at the wreck, without needing to get in the water. This dock will likely be accessible by
water craft. The type of craft is yet to be determined, but will be either self guided, human
powered craft, such as kayaks and paddle boats, a guided tour using similar craft, or a guided
tour on a motor boat. This platform will span much of the length of the wreck and feature
underwater viewing apparatuses for observation of the wreck.

https://images.app.goo.gl/A84gotpPJYBYYM6C7

https://images.app.goo.gl/A84gotpPJYBYYM6C7
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Underwater Viewing Apparatuses
Along the boardwalk and observation platform, devices for viewing the aquatic scenery will be
installed, though these devices have yet to be selected. One option would be the use of a
periscope-like device. This would not require the use of electricity and could provide views in the
water immediately in front of the docks. Another option would be the use of underwater cameras
and displays. This would require electricity, but would allow for more than one person to view
below the surface at one time. This would also allow for viewing of areas that are difficult to
reach with a linear periscope, such as within the shipwreck itself. These could also use low
power lights to provide enhanced view of some areas.

https://images.app.goo.gl/EZwEcm8rdnPnKEAM9



24

Building/Structure Revit Model
The model below depicts the basic architectural and design elements of the proposed Rodanthe
Nature Center with boardwalk and fishing pier. There is a parking lot as well. Currently, only the
Nature Center is shown and has not been fully designed. The roof will be similar to the structural
concept shown above the nature center, and the siding will be cedar shake as well. The wall
facing the Pamlico Sound will be a curtain wall system that will exhibit an expansive view of the
sound and allow a great deal of natural light in. The underwater viewing area will extend along
the west side of the building and will be 15 feet wide. The platform will have foundation walls
that extend up to the building and maintain a waterproof envelope. The foundation slab will sit
on driven concrete piles. The slab for the finished floor of the nature center will be thickened to
match the basement platform slab, but will decrease in thickness above the basement. The
boardwalk will extend out from the rear property line and wrap around the North, South, and
East sides of the Nature center. The boardwalk will branch off in the north and south direction
and lead to the fishing pier on the south side of the building.

The boardwalk subcontractor being employed has drawings available for plan and section views
for design. These are attached at the end to depict the design without a model, because they
did not have Revit files available. A section of the fishing pier is attached at the end, and is
similar to the boardwalk design with different material for the components. The boardwalk will
have timber piles with precast concrete beams and treads; it will also have wood railings. The
fishing pier will have precast concrete piles with a bent cap and concrete beams. The
superstructure decking and railing will be composed of marine lumber.
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Cost-Benefit Analysis
In order to justify the project, it is imperative that the costs associated with the proposed facility
are compared against the expected benefits. This analysis will not only account for the explicit,
monetary costs of construction, but also the implicit costs caused by construction that may not
be easily quantifiable. The same principle will be applied for benefits.

The project will be conducted at 23188 Myrna Peters Road. This plot of land, which is mostly
undeveloped, is valued at approximately $320,000 dollars [1]. The structures that will be built on
the land and near the shore of the sound will include the nature center itself, the boardwalk
system, the fishing pier and a platform for observing the shipwreck. A detailed estimate of the
project costs was conducted, and the estimated costs associated with each of these features
are summarized in the table below.

Cost Summary Table
Item Cost (Approximate)
Site $320,000
Nature Center Building $4,065,796
Boardwalk $433,097
Pier $91,327
Shipwreck Platform $300,000
Additional Costs $50,000
Total $7,362,744

Aside from the explicit costs of constructing the facility, there are additional costs of conducting
the project. The location of the building, pier and boardwalk will result in disruption of portions of
the marine environment. During construction, actions like driving piles and moving material
through the water will disrupt the water and likely damage and kill vegetation in the project area.
After the facility is complete, the structures will cause additional shading of the vegetation which
will also result in loss of plant life. The loss of this vegetation will reduce the population of fish in
the project footprint, as SAV provides valuable shelter and nesting areas for many fish
populations.  This will make the project area less desirable for fishing than areas with
undisrupted SAV populations. However, while fish may not permanently live under piers and
boardwalks, they do use these structures for temporary shelter throughout the day. While fishing
may not be as good as it would be in an undisturbed area, the area serviced by the pier would
be otherwise inaccessible to anglers who do not have access to boats. Additionally, while the
construction of the boardwalk in the wetland area will have a similar impact on plants in the
direct project footprint, the boardwalk will provide a means for nature lovers to enjoy observing
the wetland environment without disturbing the wildlife by creating a footpath and wandering
through the fragile ecosystem. It seems that these benefits of creating these structures should
outweigh the cost of reducing the presence of vegetation below the structures.

The benefits of this project are the driving factors behind it’s proposal. As discussed in the
community impact section (see above), the facility will provide an enriching education
experience for visitors. This benefit is hard to assign a monetary value to, but is certainly of
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substantial value. At the very least, educating people, especially younger generations, on what
they can do to appreciate and preserve the environment may offset the indirect cost of the
environmental impact of the project. Additionally, the bolstering of the local economy will bring
value to the project. The retail center(gift shop) will be a source of revenue for the facility, as will
the admission cost for the fishing pier. The nature center itself could also charge an admission
fee if appropriate. These revenues will be difficult to approximate until the scope of the project is
better developed and an estimate of the quantity of visitors is studied. However, the monetary
benefits of the project have potential to be substantial.

Additionally, The NCDOT partnered with East Carolina University to fund research of the wreck
and there has been discussion of having the wreck added to the National Register of Historic
Places. If such classification were made the project team would submit applications for
government funding for preservation of the site and development of the education center, which
would offset some project costs. While the NCDOT would likely not be involved with the funding
of such efforts, the primary investigation that they funded will be used as a precedent for state
entities providing resources to finance preservation and research of this landmark.

On the whole, it seems that the explicit cost of funding this project, along with its implicit cost on
the environment, can be justified when compared with its potential to generate revenue and the
invaluable experiences and environmental perspective that this facility will provide to its visitors.



34

Geotechnical Considerations
Due to the proximity of the proposed facility to the Rodanthe bridge, the geotechnical conditions
will be approximated using the geotechnical data from the bridge’s south end (Bents 1-30).
Using the boring reports and foundation recommendations for the bridge (FR-002 Foundation
Recommendations South Curve), a recommendation will be developed for the proposed nature
center. This information will be an approximation, and may not truly reflect the ground conditions
on the project site. However, based on the 2.4 mile span of the bridge and the relatively
consistent soil composition and distribution illustrated in the boring reports, it seems that this
approximation should be adequate for the project proposal.

A subsurface exploration of the bridge site was conducted by taking 47 borings along the
proposed span. Both standard penetration and cone penetration tests were used for this, some
of which reached depths of nearly 200 ft. A number of strata were classified and analyzed in the
reports. It was determined that the subsurface soils along the bridge span are composed
predominantly of silty sands and sandy silts ranging from very loose to very dense. Some soil
layers also included decomposed organic matter and shell fragments. Naturally, due to the
location of the project, all of these soils are below the water table and are saturated.

In order to support the loads of the building, the foundation of the structure will need to use
more strength than will be available in the loose, sandy soils at the ground surface. Due to the
saturation of the soils and the fact that upper strata are very loose, and highly susceptible to
erosion, conventional, shallow foundations will not be suitable for the structure. The foundation
will also need to be sufficiently embedded in order to resist the flow of water within the sound
and lateral loading imposed by storms. In order to attain the necessary strength for this, deep
foundations such as piles or piers will be necessary for the foundation[5]. The following pages
outline the beginning of the iterative process of determining the pile depth necessary to support
an approximate building load.



To assess pile loading, the building will be approximated as a rectangle with equal pile
spacing and even weight per square foot. The size of the building will be approximated
as a rectangular prism with 5625 sf of area and a height of 30 ft. In the interest of a
conservative estimate, it will be approximated that the building is composed entirely of
reinforced concrete (156 pcf) and that 20% of the overall building volume is occupied
by either concrete or another building material (steel, wood, glass, etc.). This estimate
will also be contingent on the assumption that the weight of the building is evenly
distributed across the foundation slab and that each pile will bear an equal portion of
the overall structure's weight. In practice, this would not be an accurate representation,
but without a complete building design and full structural analysis, this model will be
utilized to provide a concept of the load each pile will need to bear.

Weight per square foot = [0.2 * 156 pcf * (5625 sf * 30')] / 5625 sf = 936 psf

The building model uses 55 piles in a non-rectangular grid arrangement over the 5,625
sf area. However, for the sake of simple calculation this will be modeled as 56 piles
spaced over a 70 ft by 80 foot grid at 10 feet OC. (see figure below)

In this model, each pile has a tributary area of 100 sf. The total point load acting on the
center of the top of each of these piles is therefore 93.6 kips. This number neglects
factors such as buoyant force and parts of the structure bearing on the bed of the
sound. 24" cylindrical piles are most prevalent in the design, and therefore the model
will consist solely of circular piles with a cross sectional area of 3.14 sf and a
circumference of 6.28 ft. These dimensions will be used when determining areas
under stress in geotechnical calculations.

Simplified Foundation configuration

70
' -

 0
"

80' - 0"

10'-0"

10
'-0

"
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Using FR-002 Foundation Recommendations South Curve, from the bridge project,
information describing the soil properties of the area is available. For this recommendation,
an approximation will be based off of a single boring from the south curve of the bridge, just
under 1000 ft from the proposed site. Upon review of the boring data, it appeared that the soil
properties are consistent enough that analysis of a single boring would provide adequate
accuracy for a conceptual recommendation. 

 On pages 71 and 72 of the Foundation Recommendation document, values for soil bearing,
friction and ultimate capacity are provided at 2 foot intervals to a depth of 135 feet. These
values are represented in kips. Bearing capacity is a product of soil stress and the cross
sectional area of the the bridge piles, which in this case was a 54" cylinder. Friction capacity
is the force of friction acting on the surface of the pile oriented parallel to the force of the
structural load, which is a product of lateral soil pressure, the soil's coefficient of friction and
the surface area of the pile, which can be represented as the product of the pile's
circumference and length. In order to determine the needed depth for the foundation piles for
the nature center, the relationships between cross section and surface areas of the different
piles will be used to determine the soil's capacity in the case of the more slender pile.
Because soil properties are consistent regardless of pile size, the relationship between the
capacities found in the document and the capacity of the Nature Center's piles will be solely
dependent on these relationships.

Bearing Capacity = Bearing stress * Cross sectional area
change factor = 3.14 sf / 15.90 sf = 0.197

Friction capacity = Lateral soil pressure * Coefficient of friction * friction surface area
Change factor = 6.24 SF/LF / 14.13 SF/LF = 0.454

Needed Ultimate Capacity = 93.6 kips * 3.0 (Factor of Safety) = 280.8 kips

Applying these change factors to the bearing and friction capacities calculated in the table
below, a 24" pile would need to be driven to a depth of 88 ft to achieve the required ultimate
capacity.

While 55 piles of 24" diameter could support the weight of the building, a 54" pile would only
need to be driven to 48 ft. This difference in depth may account for a sizable difference in
cost as 55 piles would need to be driven. The cost difference caused by the extra labor and
equipment required to drive to such a depth might exceed the lower material cost of using
more slender piles. Additionally, the use of slender piles to such significant depth might result
in a significantly higher risk of broken piles, which would result in further additional costs. It
would be worth considering the use of larger piles to drive these costs down. For example, if
54" piles were driven to a depth of 88 ft, the entire building's factored weight of 15,795 kips
could be supported by as few as 11 piles, which would require less material, and likely less
labor and equipment than the 24" pile alternative. It is recommended that pile diameter of
greater than 24" should be used in order to either reduce the number of piles needed or the
depth to which they will need to be drilled. More comprehensive cost and labor data analysis
could be used to determine an optimal pile configuration.
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0.454 * 156.6 k + 0.197 * 1316.0 k = 330.34 k > 280.8 k24" pile

54" pile
287.1 k > 280.8 k
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Safety Plan

1.0 General Information
1.1 Purpose of a Site-Specific Safety Plan

A Site-Specific Safety Plan is a requirement of the OSHA Standard for Construction 29
CFR 1926. This plan is designed to identify, evaluate, and control safety hazards for the
purpose of protecting employees, as well as the public in the area surrounding the
jobsite.

The Site-Specific Plan is intended to provide guidance and information when dealing
with hazards faced on the job site. This document provides a minimum framework; it is
not meant to supersede or replace regulatory requirements. Nor is it all inclusive of
current regulatory requirements, instead it is to be supportive and complementary to
such requirements.

1.2 Company Safety Policy

At AitcH Construction, we understand and value the life of every single employee, both
in our company and those we collaborate with on projects. We are committed to
providing a safe and healthy workplace for our employees. We aim to provide continuous
improvements on the methods taken to ensure we reach these goals of safety and
health standards. AitcH Construction currently utilizes 2 safety programs, to aid these
goals: a required Safety Orientation (SO) and a Site-Specific Safety Training (SSST).

