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Section I: Executive Summary

Since 1972, Jefferson County Conservation has stewarded more than 1,400 acres and 12 different
sites in southwest lowa. Its most popular park is Jefferson County Park, which has a network of
trails and a campground. Our team of University of lowa Civil and Environmental Engineering
students is excited to share this proposal for the Jefferson County Conservation Area
Campground Redevelopment. This is a multi-faceted project that aims to meet the need of
Jefferson County Park's many visitors.

Our design can be broken down into singular design elements. The scope of the design
our engineers provided is as follows: two year-round cabins, a multi-use lodge, extension of
key connecting roads, parking lots to serve the new buildings, a playscape area, extension of
utilities for updated structures, and a grading plan.

Year-Round Cabin Design

Our design includes two identical cabins for year-round rental, both incorporating a green
24-gauge metal gable roof at a 9"/12" pitch. These roofs will incorporate a 1' overhang, and a 2'
overhang over the largest windows, which are designed to emphasize the beauty of the park. The
West and North cabins face toward their respective views of the park. The exterior walls will
utilize a darker wood siding to blend well with the park's natural environment. Each cabin will
feature a two-bedroom space, kitchen, living room, bathroom, mechanical room, and a lower
walk out patio. They are also designed with a wraparound porch that has an ADA accessible
ramp. Each cabin is 1818 square foot, large enough for parties of 8 to 10 guests.

Multi-Use Lodge Design

Our client requested we focus on a multi-use lodge that can host over 300 visitors for special
events, including weddings. It can also serve as a nature educational center. The lodge design is
a 2-story 24-gauge metal roof building, with a wood siding exterior and multiple wood
columns, including two craftsman columns with stone facade at the front entryway. The lodge's
main focal point is the 4,600 square foot event center, that emphasizes the natural views of its
surroundings via large windows. We included ADA-compliant bathrooms and a front entry that
allows visitors to access any portion of the building. The design also includes an elevated
wood on at the upper floor and another porch for the lower floor.
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The elevated porch is designed with multiple structural support columns. For practical purposes,
a storage room was designed to hold tables and chairs for events, as well as other items. The
lower floor includes a second, smaller event space, a bathroom and a mechanical room to house utilities.

Key Connecting Road Extensions and Design

Another focal point in this design is the extension of paths and roadways within the site itself to
connect the new amenities our engineers designed. A 24’ concrete road connecting from the
existing Prairie Trail campground extends west all the way to Jefferson County Co. Park Dr. This
road was designed so that visitors could enter either from Key Blvd. or from Jefferson County
Co. Park Dr. so that accessibility and travel were improved for the site. Another extension
road in a teardrop shape was designed for the proposed cabins at the southern portion of the site.
In addition to providing cabin visitors with easy access, this road incorporates connections to
the parking lot .

Parking Lots for Proposed Amenities

The cabin parking lots are designed for a five-vehicle lot, including a space for ADA
accommodations. The multi-use lodge parking lot accommodates 80 parking spaces in total,
with four ADA parking spaces. The parking lot will incorporate green space islands to bring in
more natural areas with the parking lot. The parking lot for the lodge features a main lot and a
side lot.

Playscape Design

The playscape area design proposes a rubber foundation with features including seesaws, natural
stones, small wooden structures, a wood balance beam, a sand pit, and a spider-web climbing
net. These structures help emphasize ground play activities, and aim to meet ADA
accommodations. The playscape will also include benches for parents to sit at to watch their
kids, as well as trees and plants for a more natural environment. Finally, some light posts were
recommended so that during low-light hours the playscape can be lit up for practical use.

Drainage Plan Design

It is imperative that the design includes a drainage plan for the new proposed amenities. The
parking stalls will incorporate permeable pavers so water will flow to these spaces with a sloped
surface. The green island spaces will incorporate a curb inlet to allow water to flow into them.
Some subdrains are existing in the Prairie Trail Campground, and our engineers proposed adding
some subdrains along the proposed roads.
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Grading Design

One challenge our engineers dealt with was the slopes on the site. To deal with this, a grading
design was proposed where new amenities would be placed, and an outlined estimate of cut and
fill for the site was determined. More of these calculations and reports can be found in Appendix
F.