AitcH Construction understands the importance of investing in technology and personnel
to ensure the safety and health of their employees. With that in mind, AitcH construction
is one of the first construction companies to integrate Virtual Reality (VR) technology into
its SSST program. These SSST programs will be a requirement for all employees and
subcontractors involved on the project.

Effective safety requires cooperation, so it is important that communication is open at all
times. We rely heavily on our employees to notify their supervisors of any hazards or
safety problems, requests for additional training, and any required action to either
eliminate any hazards and safety problems or generally achieve a safer workplace.
Supervisors and Managers are required to address all concerns and provide any
solutions or actions to be taken to ensure safety in the workplace.

Failure to comply with the safety program and policy is grounds for disciplinary action up
to and including termination.
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2.0 Purpose and Scope
2.1 Project Information

Project Name: Rodanthe Nature Center
Location: 23188 Myrna Peters Rd, Kinnakeet, NC 27959
City: Rodanthe
State: North Carolina
Zip Code: 27968

2.2 Team Contact Information

Vinnie Borelli 540-123-4567

Emily Causey 443-847-0624

Ahmed Elshazly 804-123-4567

Tristan Farinhas 813-123-4567

Zach McCall 740-123-4567

Rico Redeemer 540-123-4567

Matt Tassiello 745-123-4567

2.3 Scope of Work
AitcH Construction is currently the General Contractor on the Rodanthe
Nature Center project. AitcH Construction is responsible for providing
leadership and partnership alongside the owner and A/E firm on the
Rodanthe Nature Center project. The General Contractor will also be
responsible for all CPM schedule activities. AitcH Construction will be
required to:

● Construct the facility/building that will serve as the Nature Center
Building.

● Hire Subcontractors for different trades.
● Contact Material vendors and place orders.
● Construct an underwater basement observation area.
● Install glass acrylic foundation wall.
● Install proper waterproofing for the basement observation area.
● Construct a boardwalk spanning along the coast in the north and

south directions of the Nature Center.
● Install Piers for fishing pier.
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● Construct a fishing pier adjacent to the left of the nature center
branching off of the boardwalk.

● Install viewing platform by shipwreck.
● Maintain at the site an adequate and competent full-time staff

approved by the Owner.
● Work jointly with the A/E to establish procedures that provide for the

efficient and timely processing of Submittals, Requests for
Information (RFIs) and Change Proposals.

● Maintain status logs for all Submittals, RFIs and Change Proposals,
which shall be made available for review at all times by the Owner
and A/E.

● Develop, implement, and maintain programs to ensure project
Safety and Quality. Conduct all meetings relating to the project
throughout the duration of the project.

● Prepare and submit Daily Reports and Safety Log Checks everyday
throughout the duration of the project.

2.4 Site Description

This facility will be located near the North side of the Rodanthe Bridge along the
coast of the Pamlico Sound. There is an existing pedestrian pathway from the
ferry, public skate park, and town to the proposed site of the facility, which will
provide easy access to the center from our proposed parking lot as well. In the
basement of the nature center, we plan to
construct an underwater observation area,
which will provide a viewing space into the
aquatic environment of the Pamlico Sound.
The nature center will then open up to a
boardwalk, which will span along the coast in
the north and south directions. We plan to
construct a fishing pier adjacent to the left of
the nature center branching off of the
boardwalk. There will also be a viewing
platform by the Pappy Lane Shipwreck.

3.0 Responsibilities & Accountability

All personnel associated with the project are required to be up-front, truthful, and uphold
the companies’ integrity. Everyone associated with the project must understand his or
her responsibilities concerning health and safety on the project.
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3.1 Responsibilities of Project Managers
● Conducting required safety orientation prior to starting work.
● Conduct SSST programs for workers.
● Provide personal protective equipment.
● Conduct Safety log check at least once a month.
● Conduct a minimum of two daily reports monthly.
● Participate in investigations of accidents.
● Implement safety policy and enforcing disciplinary programs.
● Hold bi-weekly safety meetings on site with Superintendent and safety

manager.
● Construct CPM Schedule for project.
● Attend ALL inspections occurring on the project.
● Hold Bi-weekly progress meetings with the Owner.

3.2 Responsibilities of Project Engineers
● Aid PM in conducting required safety orientation prior to starting work.
● Aid PM in conducting SSST programs for workers.
● Provide personal protective equipment.
● Conduct Safety log check at least once a week.
● Conduct a minimum of two daily reports weekly.
● Participate in investigations of accidents.
● Implement safety policy and enforcing disciplinary programs.
● Attend bi-weekly safety meetings on site with Project Manager,

Superintendent, and safety manager.
● Attend Bi-weekly progress meetings with Owner and Project Manager.
● Attend ALL inspections occurring on the project.

3.3 Responsibilities of Safety Managers
● Create an SSST program for workers.
● Supervise SSST program.
● Revise Safety programs and investigate methods of applying lean

construction methods to increase safety on construction sites.
● Conduct Safety Log check once a month.
● Conduct JHAs and AHAs on a jobsite.
● Evaluate the different safety protection systems and decide which would

be the safest and most efficient system to use.
● Overlook data and results from Safety log check app – H-Standard.
● Implement safety policy and enforcing disciplinary programs.
● Attend bi-weekly safety meetings on site with Project Manager,

Superintendent, and Safety Manager.
3.4 Responsibilities of Superintendent

● Conduct daily safety meetings prior to the start of the workday to
communicate all safety concerns, potential hazards, modifications done to
the site, as well as the activities to be conducted that day.



43

● Ensure that subcontractors conduct daily safety meetings.
● Review and implement project plans
● Provide on-site decision making to perform all operational tasks according

to specifications
● Conduct Safety log check at least once a week.
● Provide administrative support and supervision of contractor and

subcontractor personnel, equipment, and materials
● Conduct incident and accident investigations and prepare the required

reports.
● Enforce companies SSSP and OSHA standards.
● Attend bi-weekly safety meetings on site with Project Manager and Safety

Manager.
● Attend ALL inspections occurring on the project.

4.0 Training
In order to ensure and promote a healthy and safe work environment, AitcH Construction
requires all AitcH Construction employees as well as employees of subcontractors on
AitcH Construction sites. Additional training for certain work may also be required. Any
applicable OSHA requirements superseded the references listed below.

4.1 Project/Site Training Requirements
● Pre-Construction meetings will be held with all necessary parties to go

over specific training, permits, documents, and safety initiatives required
as well as project specific information to coordinate work and crews.

● All new employees must complete the required company Safety
Orientation (SO).

● All employees must have completed any required OSHA training prior to
starting work.

● Superintendent must have completed the OSHA 30-hour Outreach
Training.

4.2 Site Specific Safety Training (SSST)
AitcH Construction holds Site Specific Training programs that must be completed
by all employees working on the site associated with this training. AitcH
Construction’s SSST program is derived from the OSHA10 Training with only
focusing on aspects of the training that apply to the job-site. The SSST program
will also integrate Virtual Reality technology into the training. Scenarios from the
will be designed and employees will be able to apply the knowledge they gained
in the training.

4.3 Qualifications of Operators
● Equipment operators must have the proper and up to date certificates to

operate machinery

● Equipment operators must have at least 150 hours of previous
on-site experience.

4.4 Qualifications of Skilled Laborers
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● Skilled laborers must have the proper and up to date certificates to
conduct required tasks.

● Skilled laborers must have at least 150 hours of previous on-site
experience.

4.5 Training Verification and Documentation
● Training records sufficient to verify the completion of applicable training

required by OSHA Standards, AitcH Construction, and/or site contractual
requirements will be maintained by AitcH Construction at their branch
office in Rodanthe, North Carolina.

5.0 Operating Procedure and Site-Specific Rules
5.1 Attire & PPE

● AitcH Construction will provide Personal Protective Equipment (PPE) to
all AitcH Construction employees. Subcontractors are required to provide
PPE for their employees and crews. Hard hats, safety glasses, reflective
vest, and safety work boots are required to be worn at all times when on
site. Exceptions to PPE requirements may be made by AitcH Construction
only. Proper PPE maintenance and storage will be taught at the health
and safety orientation.

● Tasks that require task-specific PPE (full-body suits, specific use gloves,
hearing PPE … etc.) must not be completed without the required PPE.

● Hard hats must display a person's name and orientation sticker for proof
of eligibility of work.

5.2 Job Hazard Analysis (JHA)
● During the pre-construction phase, the Safety Manager will conduct a

thorough JHA on the jobsite as well as use the project documents and
plans to identify any hazards or potential hazards that are on the jobsite
or could possibly occur at different phases and conditions of the project.

● During the construction process PM/PE and Superintendents will conduct
JHA’s that will align with the milestones of the CPM schedule and must
identify any possible hazards, record, and communicate them effectively
to the project team.

● Superintendent is responsible for identifying any new hazards during the
project, they must report any possible hazard to the PM/PE then action
must be taken.

5.3 Activity Hazard Analysis (AHA)
Activity Hazard analyses will be conducted prior to the start of specific activities
and tasks being completed on the job site. AHAs are conducted through,
H-standard, which is a safety application, designed by AitcH Construction to
conduct Safety Log Checks, Daily Reports, JHA’s and AHA’s. AHA documents
are designed with the following sections:
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▪ Task Selection Section - A list of the different tasks requiring
AHA’s for this project, and upon choosing a task, a specific
Steps and Procedures form.

▪ Steps and Procedures form – Designed with specific step by
step procedures for completing the task and all required items,
parts, material, equipment, and/or PPE that must be analyzed
prior to the start of the work.

▪ Risk Assessment Matrix – which is generated after the
completion of the analysis form which generates a matrix with
the different risks, percentage of severity, and actions that
need to be taken to mitigate risks.

▪ Archive tab – This tab saves and records all AHA’s conducted
to be easily viewed by the project team when needed.

The following activities are listed under the task selection list for this project and includes
the following activities that will require AHAs:

● Concrete Pouring and finishes
● Pile Installation
● Excavation (Site & Utilities)
● Grading and Paving Activities
● Rebar Installation
● Formwork
● Cofferdam Installation
● Rail System Installation

5.4 Drugs, Alcohol, Firearms and Prescription Medication
● No illegal drugs, alcohol, or firearms may be allowed on site under any

conditions
● Prescription Medication is allowed but must be kept in the medical cabinet

in the onsite job trailer.
● Employees must not report for work if under the influence of alcohol or

drugs. If found under the influence, the employee will be removed and
infraction will be recorded on their record.

5.5 Smoking
● Smoking is not allowed on the job-site, during work and non-work hours.
● Smoking is allowed off the job-site, ONLY during approved breaks from

the supervisor.
● No smoking within 25 feet of the job-site.

5.6 Housekeeping
● “Housekeeping” refers to the cleanliness of the project site
● All employees are expected to clean after themselves each and every day
● Several conveniently placed trash cans will be available for disposal of

everyday trash
● Trash, debris, remnant part, and other items shall not be allowed to

stockpile or to remain in walkway
● All tools and equipment shall be appropriately stored when not in use
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5.7 Use of Cell Phone or Other Personal Electronics
● No personal cell phone use is allowed while working, during breaks

personal cell phone usage is permitted.
● AitcH Construction employees are expected to keep company phones on

them at all times.
● No use of personal electronics is allowed while working, during breaks

personal cell phone usage is permitted.
5.8 Industrial Hygiene

6.0 Hazard Analysis
6.1 Fall Protection

● Ladder Safety
▪ If you feel tired or dizzy, or are prone to losing your balance,

stay off the ladder.
▪ Climb ladder slowly and deliberately.
▪ Wear clean slip-resistant shoes. Shoes with leather soles are

not appropriate for ladder use since they are not considered
sufficiently slip resistant.

▪ Ladders with loose or missing parts must be rejected. Rickety
ladders that sway or lean to the side must be rejected.

▪ Only one person at a time is permitted on a ladder unless the
ladder is specifically designed for more than one climber.

▪ Ladders must not be placed in front of closed doors that can
open toward the ladder. The door must be blocked open,
locked, or guarded.

▪ When climbing a ladder, it is safest to utilize Three
Points-of-Contact.

▪ Do not stand on the top two steps of the ladders.
● Lift Safety

▪ Check to see that a guardrail system is in place before working
on the lift.

▪ Ensure that access gates or openings are closed.
▪ Do not remove guardrails during operation.
▪ Only stand on the work platform; never stand on the

guardrails.
▪ Always wear a harness and ensure you are properly

connected.
▪ Keep work within easy reach to avoid leaning away from the

lift.
▪ Select work locations with firm, level surfaces away from

hazards that can cause instability.
▪ Never allow the weight on the work platform to exceed the

manufacturer’s load rating.



47

▪ Do not use planks, ladders, or other devices to increase
working height.

● Preventative Measures
▪ Covers for roof and floor openings must be capable of

supporting, without failure, twice the weight of the employees,
equipment, and/or materials.

▪ All holes and openings must be clearly visible and labeled.
▪ Make sure the work area is clear before conducting work.
▪ Store materials and equipment in the pre-designated areas.
▪ Clean work area at the end of every workday.

6.2 “Struck by” Protection.
● Preventative Measures

▪ Must secure overhead loose items.
▪ Workers who are working aloft must not work at the same time

as those who work below steel erection.
▪ Workers are bar from working below steel unless overhead

protection is provided, or they are engaged in the initial
connection of steel.

● Preventative measures to avoid “Struck By” hazards occurring with
vehicles and equipment is outlined in section 7.0.

7.0 Vehicles and Equipment
7.1 Equipment Safety Requirements

● All heavy equipment used on the project will be inspected prior to use and
comply with applicable OSHA and ANSI standards

● Equipment with windshields will be free of cracks or other visible damage.
● All equipment will be equipped with rollover protective structures.
● Seat Belts will be worn at all times.
● Only qualified and properly designated people shall operate construction

equipment.
● Inspections for critical items in use shall be maintained monthly while

other equipment may vary depending on use and site conditions.
7.2 Jobsite Unexpected Intersection

● Operators must keep a clear view of the path of travel and observe for
other traffic, personnel, and safe clearance.

● Always yield to pedestrians
● Operators shall slow down and sound audible warning devices at any

locations where vision is obstructed.
● If necessary, a worker may assist the operator by temporarily stopping

traffic when it is safe and clear for both parties.
7.3 Parking & Speed Limit
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● Under all travel conditions, operate equipment at a speed that allows it to
be brought to a stop in a safe manner – speed limit is always a good
reference point, avoid speeding.

● Reckless driving is prohibited while driving construction equipment.
● When a parking operator must have a clear view and safe clearance

when such is not possible, a sound audible warning device must be used.
A worker may also assist with guiding the operator but must keep a safe
distance from equipment.

7.4 Right of Way
● Operators must stay on predetermined routes unless stated otherwise.
● Workers are expected to keep a safe distance from equipment and avoid

equipment paths.
● Driving laws, rules, and patterns designated by the DMV apply to all

operators operating equipment on construction site unless stated
otherwise.

● Spotter may be used when necessary.

8.0 Vehicle and Equipment Operation
8.1 Fueling Equipment

● Only qualified and properly designated people shall refuel any equipment.
● Only used approved portable fuel containers for transporting and

transferring fuel
● Allow the engine of the vehicle cool down to prevent the possibility of fire.
● Dissipate any static electricity to prevent sparks that can cause fire.
● Proper safety gear is to be worn.

8.2 Material Handling Equipment
● Follow proper guidelines for points of connection when handling/moving

materials with equipment.
● Avoid overloading equipment and exceeding maximum weight on

equipment.
8.3 Spotters

● Must be highly visible on the job site – reflective vest, etc.
● All operators and spotters must be provided with specific training and

agree on a standard set of hand signals.
● Must keep a safe distance from equipment, never walk into the path of a

vehicle, moving equipment, or a swing load.
● The operator must be able to see the operator if they cannot stop the

vehicle.
8.4 Communication & Signaling

● Signaling and communication methods for spotters and operators will be
covered under the SSST program.
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9.0 Safety Communication
9.1 Safety Meetings

● Site safety meetings will be held bi-weekly on job sites for all on-site
employees. These meetings will be conducted by the superintendent.

● Project safety meetings will be held bi-weekly and will include the
Superintendent, Project Manager(s), Project Engineer(s), and Safety
Manager.

● Meeting minutes for site safety meetings must be recorded by the
superintendent.

● Meeting minutes for project safety meetings must be recorded by the
Project Manager.

● Site safety meetings and project safety meetings must be held on an
alternating week schedule.

9.2 Daily Tailgate Safety Meetings
● Daily tailgate safety meetings will be conducted by the Superintendent

with on-site personnel in attendance. Topics discussed during these
tailgate safety meetings will be tailored to address the day’s activities, and
any site changes that have occurred, potential safety hazards, and
precautions for specific areas of the job-site or during specific activities.

● Daily tailgate safety meetings will be conducted by each Subcontractor
with on-site personnel in attendance. Topics discussed during these
tailgate safety meetings will be tailored to address the day’s activities, and
any site changes that have occurred, potential safety hazards, and
precautions for specific areas of the job-site or during specific activities.

● Safety Tailgate meetings will also include a safety coin program, which is
conducted monthly and is awarded to employees that have been in critical
safety situations or identified safety hazards and were able to take the
proper action. Safety coins are an incentive to promote high standards of
health and safety and give recognition/show the company’s appreciation
for these employee’s actions.

9.3 Daily Reports & Safety Log
● Two Daily reports are to be conducted, one every morning prior to the

start of work. This will include present employees, any pre-identified
hazards, weather conditions, and tasks to be completed for the day. The
second daily report will be conducted at the end of the day and will give a
summary of the work completed, and any notes.

● Daily reports are to be completed by the project superintendent.
● Safety Log checks must be completed and recorded daily.

9.4 H-Standard
● H-Standard is a safety application designed by AitcH Construction.

H-standards contains all required forms, checklists, and procedures
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required for all JHAs, AHAs, Safety Log Checks, Lockout/Tag out
inspection forms, Daily Reports and Safety Meeting minutes.

● H-standard also records and archives all safety documentations for
viewing and reference as well.

● All employees will have an account which they can log in through to
complete any of these procedures.

● 2 company iPad will be present in the job-site trailer for H-standard
access.

10.0 Safety Documentation
10.1 Safety Documentation

● All safety documents are available on the AitcH Construction server, and
by request.

● Safety documents are also accessible through H-standard.
● Superintendent must have copies of incident reports on-site.
● All incidents report must be submitted to PM/PE and then to proper server

file.

11.0 Inspections and Audits
11.1 Inspections and Audits

● Scheduling of Audits and inspections is the responsibility of the PM,
among communication with the superintendent.

● All inspections and audits must have PMs, PEs, the Safety Manager, and
the superintendent present.

● An inspection will be conducted with Milestone JHA’s that will be
conducted throughout the construction process in alliance with the CPM
schedule.

11.2 Lockout/Tagout for Construction Equipment
● A Lockout/Tagout program will be in effect and forms for these inspections

will be available through H-standard.
● Lockout/Tagout must be completed by the Superintendent.
● Lockout/Tagout programs will be conducted, and all heavy equipment

used on the project will be inspected prior to use.
● Lockout/Tagout program must comply with applicable OSHA and ANSI

standards.
● Equipment with windshields will be free of cracks or other visible damage.
● All equipment will be equipped with rollover protective structures.
● Inspections for critical items in use shall be maintained monthly while

other equipment may vary depending on use and site conditions.
● Monthly Maintenance is required for critical items while all other

equipment may vary depending on use and site condition.



51

12.0 Emergency Action Plan
12.1 Reporting

● Emergency Action Plan is communicated to all workers during orientation.
● For a serious emergency call 9-1-1.
● Let the superintendent know immediately and if it is out of their ability to

take action, contact the PM or PE immediately.
● After the emergency, an incident report must be completed by the

Superintendent for documentation purposes.
12.2 Evacuation

● Evacuation routes and procedures will be covered in pre-construction
meetings as well as ALL safety meetings conducted throughout the
project.

● Exit signs will be posted along the evacuation route.
● Signal alarm shall initiate evacuation.
● Personnel shall de-energize tools and equipment and assist fellow

workers.
● Observe the area for safe passage.
● Report hazards to Supervisors and call 9-1-1 in a serious emergency.

12.3 Emergency Drills
● During the required safety orientation, the emergency drills procedures

will be reviewed.
● Before any construction starts a practice, an emergency drill will take

place and all employees must be present.
● Throughout the duration of the project random practice emergency will

take place

13.0 Hazard Assessment Controls/Actions
13.1 Mitigation Process

● Before the job start the PM/PE and Superintendent must identify possible
hazards the job poses

● PMs and PE’s will apply lean methodologies such as A3 problem analysis
program to figure out possible solutions for problems as well as a
revision, feedback, and improvement procedure within the A3 program.
Specific training for A3 Problem Analysis and other Lean methods will be
provided.

● Based on identified hazards Safety Plan will be edited as needed to
mitigate possible safety accidents

● During construction if new hazards are identified Safety Plan will have to
be edited as needed



52

14.0 Incident Reporting
14.1 Reporting

● Every incident and near miss must be reported immediately to AitcH
Construction using the appropriate Incident Reporting Forms, which will
be available on H-standard.

● Incident Reports must be filled out to whom the incident happened, any
witnesses, and Superintendent if they were present for the event.

● AitcH Construction will investigate every report to find a root cause.
● Post-incident review meeting will be held with all involved parties.
● Incidents and injuries must be reported to OSHA within 24 hrs.

14.2 Investigation
● Identify the area which the accident occurred and on what project and

when it happened.
● Identify activity of the injured at the time of the accident. Specify activity

being performed, tools and materials being used.
● If an accident with no bodily injuries occurs, give a complete description

as to what happened, where it happened, why, and what corrective action
can be taken.

14.3 Medical Facility Information
● Medical Facility access information will be provided and posted in the job

trailer for employees.
14.4 First Aid/ Medical Treatment

● First Aid kits will be in the job trailer.
● All Superintendents will have basic first aid training.
● All serious injuries will have to be treated at the hospital, otherwise it is up

to the deaccession of the injury. Only minor cuts and scrapes is the
Superintendent qualified to treat all other injuries needs medical attention.

15.0 Environmental
15.1 Environmental Competence and Awareness

● Comply with local, state, federal, and client laws and environmental
regulations.

● Follow all environmental regulations regarding dealing with sea creatures,
wetlands, and underwater habitats.

● Set up required pollution and E/S systems to minimize air and water
pollution.

● Properly manage waste throughout the job-site and when exported from
jobsite, following the Waste Management plan set for the project.

● Prior to construction a comprehensive search will be done to identify
relevant federal, state, and local regulation that is relevant to the job.
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Risk Management Plan
The following Risk Management plan outlines some of the potential risks and hazards that could
occur on the Rodanthe Nature Center project. It outlines the different risks and defines/explains
these risks and their applicability to the project. In addition to this it outlines the probability of the
risk occurring, the severity of the risk in case of occurrence. After an evaluation of the risk it
assigns each risk a risk factor which will be used to calculate the cost of each risk, depending
on their applicability to the project. The plan also outlines the mitigation procedures to be taken
in order to reduce or minimize these risks.



 

 

 
 

Risk Explanation of Risk Mitigations  Probability (1-
100%)  

Severity of 
Impact (1-5) 

Risk 
Factor (1-
5) 

Cost of Risk (1-
100%) 

Cost of Risk ($) Phase of Occurrence  Earliest Detection  

Permitting Delays  Permits require coordination of multiple parties and ultimately if one of those parties is 
dissatisfied with the proposed design/plan, that can halt the process. In our case: dealing with 
unexpected environmental issues (sand density causing more than agreed vibration 
disturbance from pile driving which can make the owner place a hold on the permit, 
ultimately halting construction), environmental conservationist who do not like the idea of 
eliminating a portion of the important sea vegetation and brining the issue to court (permit 
would not be approved until the lawsuits are settled), surrounding landowners who would be 
losing revenue due to construction(passing lawsuits as environmental concerns rather than 
truly being concerned about the environment).  

Respectful and consistent 
communication, transparency with 
owners and stakeholders 

95% 4 3.8   Pre-
construction/Design 
Phase 

Pre-
construction/Design 
Phase 

Liquidated Damages – 
Schedule Delays  

This is a broad risk but plays a huge role in the success of this project. In Rodanthe, weather 
can reach extremes that can put the crews at work at risk. For example, in September of 2020, 
winds ranged from 15-20 mph almost daily. This can cause the gantry crane and many other 
moving equipment to be heavily affected by the wind. Also, Dare County has been directly 
affected by at least one Hurricane since 2014. In the event of one arriving during construction, 
there is not telling how severe it may be. Potential risk could range from minor (tying down 
equipment) to severe (significant damage to cranes and potentially a span or two) Using 
historical data weather days can be allotted for the yearly occurrence, but as climate changes 
there is no telling if multiple could happen in a year, particularly during the project. 

Immediate recognition and 
implementation of problem-solving protocol 
upon notification. These potential risks can 
only be planned for so much, so a way to 
help with that is having an allowance for 
unexpected occurrences when proposing the 
estimate. 

100% 3 3   All Project Phases Pre-
construction/Design 
Phase 

Mobile Crane  In August of 2020, a worker was killed by a crane on the Rodanthe Bridge project, a job-site 
which is in close proximity of the current jobsite. This directly displays a potential risk of site; 
equipment being a lethal danger to workers. Following this incident, the project was put to an 
immediate stop. Learning from this, it is understood the danger and risks that are associated 
with the use/mobilization of cranes on the current jobsite.  

Required safety briefings with all subs during 
weekly meeting. Flaggers, spotters, and 
additional staff must be confirmed prior to 
each use of crane by the superintendent. 
Daily equipment inspection reports. 

40% 5 2   Construction Phase Pre-
construction/Design 
Phase 

Slips, trips, and falls 
(additional control 
measures) 

Slips, trips, and falls are unavoidable on any construction job-site, due to the nature of the 
industry’s work. Falls account for 42% of deaths occurring in the construction industry and 
considered one of the fatal four causes of deaths in the industry according to OSHA.   