Project Cost

Through analysis of the current market and other factors impacting material cost, our final total
cost estimate for the Jefferson County Conservation Area Campground Redevelopment was
$10,726,000.00. This estimate covers the entirety of the project including construction labor
costs. The analysis was done using labor and material cost estimation from RSMeans, and site
and utility cost used Iowa Public Works Service Bureau. More of this analysis can be
found in Appendix H.

Construction Phasing

A construction phasing plan is provided to help alleviate the total cost of the project’s entirety.
In Phase I, the playscape, east parking lot, Park Rd., and lodge utilities will be constructed. The
estimated timeline for this phase is five months, excluding any change orders during
construction. This phase will cost $1,700,000.00, which includes a 20% contingency to account
for any issues found in the field and the terrain challenges for the construction of Park Rd. Phase
IT will account for Cabin Rd. and the two cabins, including utilities, which will take about a
year to complete if both cabins are built simultaneously. Phase II will cost approximately
$1,903,000.00, with a contingency of 20%. This contingency is the same as Phase I, once again
due to the complexity of the terrain in the area. Finally, Phase III includes the west parking lot
and the multi-use lodge. This part of the project will take the longest; we estimate a two-year
construction-season schedule to finish. Due to the footprint of the building and terrain concerns,
this phase will have the highest contingency at 25% and has an estimated cost of $6,769,000.00.

Section Il: Organization Qualifications and Experience

We are a team of students from the University of Iowa in our capstone design course. Our
members are highly skilled in many different types of technical engineering work as well as
organizational and communication skills.
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As our group's project manager, Gabe Baird brings leadership experience and project coordination
skills. His role as a Site Superintendent Intern at Turner Construction has given him hands-on
experience overseeing large-scale projects, managing subcontractors, and ensuring on time
budgets and schedules which are all critical skills for keeping our design project on track.
His ability to communicate with design professionals makes him able to coordinate our team and
take on many design challenges. His background in transportation design at Foth has
strengthened his technical experience with CAD design, roadway geometry, and civil
infrastructure planning. Additionally, his internship at HNTB gave him environmental
assessment experience, which is valuable for regulatory considerations and site impact analysis
of our project. Beyond his professional experience, Gabe has demonstrated strong leadership as
the President of the American Society of Civil Engineers (ASCE), Concrete Canoe Captain, and
Corn Monument Captain. He has led executive board meetings and coordinated with
industry professionals to organize all sorts of events. His ability to lead teams, manage projects,
and collaborate with clients makes him an outstanding project manager for our team.

Our Structural Designer Joseph Tippett brings experience in construction engineering and project
documentation, making him a valuable team member especially to the structural aspects of
our project. His internship with FOXXSTEM provided him with experience in document
review, RFP submissions, and client interactions, making him well-equipped in project
planning and client communication. His exposure to large infrastructure projects, such as DC
PLUG and Capital Grid, has allowed him to solve real-world challenges. His role as a
Mechanical/Electrical Assistant at the University of Iowa’s National Advanced Driving
Simulator has given him experience with AutoCAD and mechanical system design.
Additionally, his experience in construction with RJT Builders has given him practical
knowledge of blueprint reading, structural work, and site safety which will be great for
understanding the implementation of our design. With expertise in engineering software like
CAD, Civil 3D, and ArcMaps, as well as his FEMA certifications, Joseph brings many
structural capabilities to our team.

Our Water Resource Expert and Architectural Designer, Alex Gates, has a strong background
in water resource engineering and infrastructure design, making him a huge asset to our project.
His experience designing water main alignments for sanitary and storm sewers proves his
ability to create and implement essential hydraulic infrastructure. His work at Foth reviewing
and evaluating stormwater pollution protection plans shows his understanding of
environmental considerations and regulatory compliance which will be especially important
for this project. Alex’s ability to develop property displays for stakeholder meetings highlights
his communication and presentation skills, which will be essential for engaging with our
project’s client. His experience observing sanitary sewer construction and assisting in
culvert design evaluation gives him a practical understanding of the construction processes.
He has worked with a specialized water resources team on projects that prove his teamwork
and problem-solving skills, which are critical for our project's success.
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Our Survey Expert and Water Resource Designer, Matt Pauling, brings a strong background in
water resource design, environmental engineering, and civil infrastructure modeling, making him
a crucial contributor to our project. His experience creating hydraulic system designs using
industry-standard software like HEC-HMS and HEC-RAS ensures he has the technical expertise
to analyze water-related infrastructure. His work developing water and wastewater treatment
systems shows his understanding of environmental efficiency. He has experience in Civil3D
software through coursework as well as in his internship at McClure Engineering, which allowed
him to design detailed infrastructure models and consider constraints like elevation and existing
utilities. Matt’s ability to analyze survey data and evaluate cost-effective solutions will further
support our project. As the ASCE Student Chapter Secretary and leader of the UESI Surveying
Team, he brings strong organizational and leadership skills, ensuring strong collaboration within
our team.

Our Transportation and Water Resource Designer, Sydney Parks, brings a well-rounded
background in civil and environmental engineering, combining technical and leadership
experience, as well as a passion for community impact. Her role as a Materials Engineering Intern
at Terracon Consultants has provided her with hands-on experience in construction materials
testing, geotechnical observation, and project management, including proposal drafting and
budgeting. Her internship with Hunter Companies allowed her to engage with clients and learn
about property development which translates directly to our design project’s planning. Beyond her
technical experience, Sydney has demonstrated strong leadership through her involvement as
Outreach Chair for ASCE and a Peer Advisor for the lowa Engineering Student Success Team.
With experience in AutoCAD Civil 3D, ArcGIS, and field testing, along with her passion for
conservation and community engagement, Sydney will contribute to our team’s success.

Section lll: Design Services

Throughout the project, we delivered many different services to provide a well-rounded design.
A summary of the full scope of work and services completed are detailed below.

Key Changes:

e The recreational pond was excluded from our scope of design, as it had already been
completed by another consulting firm prior to the start of our project.

e Trails were not included in the final deliverables due to time constraints. Also, the
existing site already included basic grass paths, which were considered sufficient for the
current phase of design.

e Only one conceptual site plan and one building layout were submitted for client review
and selection, as the team focused on refining a single, cohesive, and ADA-compliant
design.

o Topography and cut/fill optimization became a key design driver, influencing building
orientation, grading, and roadway alignment.
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« A phasing plan was not developed, as the client prioritized cost estimation and complete
design documentation over construction sequencing.

Tasks Completed:

1. Preliminary Planning and Analysis:

e Reviewed site topography, contours, and aerial imagery using GIS and Civil 3D.

e Researched zoning and building codes, ADA requirements, and environmental
considerations.

o Conducted a walk-through of the site and participated in biweekly meetings with the
client to gather feedback and refine direction.

o Developed a Gantt chart and two-week look-ahead schedules for internal project
management.

2. Conceptual Design:

o Created one comprehensive site plan and building concept that reflected client priorities
for conservation, visitor engagement, and accessibility.

e Focused on grading efficiency and road alignment, particularly in the northern portion of
the site, to minimize earthwork and construction disruption.

o Incorporated two cabins to the south of the lodge/nature center to support overnight
stays.

o Developed a site layout that ensured ADA compliance across the entire project.

3. Building and Architectural Design:

o Designed the lodge/nature center in Revit, including:
o An event space for community functions and educational programs
o A classroom for conservation programming
o A Kkitchen and ADA-accessible restrooms
e Modeled structural components and layouts, including foundations, walls, and roof
structure.
o Completed architectural drawing sets to meet client and instructor standards.

4. Civil Site Design and Infrastructure:

o Developed a roadway alignment that minimized cut and fill, particularly at the northern
access point, based on topographic analysis.

o Designed grading across the site to ensure ADA-compliant slopes for building access,
parking, and key circulation routes.

e Modeled stormwater flow and incorporated drainage features into the site using Civil 3D
and Infraworks.

o Created a utility layout that included water, wastewater, and electrical services based on
site constraints and building orientation.
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o Ensured all sidewalk and path designs met ADA accessibility standards.
o Generated full drawing sets including cross-sections, plan and profile views, utility
locations, and drainage sheets.

5. Cost Estimation:

o Developed a detailed cost estimate for all elements included in the final design,
identifying key material quantities and typical unit costs.