Enforce proper housekeeping of material and 
equipment. Holes to be covered. SSST 
program to be implemented and ensured to 
cover the different locations of potential fall 
hazards on the construction site.  

100% 5 3   Construction Phase Pre-
construction/Design 
Phase 

Pile Damage  Two of the main damages that could occur to timber piles when driving the piles are: 
deformation of the head and/or splitting and brooming of the pile tip. These problems can 
occur in the breaking or splitting of piles during the construction process and would account 
for a great cost to replace the broken piles. 

Tip protection by a boot or shaped point are 
recommended with banding near the top to 
alleviate splitting. The boot is preferred as it 
attaches quickly having to “point” the actual 
timber pile and utilizes the full area of the 
wood for load carrying. Heavy steel banding, 
perhaps 1-1/4 in. wide and .031 in. thick at 
1.5 to 2 ft. below the top of the pile is 
generally helpful. The American Wood 
preservers Institute (AWPI) recommends 
banding timber piles with heavy metal 
strapping at the driving end prior to driving 
to prevent the start of splitting. 

70% 3 2.1   Construction Phase Pre-
construction/Design 
Phase 

Delay Due to Workers’ 
Training – (Site 
Specific Training 
Program)/ 
Technological Changes 

Due to the implementation of a Site-Specific Safety Training program that use advanced 
Virtual Reality technologies, which workers on the jobsite are required to complete, this could 
cause a delay in the scheduling due to the possibility of some workers taking longer than 
anticipated to complete the training. Another issue is the technologies being used aren’t 
necessarily fully concrete as VR technology use in construction is rather still in the testing 
phase and is probable to be changed or altered. 

To account for this possible delay, 
construction workers will be exposed to the 
VR technology early in the preconstruction 
phase of the project, prior to starting 
construction on the jobsite. This will ensure 
the completion of the SSST program in time 
for the required construction tasks.  

70% 2 1.4   All Project Phases Pre-
construction/Design 
Phase 

Delays due to Covid-19  
(Staff Shortage)  

Covid has greatly affected the amount of labor available in certain areas. NC is ranked #8 in 
covid cases as of 11/19/20 so that could mean many subcontractors are short-staffed way 
below their peak operating capacity. This means there are less crews to be had on-site, and 
even if they are not affected, covid restrictions may forbid a certain number of workers on-site 
at a time. Additionally, if a worker is to catch covid on the job, it can be disastrous for the 
labor numbers and the progress of the project. 

Enforce health and safety regulations for on-
site workers (masks), require immediate 
testing upon discovery of being exposed to 
the virus, a lot of extra days in schedule to 
account for the potential of an outbreak on-
site. 

100% 1.5 1.5   All Project Phases Pre-
construction/Design 
Phase 

Environmental Risk-
Hurricanes 
and Tropical Storms 

This is discussed in liquidated damages above, but it is important to highlight it as a risk to 
the project. This severs weather can cause damage to the project and the people on the project. 
This area is highly affected by hurricanes and tropical storms, so there needs to be a plan to 
manage this risk. 

Discuss this risk with the owner to 
establish a solution in case severe weather 
affects the project. 

60% 5 3   All Project Phases Pre-
construction/Design 
Phase 

Not Adhering to the 
Environmental 
Restrictions 

It is important for everyone on the project to understand the environmental restrictions that 
restrict certain possibilities with logistics on the project. This could lead to damages accrued 
by our company. The biggest risk in this case would be damaging wildlife. 

Develop a logistics plan that will adhere to 
all environmental restrictions and have 
everyone on site on the same page. 

50% 4 2   Construction Phase Pre-
construction/Design 
Phase 

Affecting the 
Community/Pedestrians 

Many things can happen on the project that will affect the community, so it is very important 
to 
always be thinking how the project will affect it. Pedestrians have to be restricted from site, 
but the site can also not keep people from living their lives. There will always have to be 
some kind of interference to the community, but it is important to make that interference as 
small as possible. 

Have a clear site barrier and intention for 
flow of traffic of vehicles and pedestrians. 
There needs to be access around the project 
for people to pass through. 

100% 3 3   Construction Phase Pre-
construction/Design 
Phase 
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Areas of Personal Interest

Zach - Cash Flow Analysis
Developing a Schedule of Values (SOV) to then develop a cash flow analysis from the schedule
and estimate is something I am experimenting with to understand and manage cash flow on a
project. The cash flow analysis will be a chart to depict the payment flow to the owner so they
know when they need to expect to release payment for work completed. I believe this will help
strengthen my understanding of contract and payment flow as I will have to utilize the
knowledge in the field. The cash flow analysis will also depict some risk for us as the General
Contractor. The Cash Flow Analysis pictured in the following section after Schedule Breakdown
follows a typical production curve for a construction project. The cumulative invoice does not
rise above the production curve at any point, so that eliminates some of the project risk. The
largest financial risk comes in the early months of the project, because the cumulative invoice is
the highest compared to the payment.

Emily -  Green/Sustainable Building Practices, Estimating &
Scheduling, Construction Health & Safety
I have a couple areas of interest. First, Green and Sustainable Building Practices are fascinating
to me because I love nature and researching and implementing new technology that preserves
or benefits natural habitats is really cool. Estimating & Scheduling are other areas of interest. I
enjoy working with Excel and making sure all the formulas are set up and I also have
experience in working with subcontractors to identify and correct scope gaps. Scheduling is
interesting to me because of all the logic and relationships that need to be filled in and each
project I schedule, I learn more about the building process and what’s reasonable and
necessary for different aspects. Construction Health & Safety was one of my favorite classes in
CEM and after a couple guys on a jobsite tried to work on the roof of a 5 story building without
PFAS’s, I saw that the crazy examples used to get everyone's attention at the start of class can
happen anywhere. For our spring semester Rodanthe project, I have been working on the
estimate, and a bit of the design. I created an estimating template and went through RSMeans
and searched the internet to find costs for each scope of work and .

Tristan - Sustainability and environmental component research
My area of interest throughout this semester will be to research and try to implement new, more
sustainable and/or environmentally friendly alternatives. To use new technologies and
construction methods that will be used in the future as well as making the project work towards
certifications and set a standard for the future. Keeping in mind cost and time and finding similar
cost effective methods and alternatives that could be offered to the owner that will either be
better in the long term or environmentally to be implemented where possible.
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Rico - Means and Methods
Since starting my career in construction, the subject of means and methods has drawn my
attention. After seeing various unique projects, I’ve realized that it is important to know how any
structure is put together in this field. The more I learn about the techniques and tools used to put
together any project, the more equipped I will be to solve logistical problems in my career.

Matt - Geotechnical Considerations and Recommendations
I have found the study of geology and its implications in foundation design to be an interesting
subject. I would like to investigate the geological environment of the area and use that
information to determine what kinds of foundations and substructures will be most suitable. This
will involve analyzing the geotechnical reports from the bridge project as well as external
sources in order to develop and convey an understanding of the geotechnical considerations
necessary for the project.

Vinnie - Component Life Cycle Cost Analysis
The life cycle cost of building a pier and a boardwalk is very interesting to me. This is because
there are so many factors that have to be considered. Being from northern NJ, I have seen
boardwalks come and go due to hurricanes, landing one of my favorite old roller coasters 200
feet out into the ocean. I like this part of the project because it will be very interesting to
research the costs of using much heavier materials that could withstand torrential weather
versus the cost of using cheaper materials which will need to be replaced. These components
have to be evaluated with respect to the cost of the project, as well as with the idea of longevity,
which will make this portion of the project very interesting.

The method of foundation chosen for the boardwalk and pier are marine grade timber
piles. The other option was concrete piles. There were multiple factors that had to be
accounted for such as longevity, resistance, maintenance schedule, and especially
price. The life expectancy of the concrete piles is much longer than that of the wooden
ones and the concrete piles are much more resistant to loads, however Rodanthe is
very prone to hurricanes. Hurricanes are bad for concrete in that they prematurely wash
away the epoxy layer of the concrete which is responsible for waterproofing. The steel
rebar within the concrete then begins the decaying process and when it has to be
removed/replaced, the cost will be very high. For the Boardwalk and pier, it is more cost
effective in terms of maintenance and reparations to use the wooden piles. However,
the nature center needs to be a more permanently designed structure, so in order to
ensure that the nature center is the most secure, it will sit on concrete piles.
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In choosing wooden piles for everything besides the nature center, an associated life
cycle cost is to be expected. The piles are set to have a life expectancy of around 20
years. At this point, all wooden piles, decking, roofing, and exterior finishes are to be
replaced. With a life cycle expectancy of 100 years, the total cost for expected repairs is
$1.61 mil. This has been lowered by using concrete piles for the nature center because
it will not have to be rebuilt. Any damage to the piles will be dealt with accordingly and
repaired as necessary.

Ahmed - Construction Health & Safety
The area I chose to focus on for this project is the Health & safety aspect of the project.The
reason I chose this specific area is because it aligns very well with the research project, which
revolves around transforming the OSHA10 Training to a more effective form of training and
delivery methods. I intend to use this knowledge and experience to initiate a site-specific
training program that must be completed by all workers and supervisors on the jobsite, as I have
learned that site-specific safety training programs tend to be more effective.  I have also
interviewed OSHA instructors, safety managers, superintendents, construction managers and
branch managers from multiple construction companies to discuss various safety programs, and
their personal experiences with these different programs. With this, I intend to conduct Job
Hazard Analysis (JHA) on the job site as throughout different phases of the project as a whole
as well as task specific hazard analysis programs for high risk tasks or installations. Lastly, I
also plan on implementing a “Lock-out/Tag-out” inspection program for the equipment that will
be used on the project.

A software application, H-standard, was designed to promote and ensure a safe and healthy
work environment on the project. H-standards contains all required forms, checklists, and
procedures required for all JHAs, AHAs, Safety Log Checks, Lockout/Tag out inspection
forms, Daily Reports and Safety Meeting minutes. Interviews with a safety manager and an
OSHA instructor took place for background research on the creation of the project SSSP. A site
specific safety program was designed and implements Virtual Reality Technology as it has
proven to be more effective in safety training.

A Risk management plan outlining potential risks and hazards and the mitigation procedures for
each risk has been drafted and created. The risk management plan also includes the
construction phases in which the risks are applicable, as well as the probability, severity and the
cost of each risk. Final calculations are still needed in order to calculate the risk cost of each risk
but this will be calculated after the final estimate for the project is completed. Learning progress
included researching and understanding the formulas required to calculate the risk costs of each
risk.
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Design Calculations

The Nature Center has been considered with two possibilities, one with the basement level
including the glass view underwater and one without. This is due to the structural uncertainty
behind the basement level and it is important for the owner to have the options available. The
logic below is in description of the Nature Center without the basement level.

See below for Nature Center Load Paths.



Basement
ceiling/First Level
Slab

Basement floor slab

West Side View
Load Path

59



Basement ceiling slab

Floor level slab
Basement foundation
wall

North Side View
Load Path
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After review of the expected most densely compacted sand layers below grade, it was found
that the piles supporting the nature center should be driven to a depth of about 90 ft to minimize
shifting from weather activity and wave forces. With the additional load of multiple foundation
slabs and a building structure, the piles will be under a considerable load compared to the piles
supporting the fishing pier or boardwalk. With that being said, it is imperative that they are
driven to the most dense sand layer according to previous geotechnical reports used for the
Rodanthe bridge.

The piles are to be left exposed about 10’ above the average water level of 4’.This has been
decided because the pile cap sitting on top of them should be placed high enough to avoid wave
forces from weather events applying damaging forces to the entire structure. The piles for the
Nature Center portion are estimated to be 24’’ in diameter with 8’ of spacing according to
AASHTO guidelines. As of now they are set to be solid piles but with consultation from a
geotechnical professional and consideration of previous projects in the area, it is possible that
these piles will be bored to provide easier driving and better support for the structure, but
complications from plugging as seen in the Rodanthe project can cause pile driving to be
complicated due to the plug restricting the pile’s ability to reach the targeted depth.

With this foundation design the structure of the nature center itself will be properly supported.

Fishing Pier:

The fishing pier will have 24’  precast piles with 8’ spacing according to AASHTO guidelines.
These piles were chosen to be precast because the pier itself does not require an excessive
amount of piles and the concrete option would allow a much longer life expectancy for the pier
as concrete is much more durable than marine lumber. The piles will be topped with a precast
decking for the same durability reasons. The only difference these piles will have in comparison
to the Nature center is that they only need to be driven to a depth of roughly 40’ because the
fishing pier will not be subjected to the same amount of load as the nature center. The nature
center’s foundation must support a considerable dead load and live load due to a residential
structure hosting constant pedestrian traffic being on top of it. The fishing pier will only have to
support pedestrians so it is not required to have the piles driven so deep.

The pier will have a rigid frame cap design  to account for stress applied from pedestrian traffic,
dead weight of the deck, and many other outside forces due to the pier being on the coast. deck
will be poured on the rigid frame caps. The piles will be the same elevation above the average
water level as the nature center.