6. Final Deliverables:

o Design Report

o Final Poster

o PowerPoint Presentation

o Weekly work logs and a finalized project Gantt chart

Work Plan
January February March April Man
Milestone description Assigned to Start Duration [ 12 19 26 2 9 16 23 2 9 16 23 30 6 13 20 27 4 11 18

Kickoff Meeting AlL 1/22/2025 4
Site Analysis and Data Collection All 1/27/2025 9
Stakeholder Engagement AlL 2/3/2025 1
Create Initial Concepts All 2/5/2025 10
[Develop Design Alternatives All 2/15/2025 7
Alternative All 2/22/2025 7
Environmental and Impact Studies Gabe and Sydney | 2/5/2025 14
Refine Selected Design Concept All 2/19/2025 7

Layouts Matt 3/5/2025 7
Preliminary Cost Estimation Alex 3/12/2025 7
Prepare Overall Site Layout All 3/19/2025 7
[Address Accessibility, Parking, and Flow Gabe 3/26/2025 7
Structural Design Alex and Joseph 4/1/2025 27
Utility Design Matt 41142025 27
Grading, Drainage, and Stormwater Plans Alex 4/1/2025 27
Develop Canstruction Phasing Plan Gabe and Joseph | 4/8/2025 20 |
Final Cost i Alex 4/15/2025 13 I
Design Report All 4/27/2025 14
[Drawing Set All 4/27/2025 14
Presentation All 4/11/2025 10
Poster All 4/11/2025 10 |-

Figure 1: Project Schedule

Section IV: Constraints, Challenges, and Impacts

The Nature Center and Conservation Area project is subject to several constraints, which must be
acknowledged throughout the design process. One major constraint is jurisdictional: the site falls
under the City of Fairfield as well as conservation-focused governing bodies, meaning that
regulatory compliance will involve multiple organizations. The timeline is also a non-negotiable
constraint, with the completed design required to be submitted by April 27, 2025. Additionally, all
design elements must remain within the existing boundaries of property owned by the Jefferson
County Conservation Board. These constraints shape the scope of the project, guiding what is
possible in terms of location, timeline, and regulatory compliance.
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The project has presented several challenges, many of which have emerged more clearly
throughout the design process. The team had limited prior experience with design, which
necessitated steep learning curves and proactive problem-solving. One notable challenge is the
lack of comprehensive soil data, which could result in unforeseen expenses if site preparation
becomes necessary to support new structures. Environmental regulations, particularly those
protecting local ecosystems, add complexity to the design and permitting process. Topography also
presents a significant challenge, specifically the planned connecting road between Key Blvd. and
Libertyville Rd must traverse steep terrain. Past concerns about construction site runoff entering
the eastern pond highlight the need for robust erosion- and sediment-control strategies.
Positive relationships with both the City of Fairfield and adjacent property owners are vital to
avoiding conflict and building long-term support. Stakeholder engagement is another critical
component. Gaining backing is essential for securing funding and ensuring continued
momentum. The lodge/nature center must be spacious enough to accommodate large events,
while the presence of endangered species on-site may lengthen the permit acquisition timeline.
Aesthetics are also a priority as the design must complement the surrounding natural
landscape. Lastly, access to the lower level of the lodge/nature center must be both ADA
compliant and financially feasible, which poses an additional design challenge.

The societal impacts of the project on the Fairfield community and the broader state of lowa are
expected to be significant and largely positive. The development of the lodge/nature
center and conservation area is projected to increase tourism, thereby generating additional
revenue for both the park and the City of Fairfield. This growth may stimulate demand for short-
term rental housing options, benefiting local property owners and the hospitality sector.
Educational opportunities for local students will expand through enhanced programming and
access to the site. New amenities and rentable event spaces will improve visitor experience and
offer new venues for community engagement. However, these benefits will come with some
impacts that must be managed. Increased traffic along Key Blvd. and Libertyville Road is
anticipated, which may necessitate infrastructure updates and safety improvements.
Construction activities will generate sound pollution, potentially affecting park visitors and
nearby residents. The planned road connection will intersect existing trails, requiring the
installation of crosswalks to maintain safe access. Additionally, this connection will narrow
the drainage area east of the Libertyville Road Park entrance, necessitating careful hydrologic
planning. Finally, the introduction of new facilities will place additional demands on local
electrical, water, and sewer systems, requiring infrastructure assessments and potential
upgrades to maintain service levels.