Boardwalk:

The boardwalk will follow a basic design with lumber piles, steel pile caps and girders and then
finished with a marine lumber deck. This common design is known to properly support the
constant load from pedestrian traffic.



Rodanthe Nature Center Project Estimate
Prepared By: Team H 4/19/21

DESCRIPTION COST
Design Services (15%) $733,533

Geotechnical Services
Architectural Fees (7.5%) - Plans & Specs
Surveying, Engineering, & Testing
Permitting
ROW Acquisition
Public Involvement Services

General Conditions $420,060
Safety
Mobilization
Temporary Facilities
Management Team
General Labor
Equipment

Construction $4,890,220
Boardwalk $433,097
Pier $91,327
Landing $300,000
Nature Center $4,065,796

SUBTOTAL A $6,043,813
Contractor OH&P (5%) $302,191

SUBTOTAL B $6,346,004
WC & Insurance $1,085,167

SUBTOTAL C $7,431,170
Construction Contingency (10%) $743,117

SUBTOTAL D $8,174,287
Location Factor $6,817,356

Time Factor $7,362,744
TOTAL PROJECT COST $7,362,744

Estimate
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NATURE CENTER - QUANTITY TAKE-OFF SHEET

JOB: Rodanthe Nature Center DATE: 4/19/2021
ESTIMATOR: Team H CHECKED BY: Emily Causey

Division Description QTO Total Unit Unit 
Conversion 

New QTO 
Total

Converted 
Unit

Unit Bare Cost Itemized Bare Cost  TOTAL BARE 
COST M L E M L E

Foundation Category
24" Concrete 
Piles 90' deep 55 ea 90 4950 LF 120 594000 0 0 ($ 594,000.00)   

Pile Caps 55 ea 1 55 allow 100 5500 0 0 ($ 5,500.00)       
Excavation 1 allow 1 1 allow 230000 230000 0 0 ($ 230,000.00)   

Interior Walls 280 LF 1 280 LF 110 30800 0 0 ($ 30,800.00)     
Exterior Walls 300 LF 1 300 LF 200 60000 0 0 ($ 60,000.00)     

Windows - 
6'x6' x2 

insulated metal 
clad

11 EA 1 11 EA 715 82.5 7865 907.5 0 ($ 8,772.50)       

Windows - 
6'x4' picture x2 
insl metal clad

15 EA 1 15 EA 565 75 8475 1125 0 ($ 9,600.00)       

Weatherstrippi
ng CF 1 34 allow 150 5100 0 0 ($ 5,100.00)       

Siding - cedar 2700 SF 1 2700 SF 7.75 1.25 20925 3375 0 ($ 24,300.00)     
Roof - class 

15' tall pryamid 6835.2 SF 0.01 68.352 Sq (100 SF) 600 41011.2 0 0 ($ 41,011.20)     

Acrylic Viewing 
Area 75 LF 1 75 LF 10000 750000 0 0 ($ 750,000.00)   

Stairs to attic 1 EA 1 1 allow 2000 2000 0 0 ($ 2,000.00)       
Mechanical 5625 SF 1 5625 SF 37.5 210937.5 0 0 ($ 210,937.50)   
Plumbing 5625 SF 1 5625 SF 10.7 60187.5 0 0 ($ 60,187.50)     
Electrical 5625 SF 1 5625 SF 27.5 154687.5 0 0 ($ 154,687.50)   

Office 
Furniture 150 SF 1 150 SF 50 7500 0 0 ($ 7,500.00)       

Display 
(aquarium) 100 SF 1 100 CY 400 40000 0 0 ($ 40,000.00)     

Display Areas 
(interactive 

science) 300 SF 1 300 SF 400
120000 0 0 ($ 120,000.00)   

Visitor's 
Center 5075 SF 1 5075 SF 270 1370250 0 0 ($ 1,370,250.00)

surrounding 
deck 310 SF 1 310 SF 50 0 0 ($ 50.00)            

utility line 1822 LF 1 1822 LF 50 91100 0 0 ($ 91,100.00)     
security 

allowance 5000 ea 1 5000 EA 50 250000 0 0 ($ 250,000.00)   

TOTAL ($ 4,065,796.20)
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PIER - QUANTITY TAKE-OFF SHEET

JOB: Rodanthe NC Pier DATE: 4/19/21
ESTIMATOR: Team H CHECKED BY: Emily Causey

Division Description QTO Total Unit Unit 
Conversion 

New QTO 
Total

Converted 
Unit

Unit Bare Cost Itemized Bare Cost  TOTAL 
BARE COST M L E M L E

CSI Codes Category
Wooden Piles 33 ea 40 1320 LF 20 26400 0 0 ($ 26,400.00)

girders 240 LF 1 240 LF 4.06 1.57 974.4 376.8 0 ($ 1,351.20)  
joists 600 LF 1 600 LF 3 1 2436 942 0 ($ 3,378.00)  

TitanDeck 
planking 1720 SF 0.17 286.67 EA 63.38 860 286.6666667 0 ($ 1,146.67)  

handrails 240 LF 1 240 LF 80 15211.2 0 0 ($ 15,211.20)
benches 48 LF 0.17 8 EA 180 640 0 0 ($ 640.00)     
Lighting 240 LF 1 240 LF 10 43200 0 0 ($ 43,200.00)

TOTAL ($ 91,327.07)
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BOARDWALK - QUANTITY TAKE-OFF SHEET

JOB: Rodanthe Boardwalk DATE: 4/19/21
ESTIMATOR: Team H CHECKED BY: Emily Causey

Division Description QTO 
Total Unit Unit 

Conversion 

New 
QTO 
Total

Converte
d Unit

Unit Bare Cost Itemized Bare Cost  TOTAL BARE 
COST M L E M L E

Wooden Piles 202.5 ea 40 8100 LF 20 162000 0 0 ($ 162,000.00)      
girders 1215 LF 1 1215 LF 4.06 1.57 4932.9 1907.55 0 ($ 6,840.45)          
joists 1620 CF 1 1620 CY 3 1 6577.2 2543.4 0 ($ 9,120.60)          

Titan Decking 1'x6' planks, 
aluminum reinforced

810 LF 2 1620 EA 63.38 102675.6 1620 0 ($ 104,295.60)      
handrails 1620 LF 1 1620 LF 80 129600 0 0 ($ 129,600.00)      
benches 164 LF 0.17 28.00 EA 180 5040 0 0 ($ 5,040.00)          
Lighting 1620 LF 1 1620 LF 10 16200 0 0 ($ 16,200.00)        

TOTAL ($ 433,096.65)      
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Schedule Breakdown

Schedule Narrative
In order to maximize the efficiency of this project, the construction has to be sequenced very
particularly. The construction will begin with the installation of a parking lot (unfinished) to
provide the workers with a place to put mobile offices as well as park large equipment. Since
this is a completely new building, existing utilities have to be tapped into, and will be run
underground before the construction of the nature center begins. The pier and the nature center
will be constructed first, and once the crane is done with the precast piles for that portion of the
project, it will move to driving the wooden piles for the boardwalk. This will allow for multiple
portions of the project to be completed simultaneously. With this sequence, the boardwalk will
still be completed after the nature center, but since pile driving will be very lengthy for this
project, it is the most efficient way to sequence construction. A significant amount of float has
been added to the pile driving as of right now because the actual process of doing so will be
tedious as the crane has to move a significant distance for the boardwalk. The parking lot is set
to be finished until later in the schedule because there will be cranes and large vehicles using it
and we want the asphalt to be in the best condition possible when the project is turned over.



Activity ID Activity Name Dur Start Finish

Rodanthe nature centerRodanthe nature center 310 03-Jan-22 10-Mar-23

A1000 PreConstruction 53 03-Jan-22 16-Mar-22

A1010 Written Narrative 5 03-Jan-22 07-Jan-22

A1020 Bim Model 10 07-Jan-22 20-Jan-22

A1030 Constructability Meetings 2 20-Jan-22 24-Jan-22

A1040 Submission Conference 2 24-Jan-22 26-Jan-22

A1050 Signage Plans 2 26-Jan-22 28-Jan-22

A1060 Shop Drawing Review Meetings 4 28-Jan-22 03-Feb-22

A1070 Environmental Impact Meeting 2 03-Feb-22* 07-Feb-22

A1080 Surveying 10 07-Feb-22 21-Feb-22

A1090 Takeoff 3 21-Feb-22* 24-Feb-22

A1100 Schedule of Wages 5 24-Feb-22 03-Mar-22

A1110 Travel Allowances 1 03-Mar-22 04-Mar-22

A1120 Develop Plans for on site workers 5 04-Mar-22 11-Mar-22

A1130 Notice to Proceed permitting 1 11-Mar-22 14-Mar-22

A1140 Construction 213 14-Mar-22 04-Jan-23

A1150 Mobilization 1 15-Mar-22 16-Mar-22

A1160 Fencing 1 16-Mar-22 17-Mar-22

A1170 Establish Signage 1 17-Mar-22 18-Mar-22

A1180 Establish Site Office 1 18-Mar-22 21-Mar-22

A1190 Install Temporary Utilities 3 21-Mar-22 24-Mar-22

A1200 Safety Training 1 24-Mar-22 25-Mar-22

A1210 Grading for parking lot/pathways 2 25-Mar-22 28-Mar-22

A1220 Laydown Stone for Parking Lot 2 29-Mar-22 30-Mar-22

A1230 Dig Trenches for Utility Lines 5 30-Mar-22 06-Apr-22

A1240 Install Utility Lines 5 06-Apr-22 13-Apr-22

A1250 Nature Center 190 14-Apr-22 04-Jan-23

A1260 Install falsework for piles 20 14-Apr-22 11-May-22

A1270 Pour Concrete Piles 60 11-May-22 02-Aug-22

A1280 Install pile caps 15 02-Aug-22 23-Aug-22

A1290 Install pre-cast slabs 20 24-Aug-22 20-Sep-22

A1300 Install framework 10 20-Sep-22 04-Oct-22

A1310 Install Glass curtain wall 20 04-Oct-22 01-Nov-22

A1320 Install roof 5 02-Nov-22 09-Nov-22

A1330 Install weatherproofing 4 10-Nov-22 15-Nov-22

A1340 Install Outdoor Panelling 3 16-Nov-22 21-Nov-22

A1350 Plumbing Rough In 5 21-Nov-22 28-Nov-22

A1360 Mechanical Rough In 5 29-Nov-22 06-Dec-22

A1370 Electrical Rough in 5 07-Dec-22 14-Dec-22

A1380 Install Insulation 3 15-Dec-22 20-Dec-22

A1390 Install Drywall 5 21-Dec-22 28-Dec-22

A1400 Interior Finishes 5 28-Dec-22 04-Jan-23

A1410 Boardwalk and Pier 157 11-May-22 15-Dec-22

A1420 Install wood piles 90 11-May-22 13-Sep-22

A1430 Install Pile Caps 10 14-Sep-22 27-Sep-22

A1440 Install Girders 20 27-Sep-22 24-Oct-22
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Rodanthe nature center VJB Lab #7c (Six Week Look Ahead Filter) 30-Apr-21 12:29

Remaining Level of Effort

Actual Level of Effort

Primary Baseline

Actual Work

Remaining Work

Critical Remaining Work

Page 1 of 4 TASK filter: All Activities

© Oracle Corporation
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10-Mar-23, Rodanthe nature center
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Rodanthe nature center VJB Lab #7c (Six Week Look Ahead Filter) 30-Apr-21 12:29
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Page 2 of 4 TASK filter: All Activities
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Activity ID Activity Name Dur Start Finish

A1450 Install Decking 20 25-Oct-22 21-Nov-22

A1460 Install Handrails 5 21-Nov-22 25-Nov-22

A1470 Install lamps (solar) 2 25-Nov-22 28-Nov-22

A1480 Install Benches along boardwalk 3 28-Nov-22 01-Dec-22

A1490 Sigange surrounding boardwalk 2 02-Dec-22 05-Dec-22

A1500 Clear all walking paths 3 06-Dec-22 09-Dec-22

A1510 Remove temp signage and fencing 1 09-Dec-22 12-Dec-22

A1520 Post Construction 46 04-Jan-23 08-Mar-23

A1530 Substantial Completion 1 05-Jan-23 06-Jan-23

A1540 Coordinate Project Closeout 5 06-Jan-23 13-Jan-23

A1550 Clean Up 5 13-Jan-23 20-Jan-23

A1560 Final Inspections and Permitting 10 20-Jan-23 03-Feb-23

A1570 Punch List 10 03-Feb-23 16-Feb-23

A1580 Submittals 5 16-Feb-23 23-Feb-23

A1590 Demobilize 10 24-Feb-23 09-Mar-23

A1600 Turnover 1 10-Mar-23 10-Mar-23
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Rodanthe nature center VJB Lab #7c (Six Week Look Ahead Filter) 30-Apr-21 12:29

Remaining Level of Effort

Actual Level of Effort
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Actual Work

Remaining Work
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Page 3 of 4 TASK filter: All Activities
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Install Benches along boardwalk

Sigange surrounding boardwalk

Clear all walking paths

Remove temp signage and fencing
0% Post Construction

Substantial Completion

Coordinate Project Closeout

Clean Up

Final Inspections and Permitting

Punch List

Submittals

Demobilize

Turnover

Rodanthe nature center VJB Lab #7c (Six Week Look Ahead Filter) 30-Apr-21 12:29
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Page 4 of 4 TASK filter: All Activities
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Cash Flow Analysis

From the Area of Personal Interest Section: Developing a Schedule of Values (SOV) to then
develop a cash flow analysis from the schedule and estimate is something I am experimenting
with to understand and manage cash flow on a project. The cash flow analysis will be a chart to
depict the payment flow to the owner so they know when they need to expect to release
payment for work completed. I believe this will help strengthen my understanding of contract
and payment flow as I will have to utilize the knowledge in the field. The cash flow analysis will
also depict some risk for us as the General Contractor. The Cash Flow Analysis pictured in the
following section after Schedule Breakdown follows a typical production curve for a construction
project. The cumulative invoice does not rise above the production curve at any point, so that
eliminates some of the project risk. The largest financial risk comes in the early months of the
project, because the cumulative invoice is the highest compared to the payment. An allowance
is given to the total cost of work completed for what was missed in the estimate.



20-Jan 20-Feb 20-Mar 20-Apr 20-May 20-Jun 20-Jul 20-Aug 20-Sep 20-Oct 20-Nov 20-Dec 20-Jan 20-Feb 3/20/2023 (Final Payment)

Monthly Completed Work 340,260.00$ 361,721.00$ 370,614.00$  452,369.00$    491,237.00$    729,034.00$    745,309.00$      741,209.00$      763,098.00$      857,610.00$    902,376.00$      981,273.00$    732,901.00$    640,870.00$    

Subract 10% Retainage 306,234.00$ 325,548.90$ 333,552.60$  407,132.10$    442,113.30$    656,130.60$    670,778.10$      667,088.10$      686,788.20$      771,849.00$    812,138.40$      883,145.70$    659,610.90$    576,783.00$    

Monthly Retainage 34,026.00$   36,172.10$   37,061.40$    45,236.90$      49,123.70$      72,903.40$      74,530.90$        74,120.90$        76,309.80$        85,761.00$      90,237.60$        98,127.30$      73,290.10$      64,087.00$      

Cummalative Retainage 34,026.00$   70,198.10$   107,259.50$  152,496.40$    201,620.10$    274,523.50$    349,054.40$      423,175.30$      499,485.10$      585,246.10$    675,483.70$      773,611.00$    846,901.10$    910,988.10$    

20-Jan 20-Feb 20-Mar 20-Apr 20-May 20-Jun 20-Jul 20-Aug 20-Sep 20-Oct 20-Nov 20-Dec 20-Jan 20-Feb 3/20/2023 (Final Payment)

Cumulative Payment -$               306,234.00$ 631,782.90$  965,335.50$    1,372,467.60$ 1,814,580.90$ 2,470,711.50$  3,141,489.60$  3,808,577.70$  4,495,365.90$ 5,267,214.90$  6,079,353.30$ 6,962,499.00$ 7,622,109.90$ 910,988.10$                                   

Cumulative Invoice 306,234.00$ 631,782.90$ 965,335.50$  1,372,467.60$ 1,814,580.90$ 2,470,711.50$ 3,141,489.60$  3,808,577.70$  4,495,365.90$  5,267,214.90$ 6,079,353.30$  6,962,499.00$ 7,622,109.90$ 8,198,892.90$ 

Production Curve 340,260.00$ 701,981.00$ ########## 1,524,964.00$ 2,016,201.00$ 2,745,235.00$ 3,490,544.00$  4,231,753.00$  4,994,851.00$  5,852,461.00$ 6,754,837.00$  7,736,110.00$ 8,469,011.00$ 9,109,881.00$ 

Monthly Payment -$               306,234.00$ 325,548.90$  333,552.60$    407,132.10$    442,113.30$    2,470,711.50$  670,778.10$      667,088.10$      686,788.20$    771,849.00$      6,079,353.30$ 883,145.70$    659,610.90$    
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Sustainability and Environmental Component Research Report

For types of piles researched to be used in this project consisted of concrete, lumber, and steel.
Due to lack of new materials and alternative types these options were weighed with their
sustainability and effect on the environment. Steel piles were the least feasible due to erosion
from the saltwater and environment in addition to cost. While concrete was cheaper and able to
withstand more than the minimum of the loads of the expected usage. While concrete has the
longest material lifespan in the project environment and the least amount of necessary
maintenance over a 100 year span. But the initial cost of the precast and installation is far
higher and requires stronger materials for installation with more care not to damage. Wood Piles
are the cheapest and easiest to install with the shortest lifespan of about 10 years. If treated
they will have a lifespan of upwards to 50 years but will harm the environment. The treated
wood will break down slower over time and release its chemicals that are toxic to some to not
just fish but also birds, organisms, mammals, and other animals. Making an unsuitable option
for this project, but untreated lumber piles are viable alternatives for light loads due to no
harmful effects, just the maintenance cost and replacing after 10 years. For certain portions of
the project either concrete or lumber piles can be used depending on expected loads,
servicabily, and if any possible renovations are expected.

For girders and the surface of the boardwalks the most viable options were concrete precast,
precast concrete with lumber, lumber, and synthetic materials. Straight concrete precast slabs
and precast with lumber will both sit on top of concrete pile caps while the lumber and Synthetic
materials would sit on lumber girders. Both precast with and without the lumber would be
numerically very similar in capacity, cost and life span with the only difference being the wearing
surface. Regular precast concrete will be grooves for friction in less than ideal weather  and
would look similar to a sidewalk with the risk of chipping or cracking. While with lumber on
precast, it would have a similar look and feel to a traditional lumber boardwalk with the lumber
wearing surface having slightly more maintenance necessary to replace the lumber every ten
years. Both forms of concrete will have higher load capacities and high initial cost with low long
term maintenance. Lumber is the cheapest material with the most messary maintenance.
Similar to treated vs untreated piles for environmental impacts. Lumber will need to be replaced
as needed or every 10 years for maintenance. Synthetic material planks of plastic composites
having a higher initial cost from lumber with a lifespan of 3-4 times longer than lumber. The
synthetic material also has no negative impacts on the environment of the project but will fade
and wharp in the environmental conditions. Due to the location being very sunny and heat
fluctuations will degrade the material quicker than anticipated. With a high maintenance cost of
replacing as needed due to deformation and for appeal the synthetic material is not feasible.



74

Means and Methods:
For this project I have taken the sequence of the phases of this structure and determined the
best means of doing so from my own experience and the considerations of my fellow peers.

Sitework
Prior to anything being started on the main structure, it is important that the parking lot is started
to be utilized as a temporary parking lot for construction crews going forward. The parking lot is
not to be finished but the area should be excavated, graded, and covered with gravel. The same
hydraulic excavator will be used to grade the beach meeting up to the west facing side of the
nature building. The model suggested to complete these tasks is the 336 GC Large Excavator
by CAT due to its ability to move more material with lower fuel consumption.

https://www.cat.com/en_US/products/new/equipment/excavators/large-excavators/1342943054
49.html

Following those items, surveying for all piles will be done from a third party surveyor. Since the
water is so shallow sitting at roughly 4’, it will be possible for the surveyors to mark the locations
of the piles by using waders, which will be provided on-site at no additional cost to them.

https://www.cat.com/en_US/products/new/equipment/excavators/large-excavators/134294305449.html
https://www.cat.com/en_US/products/new/equipment/excavators/large-excavators/134294305449.html
https://www.cat.com/en_US/products/new/equipment/excavators/large-excavators/134294305449.html
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Following the surveying, the nature center will be the first area that the piles are driven. The
precast concrete piles will be driven with a hydraulic hammer hanging from a 40-ton crane that
will be on land sectioned off by inflatable cofferdams developed by AquaDam:

https://www.aquadam.net/applications/construction-industry/other-applications/

These dams can go for spans of 1200ft and use the water on-site to fill themselves. They are
easily installed and removed and can be moved easily with a crane or crew workers on site.
With their low cost and labor requirements, there will not be a limit to the number of inflatable
cofferdams we can use so the nature center, pier, and boardwalk can be dammed off for proper
driving of piles and other work.

Construction
The construction phases that will require special equipment on this project are pile driving,
placement of precast concrete decks, and the installation of the curtain glass wall on the east
facing wall of the nature center. All other tasks will be completed by the crewman.

For the pile driving phases there are two sections- the pier and the boardwalk.The pier will have
precast piles and it is suggested that a hydraulic pile driving hammer be used to install them. If
needed, a marine auger will be accompanying the pile driver to allow for smooth pile driving.
Instead of acquiring a separate auger machine, the excavator used to dig the utility trenches
can have the bucket attachment replaced with an auger attachment.

The pile driver will be a 40-ton crawler  crane with a hydraulic hammer attachment as displayed
below.

https://www.aquadam.net/applications/construction-industry/other-applications/
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https://www.iceusa.com/products/new/equipment/pile-driving/hydraulic-impact-hammers-hih--47/

The crawler crane has been chosen to account for the sand it will be travelling through to get
from different locations. The crawler tracks will allow for ease of movement in this kind of area.
The second 40-ton crane will be identical with a potentially lighter hydraulic hammer to match
the smaller diameter of the marine lumber piles. The larger hydraulic hammer will be driving the
nature center and pier piles.

Since the piles in both sections will be topped with girders and precast deck sections, the same
cranes can be used after changing their attachment to a hoist block. The precast decks can be
transported to the sound via tractor trailers and the two cranes will pick each deck from the
trucks.

The installation of the glass curtain wall requires a crane to hold the panels in place following
the installation of the framing. The panels to be held in place so the laborers can apply the
required sealants and adhesives.

The erection of the nature center will follow a typical residential schedule in the respective order
of framing, MEP, roof, windows, and finishes.The materials will be delivered via tractor trailers.
Since the erection of the nature center will require the use of surface damaging equipment and
chemicals, a temporary wooden deck will be placed around the center during it’s erection and
after completion the precast decks will be placed by one of the cranes.

https://www.iceusa.com/products/new/equipment/pile-driving/hydraulic-impact-hammers-hih--47/
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Research Notes

Zoning:
● Construction will be occurring in S-1 designated special zone. (May need to ask Lindsay

about building on the outside of the lot or do more research-Zach)
● Max building gross square footage is 20,000 (Zach)
● Structures must not impact or divert flooding/flood plain (§ 151.03)
● 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 (from special zoning ordinance)
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● Assuming the building is in the flood plain (Seems reasonable) any portion of
structure below flood level (basement) must be designed to be waterproof so no
just the area where an underwater observation area would be located, but walls
on the dry side as well
*From Zach- everything will be waterproof because it is out on the water*

(Ahmed) - All that’s in red.

SECTION 22-56 - SAME - NUMBER OF SPACES REQUIRED

Parking Requirements for Public Facilities:

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

SECTION 22-25.1 - C-2H GENERAL COMMERCIAL DISTRICT

(5) Fishing piers provided that the pier and the pier house structures conform to the
definitions and requirements of the NC Division of Coastal Management and subject to
the following standards:

a. The fishing pier shall be open to the general public.

b. In order to access the ocean, the fishing pier shall be exempt from the rear
yard setback requirements of this district. The fishing pier, however, shall maintain a
100-foot minimum side yard setback within the property and at the point where it
crosses the rear property line.

e. A pier house footprint shall not exceed 5,000 square feet.

f. There shall be no residential use of a fishing pier or the pier house.

(maximum pier length limited to 100 feet, measured from the shoreline extending to
open water).

SECTION 22-27.3 - SED - 1 SPECIAL ENVIRONMENTAL DISTRICT

Existing natural wetlands, ponds, and wetland swales shall not be dredged, filled, or
otherwise altered from their natural state.

https://codelibrary.amlegal.com/codes/darecounty/latest/dareco_nc/0-0-0-5920
https://codelibrary.amlegal.com/codes/darecounty/latest/dareco_nc/0-0-0-5127
https://codelibrary.amlegal.com/codes/darecounty/latest/dareco_nc/0-0-0-5492
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No structure, paved area, or any part of a ground absorption wastewater treatment
system shall be located within 50 feet of any marsh, stream, pond, or wetland.

§ 151.32 FLOODPLAIN DEVELOPMENT APPLICATION, PERMIT AND
CERTIFICATION REQUIREMENTS.

(2) If non-residential floodproofing is used to meet the regulatory flood protection
elevation requirements, a Floodproofing Certificate (FEMA Form 81-65) is required prior
to the actual start of any new construction.