Section V: Alternative Solutions Considered

During the timeline for the design, our team and Jefferson County Conservation staff met bi-
weekly to discuss design concepts and ideas. Throughout this process, there were multiple design
options, some of which were abandoned during the selection.

10
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Site Alternative Designs

The first decision made was the site design for the project. Our engineers proposed three different
design options for the location of amenities. The first option is detailed in Figure 2 below:

Figure 2: Site Layout Alternative Design 1

In this design, our engineers considered a lodge in a southwest orientation, and four different
cabins, with a green space in between and connections to the existing trails around the pond. The
parking lot was designed in the same southwest orientation, with the playscape on the southeast
side. It was decided that four cabins would be too costly, so it was confirmed that only two
cabins would be on site. It was also noted that the parking lot and lodge should face a north-south
orientation, since the grading in southwest orientation would be much more costly and harder to
design to. Alternative Site Layout 2, shown in Figure 3, was the next discussed site layout.

11
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Figure 3: Site Layout Alternative Design 2

This design also proposed four cabins, which was discussed before deciding on two cabins.
Alternative Site Layout 2 proposed some new ideas, including a north-south orientation for
the multi-use lodge as well as the payscape on the west of the lodge. It proposed a parking lot
north of the lodge. From this alternative, our firm and client agreed on having the playscape on
the east side of the lodge, and a parking lot located further north for grading cost purposes.
The final design, Alternative Site Layout 3, is shown below in Figure 4.

4: Site Layout Alternative Design 3

The final design utilized a large parking lot, and the lodge located on the northwest corner of the
site. The playscape was also designed southwest of the parking lot, and two cabins were
proposed on the south end of the site. Trees and bushes were proposed for the site. Both groups
agreed that landscaping would be important to the design, and that the lodge would need to be
closer to the pond for better views. It was reiterated that the playscape would be east, and that
green space should be designed with the parking lot.

12
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Multi-Use Lodge Alternative Designs

The multi-use lodge went through different design modifications. The main modifications
highlighted through meetings with Jefferson County Conservation were room layouts
and prioritization. Our engineers had three different design layouts for the multi-use lodgee, the
first one is shown in Figure 5:
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Figure 5: Multi-Use Lodge Alternative Design 1

In the first design, a large event center was emphasized including amenities like bathrooms, extra
storage, a full kitchen, and mechanical rooms. We determined that it would be better to move the
bathrooms out of the event center space, and that the mechanical room should be close to the
rooms that need water. Because of this, the bathrooms and kitchen were moved closer

13
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together. The incorporation of the elevated porch was well-liked, as were the large windows.

Another design incorporated similar ideas with the lodge, but different floor layouts. Figure 6
shows the second layout option:
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Patio and Porch E ™ el
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= |
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Main Floor
300 2 T

+13 13 Prch ot

Figure 6: Multi-Use Lodge Alternative Design 2

In Figure 6, the event space was emphasized again, with a walkout elevated porch and large
windows. A learning center, classroom, entry space, restrooms, kitchen, and storage room
were included with this design as well. A lower floor space was added, which provided
more bathrooms and a second event room. The storage and mechanical rooms were moved to the
lower floor. From this design, it was agreed that a lower floor be added to help reduce footprint.
It was recommended to move the mechanical room to a location beneath the restrooms on the
upper floor. This design is the lodge design ultimately selected, with several small adjustments.

Cabin Alternative Designs

We created two design alternatives for the cabins. Our designers came up with uniquely different
designs to choose from. One design, Cabin 1, was proposed as shown in Figure 7:

14
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Figure 7: Cabin Alternative Design 1

This cabin included a porch with an ADA ramp, as well as a two bed, one bath design. A utility
closet, bathroom, and living space was designed, featuring a lofted floor with two bunk beds
for more sleeping space. The overall design was agreed upon, but the loft was removed, and a
basement was added for more space and to account for the terrain change. The second cabin,
Cabin Alt 2, was the second alternative as show in Figure 8.

15
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Figure 8: Cabin Alternative Design 2

The cabin features a two bed, one bathroom design, with a living room, kitchen, closet, and
porch. The main concern with this design is that at 612 square feet, the space may be crammed
with a constraint of 8-10 people. There was also no location for a mechanical room, and it was
decided that a larger cabin would be needed.

16
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Nature Playscape Alternative Design

Our team explored a variety of creative concepts for the alternative nature playscape design,
including a unique bubble-shaped layout made from poured-in-place rubber shown in Figure 9.

Figure 9: Nature Playscape Alternative Design

This design featured soft, flowing curves and different play zones to provide a safe, accessible play
surface. While the idea offered a modern approach, we ultimately decided against moving forward
with it. The cost of installing poured-in-place rubber at the desired scale and with the unique layout
would have exceeded feasible budget costs. The synthetic material lacked the natural aesthetic we
were aiming to create. We didn’t include seating for parents in this design or light fixtures to keep
the area lit when the sun goes down.

17
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Section VI: Final Design Details

Following alternative design selections for the design elements, we created a final design
submission. All elements were designed regarding SUDAS and IBC codes.

Multi-Use Lodge Design

After going through multiple alternative designs, the final design was produced for the multi-use
lodge as shown in Figure 10:

Figure 10: Final Multi-Use Lodge Design

The multi-use lodge design encompasses a large event center for special events, as well as
bathrooms and a kitchen area for catering. The event space has two doors out to an elevated
porch area for visitors to enjoy views of the park, as the building is situated towards the pond.
The lodge incorporates large windows, two on each wall facing the south of the site. These
windows will provide great views for visitors enjoying the event space. In addition to a large
event space, the upper floor design also includes a classroom and nature center space for
educational events and camps. The nature center has a garage door that allows for quick access.
The upper floor also features a storage closet and entryway, with a connecting hallway from the
entryway to the classroom and nature center rooms. The upper floor utilizes a staircase in the
entryway, which leads to a lower level. The lower floor is designed with a smaller event space,
to allow more visitors to rent the space, as well as a mechanical room for utilities and
bathrooms. The front entryway on the exterior consists of a gable roof, with two craftsman
columns. The two columns have a rock facade base, with exposed wood columns to the top of
the roof at the entry roof. The roof from the main event space to the entryway will be a mono-
slope design.

The multi-use lodge is designed with a 24-gauge metal-panel roof, with a light steel color to
accent the dark wood siding on the exterior walls. The slope on the gable roof and mono-slope
roof'is 1:12.
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The porch will incorporate a light-stained wood and includes a staircase on the east side of the
lodge to access the lower-level patio outside. Structural columns will be placed beneath the main
event space and elevated porch. The columns will be designed following ASCE 7-22 standards as
to account for dead and live loads above. Steel beams with wood paneling are designed to
account for roof live and dead loads in the lodge, and bracing will be provided at connections for
support against shear and torsional affects. To determine what sizing of columns and beams will
be necessary, structural analysis has been performed as outlined in Appendix C. The lodge will
utilize a concrete-poured foundation to help support any loading and soil loading in the
surrounding area.

Year-Round Cabin Design

Two cabins were designed with identical features. Each cabin features a two bed, one bath
design, with a living space, kitchen, and storage closets all located on the first floor. The cabin also
features a basement area, with a living space for extra room as a multi-functional option, and a
mechanical closet for utility considerations. The cabin’s exterior features a first-floor wrap-
around porch with an ADA ramp. The basement has a walkout concrete patio to give visitors
another place to relax and see the views of the park. The cabin also features two 12’ 6” windows
to highlight the natural views of the park. The west cabin is positioned so the windows focus on
the west side of the park, and the east is positioned towards the pond on site. The final design of
the cabins can be seen in Figure 11.

Figure 11: Final Cabin Design

The cabin has three exits, which uphold IBC code 1006.3.3 rules (see Appendix B). The ramp
attached to the wrap-around porch will be 1”°/12”, upholding to IBC code 1012.1 (see Appendix
B) The cabins will also feature an exposed King Post truss system, spanned at 7’ apart along the
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length of the cabin. The truss system will utilize hurricane ties to brace chords together, as well as
incorporate wood bracing across the truss system. The truss system is designed with Douglas Fir
5” square studs, ensuring a strong and supportive truss for the roof. The roof will be made from
green 24-gauge metal paneling and insulation, ensuring that the cabin will be able to resist cold
and windy lowa weather. The roof will incorporate a gable design, with slopes of 9”/12” and
include a gutter system for drainage. The exterior walls will utilize wood siding with a dark color
finish, and the porch will be stained with a lighter color for a more elegant design. It is
recommended that the porch wood be treated to have less maintenance needs and less weathering
and damage issues over time. The foundation will be made from CMU block.