SECTION 22-27.2 - V-C VILLAGE COMMERCIAL

(2) Security Lighting:

b. Areas solely for pedestrian circulation - walkways shall be provided with security level
illumination

Lighting Allowance for walk-ways by foot candle:

Min: 0.5 Max: 0.5

(Ahmed):  Safety Plans

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_id=10758&p_table=ST
ANDARDS

https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926.502

https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926SubpartMAppE

https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926SubpartMAppD

https://www.tarpsnow.com/

https://www.fallproof.com/safety-netting/

Reference safety plans from Gilbane Safety Manager

- NAVFAC Safety Plans
- NAVFAC installation Safety Plans

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_id=10758&p_table=STANDARDS
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_id=10758&p_table=STANDARDS
https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926.502
https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926SubpartMAppE
https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926SubpartMAppD
https://www.tarpsnow.com/
https://www.fallproof.com/safety-netting/
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- - Sahyba NGL programs Plans

https://www.workzonesafety.org/files/documents/training/factheets/ARTBA_Fall_Fact_S
heet_Fall_Systems_For_Bridge_Work.pdf

Ahmed (Risk Management Plan):

https://cdn.intechopen.com/pdfs/38973/InTechRisk_management_in_construction_proje
cts.pdf

https://www.thebalancesmb.com/common-pile-driving-problems-and-solutions-844786

https://www.pilebuck.com/education/pile-points/timber-pile-points/

www.osha.gov

Project Impacts
Environmental
https://www.americantrails.org/resources/faq-vegetation-under-boardwalks

Impact fish with oysters

● If we place concrete piles it will bring fish to the area
● Reduce garbage quantity impact on landfill while using biodegradable materials

https://www.tourismtattler.com/articles/environment/case-study-boardwalks-environmental-sustai
nability/

Community

https://www.workzonesafety.org/files/documents/training/factheets/ARTBA_Fall_Fact_Sheet_Fall_Systems_For_Bridge_Work.pdf
https://www.workzonesafety.org/files/documents/training/factheets/ARTBA_Fall_Fact_Sheet_Fall_Systems_For_Bridge_Work.pdf
https://cdn.intechopen.com/pdfs/38973/InTechRisk_management_in_construction_projects.pdf
https://cdn.intechopen.com/pdfs/38973/InTechRisk_management_in_construction_projects.pdf
https://www.thebalancesmb.com/common-pile-driving-problems-and-solutions-844786
https://www.pilebuck.com/education/pile-points/timber-pile-points/
http://www.osha.gov
https://www.americantrails.org/resources/faq-vegetation-under-boardwalks
https://www.tourismtattler.com/articles/environment/case-study-boardwalks-environmental-sustainability/
https://www.tourismtattler.com/articles/environment/case-study-boardwalks-environmental-sustainability/
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Materials (Concrete substructure and wood variation Superstructure)
● Marine grade lumber
● Research wood vs concrete pylons and which costs more/lasts longer
● https://www.mrboardwalk.com/material.html
● https://www.permatrak.com/news-events/bid/89876/6-Design-Differences-Timber-Board

walk-vs-Concrete-Boardwalk
● https://www.permatrak.com/news-events/bid/99760/comparing-wetland-boardwalk-mater

ials-timber-composite-concrete
● https://creosotecouncil.org/cost-benefit-analysis/

Life Cycle is set to be 100 years

Cost-Benefit Analysis
Boardwalk Construction Estimates: How Much Does a Boardwalk Cost? (permatrak.com)
This source shows the type of boardwalk we could use with a rough square foot estimate

Concepts (Zach)
● Paddle boat/kayak to ride over to platform at shipwreck with periscope
● Possible floating dock (10-20 year lifespan)
● Wildlife aquatic and land/air for exhibits at nature center and a shipwreck exhibit with

history and maybe tie into some history of the outer banks, bait shop for fishing pier,
maybe rent out paddle boats/kayaks w/ possible tour

Estimate
(Emily)
nature center compared to museum for cost purposes. Assumed to be average in cost range.
bird friendly glass? - has uv coating on outside of it

https://www.museumplanner.org/how-much-do-exhibits-cost/#:~:text=Corporate%20Museum%2
0%24150%2D%24550,ft.
Notes:
1. All pricing dependent on level of interactivity, original exhibits and A/V
2. Costs do include, exhibition lighting, exhibition area walls, floor and wall coverings, specialty
electrical requirements and exhibit costs
3. Costs do not include HVAC, base building electrical, cleaning lights, base building drywall,
shipping and life / safety costs (sprinklers, exit signs, fire extinguishers)
4. Does not include back of house costs

https://www.mrboardwalk.com/material.html
https://www.permatrak.com/news-events/bid/89876/6-Design-Differences-Timber-Boardwalk-vs-Concrete-Boardwalk
https://www.permatrak.com/news-events/bid/89876/6-Design-Differences-Timber-Boardwalk-vs-Concrete-Boardwalk
https://www.permatrak.com/news-events/bid/97419/boardwalk-construction-estimates-how-much-does-a-boardwalk-cost
https://www.museumplanner.org/how-much-do-exhibits-cost/#:~:text=Corporate%20Museum%20%24150%2D%24550,ft
https://www.museumplanner.org/how-much-do-exhibits-cost/#:~:text=Corporate%20Museum%20%24150%2D%24550,ft
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5. Does not include FFE
6. Does not include staffing costs

I used the University, College, & Private School Classroom & Admin Buildings as the baseline
from the RSMeans 50 17 Project Costs per SF.
office furniture estimated to be $50 per SF from
https://www.commercialcafe.com/blog/2019-us-office-construction-costs/

https://titandeck.net/products/ - lifetime warranty, plastic, marine-friendly, barefoot friendly, no
maintenance, smooth so it would be easy access for ADA

https://www.homeadvisor.com/cost/walls-and-ceilings/install-a-wall/#frame cost per linear foot of
wood framed wall

Tourist Spending in NC
https://www.pilotonline.com/business/consumer/vp-nw-obx-numbers-reaches-another-record-20
190821-6uwc4u2p5jb6xoucj4ax4p57vm-story.html

https://www.commercialcafe.com/blog/2019-us-office-construction-costs/
https://titandeck.net/products/
https://www.homeadvisor.com/cost/walls-and-ceilings/install-a-wall/#frame
https://www.pilotonline.com/business/consumer/vp-nw-obx-numbers-reaches-another-record-20190821-6uwc4u2p5jb6xoucj4ax4p57vm-story.html
https://www.pilotonline.com/business/consumer/vp-nw-obx-numbers-reaches-another-record-20190821-6uwc4u2p5jb6xoucj4ax4p57vm-story.html
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Meeting Minutes

1/21/21
Date: 1/21/21
Time: 12:30-1:00
Attendees: Vinnie Borelli, Emily Causey, Zach McCall, and Matt Tassiello
Minutes Recorded by: Emily Causey

We agreed to do a commercial project for this semester. We will wait to decide what type until
we learn more about the project requirements and double check with Lindsay Lally about which
projects would be discouraged/encouraged for the area (ex: stadium). We also speculated that
our options would be limited based on what projects we could get drawings of/info on.

We assigned reviewers for each section of deliverables for the Rodanthe Bridge Project in the
“Peer Review Plan” sheet in the Spring Capstone folder in the drive. We added onto Zach’s
“Improvement Plan” sheet to include columns to show the section and pg # the improvements
were in/on.

Action Items
- All: fill out weekly availability in the when2meet link Matt sent in the groupme
- Review your assigned sections prior to the Monday 1/25 meeting at 12:30 and fill in

corresponding improvements/suggestions to the “Improvement Plan” sheet

1/28/21
Meeting Date: 1/28/21
Time: 2:00-2:50
Attendees: Vinnie Borelli, Emily Causey, Ahmed Elshazly, Tristan Farinhas, Zach McCall, Rico
Redeemer, and Matt Tassiello
Minutes Recorded by: Emily Causey

Going over project proposal -
● add impacts, context and proj. suitability to responsibility matrix
● scope items 2-4: people should be working together
● SI 6: safety
● SI7: graphics as revit model/bluebeam, site logistics (we should use phased site

logistics) - include concepts/theory/graphical representation -
○ get google maps rough survey and so 3D model of the surface to better show the

land
● SI 8: same as last time, we’ll just go more in depth
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● SI 9: sustainability - think green throughout the process and have it as value
engineering/add alts - compile notes about it in sustainability section, not in other
sections

Proposal ideas:
- boardwalk

- pros:
- touristy
- helps with ocean access

- cons:
- hard to get into Rodanthe - high traffic times when a lot of people passing

through
- amusement park w/ boardwalk
- marina on ocean side

- pros: focus on economy of fishing
- aquarium - not giant tanks more like a nature center, idea evolved from tanks to huge

underwater curtain wall so people are essentially under the ocean surface and looking
out into the ocean w/ underwater perspective

- combine boardwalk leading up to the pier, marina out outermost edge of the pier,
aquarium/nature center below the pier, recreational activity on pier

Intent from Lally:
- doesn’t expect us to be architects or civil engineers but she expects the basics of those
- we have to have the graphics associated with our idea
- hotel example: do rendering of exterior and a room example

- if you need help with the layout of something, she can hook us up with someone
who can help make sure we’re within building codes

- the more you do on your own the better so we can be more resourceful but she
will help if needed

To do:
● Zach & Emily to set up professional report format
● everyone: do your own summary of “Area of Personal Interest”
● research different ideas
● meet next on Monday 2/1
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2/1/21
Date: 2/1/21
Time: 12:30-1:50
Attendees: Vinnie Borelli, Emily Causey, Tristan Farinhas, Zach McCall, Rico Redeemer, Matt
Tassiello
Minutes Recorded by: Emily Causey

We reviewed the Team Drive file organization that Zach updated.

Ideas we’re leaning towards:
- boardwalk w/o marina, pile foundation for structure, pier w/ aquarium/nature center w/

underwater curtain wall near the shipwreck, another pier that people can go fishing off of.
(2-3 piers, boardwalk, educational facility w/ underwater view of shipwreck and marine
life (which would possibly have gov’t funding), possibly add artificial reefs w/
oysters/clams to clear the water and

- location: Near Myrna Peters Rd. off tip access point would be good for a
boardwalk, which is near a ferry entrance, public skate park, etc.)

Future Collaboration:
- We will review the work together after submittal
- still work in groups/partners
- make a schedule to focus on design 1 week, estimate later, etc. have it as percentages

like the responsibility matrix last semester
Scheduling Tasks:

- get Impacts 90% done by meeting on 2/22
- Project Design - research alternative, make it tech-forward, environmentally friendly
- goal percentages of completion are recorded in Responsibility Matrix

Action Items
- keep thinking about the ideas and which area you’d want to be your personal area of

interest - have area of interest idea by Thursday 2/4
- look at the outline of CEM 4446 Project Proposal
- Vinnie to start working on the Purpose a bit
- Rico & Emily to head design (piers/boardwalk and nature center), Zach and
- Estimate:
- 4445 corrections due next Friday (2/12)
- Emily and Rico to do ideas we considered
- Zach and Vinnie on summary of selected projects
- Matt and Tristan and Ahmed to work on justification for selected project (all to add in on

meeting on Thursday 2/4
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2/2/21
Meeting Date: 2/2/21
Time: 2:00-~3:00
Attendees: Vinnie Borelli, Emily Causey, Ahmed ElshazlyTristan Farinhas, Zach McCall, Rico
Redeemer, Matt Tassiello
Minutes Recorded by: Emily Causey

building/structure: if not gov’t funded, max footprint would be 20,000 SF, which shouldn’t be an
issue
restrictions for pier/boardwalk?

- work in groups today
- Zach to upload Responsibility Matrix to the Drive
- look at Discussion on Canvas “Can you clarify what’s expected for the “Area of Personal

Interest”
- everyone fill in their area of personal interest
- have proposal done on Thursday since we have Friday off
- finish responsibility matrix Monday
- Emily/Zach to submit on Friday

Lindsay Lally’s comments
● look at Dare County GIS site
● we can promote development and estimate the worth of the property around and include

it in the project budget and say that it’ll be sold for development of restaurants, etc.
● she’s interested in temp struct and engineering solutions
● if we already have an RFP of NCDOT’s nature center, we already know that it’s

something they want
● she thinks our idea is exciting

○ nature preserve on northside of town dovetails really well with community
○ boardwalk doesn’t have to go to pre-existing shops, we’ll make it the new

destination - economic growth and opportunity for new businesses
○ something for families to do when it’s raining

● make sure you think about things comprehensively and whether the project fits into the
community

○ maybe have a table w/ columns like “economically feasible”, “aligns w/
community”, “will increase property value”, “convenient”, etc
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2/8/21
Meeting Date: 2/8/21
Time: 12:30-1:10
Attendees: Vinnie Borelli, Emily Causey, Tristan Farinhas, Zach McCall, Matt Tassiello
Minutes Recorded by: Emily Causey

Rico had computer malfunction
Zach did Team Contribution Form – saved in Project proposal folder
Zach talked about property in Outerbanks where the house was out onto the water and it was
really cool – so the nature center is designed to be out there right now.
We filled in Responsibility Matrix according to areas of personal interest
We’ll keep doing breakout rooms during our work corrections

● Appendices – add MM, Responsibility Matrix, page of links to resources we looked at?
● Finish areas of personal interest by 6pm and Emily to submit
● Add more detail to the listed ideas considered section – Emily & Rico
● Finish 4445 corrections this week aim to have done by Thursday – they’re due probably

Friday they’re due Wednesday 2/17

2/9/21
Date: 2/9/21
Attendees: Vinnie Borelli, Emily Causey, Ahmed Elshazly, Tristan Farinhas, Zach McCall, Rico
Redeemer, Matt Tassiello
Minutes Recorded by: Emily Causey

We went over what we need to do for the 4445 corrections
- site logistics on pg 19
- Emily to do Estimate Summary reformatting -
- Bridge Means & Methods pdf’s: Rico
- Matt to fix environmental impact
- add allowance for erosion control in the estimate since it’s not worth doing a QTO for

that now
- $200,000 for control joints, couple $ million for erosion
- assume subbing it out, using riprap instead of mesh to prevent damage to

aquatic life
- Emily to do preconstruction fixes, adding milestones to schedule
- edit text directly in the google doc, reupload edited pdfs to the final folder in the drive

Deadlines:
- finish corrections before our meeting time on Monday 2/15
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2/11/21

Date: 2/11/21
Time: 2:30-2:50
Attendees: Vinnie Borelli, Emily Causey, Ahmed Elshazly, Tristan Farinhas, Zach McCall, Rico
Redeemer, Matt Tassiello, Lindsay Lally

Feedback on 1st Project Proposal:

She likes how we’re integrating what’s already there and how we’re enhancing it

Parking – zoning will say we have to have X amount (ex: 4 spaces per 200 SF of retail)
- Never gonna make anybody happy but you need to go off zoning regulations

She likes the idea of the underwater exhibit – it wouldn’t be called a curtain wall – maybe glass
exhibition tunnel?

She loves our picture and for justification suggests details and pictures to explain what we want
to do

The final presentation is justification to our audience – saying “this is a good idea”

Project justification
- We did design constraints, which lends itself more
- Ex of justification is 10% of families go to museums on vacation, X #

families/people passing through Rodanthe each year. More on monetary side
- Interests:

Go in greater detail about exactly how we’ll use interests to further the project. Ex: Ahmed doing
step by step safety plan, AHA’s etc.

- Areas of overlap

Good to include meeting minutes
- She wants to give us the flexibility to do what we find interesting and make it a part of our

grade and learning more about what we’re interested in
- Semester assignments – she has a better idea of where we wanted to go w the project

bc she changed a few things – it’ll be pretty ambiguous as far as design – she’s happy to
figure that out with us.

Personal idea: Include description before responsibility matrix? - to depict how we integrated our
interests
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2/15/21
Date: 2/15/21
Time: 12:30-1:25
Attendees: Vinnie Borelli, Emily Causey, Ahmed Elshazly, Tristan Farinhas, Zach McCall, Rico
Redeemer, Matt Tassiello
Minutes Recorded by: Emily Causey

Revisions for 445 proposal:
- Ahmed will finish his tonight
- we’ll make a folder in the improvements for the final “4445 Resubmission”
-

New Proposal:
- paddleboat idea - to get people over to the shipwreck without sending motorboats that

create impact - also green, no gas needed
- not ADA friendly though so we could have a johnboat or something for those who

can’t paddle
- reviewed feedback from Lindsay Lally in MM 2/11

- personal idea of description before responsibility matrix - info added to MM 2/11
- Responsibility Matrix

- Ahmed - go into detail w/ AHA’s for safety plan, how to mitigate
- Sustainability component Research - Tristan & Emily to communicate w/ each

other
- Means & Methods - Rico - probably just incorporate after the design
- Component Life Cycle Cost Analysis - Vinnie - throughout but mainly after design

and during estimate - also could have impact on Sustainability
- Geotech Report - Matt - would be helpful before Design
- Zach could do Site logistics w/ our graphics (phased site logistics) - might end up

writing subcontract for scope
- Impacts, Context, and Project Suitability - right now they’re all

- have someone focus on each component so it’s not really broad?
- nature center w glass view
- 2 piers
- boardwalk - which is the most open-ended location
- platform w periscopes

- context - what it is, suitability - why it fits
- each component is on the water

- There is a file on canvas for the 30% submission requirements
- looks heavy on the graphics and the cost benefit analysis

1. Identify planning, zoning and environmental considerations
2. site selection & Concept Site Plan



90

3. Building/Structure Concepts - precedent images that communicate our idea -
everyone

a. have informational section of the shipwreck
4. Cost-Benefit Analysis
5. Personal Area of Interest - more detailed paragraph about what you

contributed thus far and connect to project
6. Research

a. make research doc, everyone have their own header, it’ll make it easier to
add to the Appendix

b. also have research notes we went/ we’ll go over in the meeting minutes

This Week -
- we have 2 guest lectures
- Rico can’t meet any other time this week
- get 1 & 2 done this weekend?
- do research for 1&2 and meet up - zoning restrictions and conceptual designs - keep

track of websites
- meeting on Thursday after class

knock out 2, 3, 4

2/22/21
Minutes Recorded by: Emily Causey

Concept Discussion:
● Nature center to fishing pier to glass view
● Building to hold a gift shop with bait and tackle and admissions for fishing and glass view
● Fishing pier branch off boardwalk to keep traffic separate
● Need to identify zoning and rules for path of kayaking
● Fishing pier left of nature center
● Glass view passage under nature center with stairway leading to glass view “basement”
● Identify a general path and site plan for path to shipwreck

Boating platform discussion:

- Floating platform tied to the side of the pier to store kayaks
- Storing kayaks next to building

2/23 Meet during class time to work on 30%

Do research on impacts of the pier/boardwalk and building structure concepts
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2/25/21
Time: 2:00-2:35~
Attendees: Zach, Rico, Vinnie, Emily, Ahmed
Recorded by: Emily Causey

We need to get conceptual view of basement room

- Emily & Tristan to coordinate environmental considerations
- Rico and Zach to touch base so Rico has the right building concept
- Put all research notes into doc (especially environment)
- Vinnie’s taking notes of materials for the estimate

- supports under boardwalk
- called piles?
- will either be concrete or wood - Vinne to do research and cost

benefit/maintenance costs
- to last around 50- 100 years? - Zach

- Zach is not available to submit and Emily is not available most of Saturday. Everyone
have all their items ready and in the drive by 5pm Friday.

- Everyone send their team contribution percentages to the groupme
- everyone write their own Personal Interest

Date: 3/4/21
Meeting Minutes recorded by Vinnie Borelli & Emily Causey

● 60% completion for next submittal
○ Safety Plan-Emily and Ahmed to work on
○ Revit Model to be simply designed for ease of explanation-Zach can assist if

needed
○ Base Map/Site Plan Zach to work on and Matt to assist
○ Next meeting to bring research regarding materials and to decide as a group

what materials are to be used
○ Everyone to complete individual company overview w/ a headshot
○ Continue to expand on area of personal interest

w/ Lally:
- work on consistent formatting (there are places w diff spacing)
- think about nature center setbacks (Ahmed)

- she didn’t recognize that the nature center would be over the ocean - expensive!
but it’s’ pretend money
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- fishing piers - think about permitting (Ahmed)
- wetlands -
- need to think about how things behave

- people won’t want to walk a far way to the nature center - a shuttle woul dbe a
really easy way to overcome this issue

- design duration
- go back to the 5 day notice - just for building inspection?

- site selection
- half teams know exactly their site and don’t go into detail of the site location

selection
- our inspiration came from the site - but include a couple of sentences about the

why of our location
- nature center

- opportunity for patrons to eat? - if people are making a day of it, they’ve got to eat
- safety

- designing a SYSTEM
- not just saying everyone’s wearing a hard hat

- cost benefit analysis
- keep all the description, etc. but add a table of the conceptual numbers

- research notes
- need to put who it came from

- in terms of the revit model, how advanced does it need to be?  focused on CPM
curriculum - structures, geotech, foundations, superstructure, and possibly architectural
so we can get the pretty pictures, size of the members, and the joints

- calculations - should be basic even though it’s for a building not separate members,
- estimate - resilient flooring throughout nature center
- safety - class is rescheduled for the 24th of march - a wednesday - try to be there for the

panel discussion

3/8/21
Attendees: Everyone
Time: 12:30-12:50
Minutes recorded by: Emily Causey

Food
- space for hotdog stand?
- use a vendor/local business so we don’t need to have food inspections - thereby also

boosting local economy
- but how much $$ would we make off
- dropping fishing pier will cause people to migrate
- add a bait shop near/on fishing pier and sell bait from local retailers - using 2 local bait

shops as vendors/suppliers to boost Rodanthe economy
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Safety
- the system - an example of part of it is similar to the lifeline tech Rico researched and

wrote about last semester but the bridge safety system wasn’t required to be in depth
- safety for the whole project
- talk about supervision, who’s overseeing it, how it’s maintained, lockout tag out, etc.

Cost Benefit Analysis
- Zach and Matt to look over in their free time
- hard part is coming up with teh costs of the benefits and summarizing it

What we’re doing this week

Tristan - Components? and bio
Emily - talk w/ Tristan to split up, table of deliverables for what we’re doing for sustainability to
talk about how we’re improving the environment as well through oysters and filtering water

inserting topograph from google earth into revit vis sketchup (link to video in the groupme)

Tuesday 3/16
Building 75’x75’ (Zach has hand sketch of footprint/plan
how it’s going to work in the water - building sitting on piles, build stairs (w/ smaller piles)
straight down to . treat stairs and platforms as pile cap
standing and viewing area will be 15’ at far edge of building
part of building sitting on wall - need retaining wall anyways

Open work session Wednesday  from 8/9 through 3/4

exterior - cedar shake sizing, maybe cool roof trusses, shou sugi ban? (method of burning wood
to

utilities- we need to find the existing utilities

ventilation in basement - can be hidden by built-in benches along the bottom

Matt to do graphics - finish last 3 things not finished on conceptual design photos - look at
paragraph of feedback
Tristan to help Zach w/ revit
Emily & Ahmed (& Vinnie?) on safety
Matt to do a couple calculations based on geotech and rough expected building loads



Percentages are targets, red if behind schedule, grey if week completed 95% = done but not printed/other

New Semester Project Percent Complete

Weekly Progress

Responsibilities
30% Binder due 

2/26
60% Binder due 

3/19
90% Binder due 

4/9
Final Binder due 

4/30

Deliverables/Tasks Primary Secondary 2/1
/2

021

2/8
/2

021

2/1
5/2

021

2/2
2/2

021

3/1
/2

021

3/8
/2

021

3/1
5/2

021

3/2
2/2

021

3/2
9/2

021

4/5
/2

021

4/1
2/2

021

4/1
9/2

021

4/2
6/2

020

4/3
0/2

021

01 - Impacts, Context, and Project Suitability All 15% 35% 75% 90% 95% 95% 95% 95% 95% 95% 95% 95% 95% 100%

02 - Cost-Benefit Analysis Matt/Zach Tristan 0% 0% 0% 0% 0% 0% 0% 10% 40% 60% 70% 80% 95% 100%

03 - Geotechnical Report (Matt) Matt 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 95% 100%

04 - Project Design Zach Rico 0% 0% 10% 35% 50% 75% 90% 95% 95% 95% 95% 95% 95% 100%

05 - Means and Methods (Rico) Rico Zach 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 95% 100%

06 - Project Estimate Emily/Vinnie All 0% 0% 0% 10% 35% 50% 75% 90% 95% 95% 95% 95% 95% 100%

07 - Component Life Cycle Cost Analysis (Vinnie) Vinnie 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 95% 100%

08 - Schedule Vinnie/Tristan Zach 0% 0% 0% 0% 10% 35% 50% 75% 90% 95% 95% 95% 95% 100%

09 - Cash Flow Analysis Zach

10 - Company/Project Safety Plan (Ahmed) Ahmed Emily 0% 0% 10% 25% 35% 45% 55% 65% 75% 80% 85% 90% 95% 100%

11 - Graphics Zach/Matt Tristan 0% 0% 10% 25% 35% 45% 55% 65% 75% 80% 85% 90% 95% 100%

12 - Risk Management Ahmed Zach 0% 0% 10% 25% 35% 45% 55% 65% 75% 80% 85% 90% 95% 100%

13 - Sustainability Component Research/Green Building (Tristan and 
Emily) Tristan/Emily Vinnie/All 0% 0% 10% 25% 35% 45% 55% 65% 75% 80% 85% 90% 95% 100%

Meeting Minutes w/ Action Items Emily

Plus/Deltas Zach All

Deliverable Submission Zach Emily

Presentation Outline/Format Zach Emily

Report Outline/Format Zach Emily

Weekly Meeting Time Mon 10 or 12:30 Thurs 1:30-3:00

Roles
Project Manager Zach

Project Superintendent Tristan

VDC Manager Zach

Assistant Project Manager Ahmed Matt

Chief Estimator Emily

Project Engineer Rico
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