To determine what sizing would be needed for the truss system and the type of wood, structural
analysis was performed by our engineers. Appendix B outlines the necessary calculations for
determining the proper sizing, which is outlined in ASCE 7-22.

Roadway Design

With the additions of new amenities on site, it was imperative that surrounding infrastructure was
designed to access every part of the site. To accommodate this challenge, our engineers designed
two key roadways, Cabin Rd. and Park Rd., providing access locations to the cabins and the
lodge. Park Rd. ties into the existing road from the Prairie Trail Campground and extends
west until it ties into Jefferson County Park Dr. (see Appendix D). Park Rd. will be a 24’
PCC pavement design with a 2% cross slope. A bituminous seal coat single course is designed to
help protect the underlying asphalt and will incorporate a 6” modified subbase and 6”
subgrade preparation. This road also includes a 4’ type B granular shoulder and utilizes a 5’ flat
ditch with a 4:1 fore slope and backslope, as specified in SUDAS guidelines. A 4” subdrain
is provided underneath granular shoulder to help with drainage on the site. This subdrain is 1’
beneath the edge of pavement as specified in lowa Department of Transportation DR-301 (see
Appendix D). Cabin Rd. will be a 24’ road designed to the same standards as Park Rd. The
road will incorporate a teardrop loop. This design envelopes a functional path for visitors to both
enter and exit the cabin area safely and efficiently.

Nature Playscape Design

The final design for the nature playscape is shown below in Figure 12 and includes a blend of
natural materials and thoughtful layout to create a safe, engaging, and sustainable play
environment. Divided into six distinct zones, the playscape features prefabricated play elements
made from Robina which is a hard acacia wood known for its extreme durability, resistance to
water absorption, and natural aesthetic. This material choice enhances the overall natural charm of
the area while ensuring long-lasting performance and minimal maintenance.
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Figure 12: Final Playscape Design

The ground throughout the playscape is covered in bark mulch, offering a soft, natural look with
excellent shock absorption. This material supports safe play, cushioning falls while maintaining
the integrity of the natural design. Bark mulch is also more pervious than other playground
materials, so it was designed to help benefit the drainage plan. To promote sustainability
and manage stormwater, native grasses have been planted in a designated rain garden area.
These grasses aid in drainage and filtration, reduce runoff, and create a small ecological habitat
within the park.

At the center of the playscape, a shaded gathering area has been incorporated beneath the canopy
of mature trees. This space features park benches for parents and caregivers, providing a
comfortable and cool spot to relax while observing children at play. Altogether, the design
encourages nature-based play and social interaction while supporting environmental health
and durability.

Parking Lot Design

The addition of the new park amenities meant adding new parking lots. Four parking lots were
designed in total for the site: a west and east lot for the lodge and playscape area, as well as two
lots for the cabins. The east and west parking lots are designed to accommodate 97 vehicles in
total. As per SUDAS Chapter 8C, the number of ADA accessible parking spaces in this area was
4 units, one of which is a van accessible spot. The west parking lot is designed with a front
row of spaces at 90 degrees, with 9’ width projection. This design upholds the regulations
outlined in SUDAS Chapter 8B. There will be 45-degree spaces as well, which will incorporate
26’ two-way aisles. The length of each parking space will be 18’. At each end of the two middle
angled parking areas, islands with green space will be incorporated. The pavement will be made
of 77 PCC, and both parking lots will include a 6” standard curb as shown in Figure 13 from the
Iowa DOT manual.
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6" STANDARD CURB

Figure 13: PCC Curb Details

The east parking lot will also use 45-degree spots, with two rows of 15 spots at 9’ wide each. All
parking spaces are designed with permeable pavers for drainage support. The parking lot will
need cut and fill, which can be found in the “Grading Design” section and Appendix G. The
east and west parking lot designs can be seen in Figure 14.
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Figure 14: East and West Parking Lots

Accompanied with these two lots are two more parking lots for the cabins on the south side of
the pond. These two parking lots are to be constructed from gravel to help reduce cost to the

project.
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Drainage Design

Drainage was an important detail considered throughout the design process. The drainage was
designed using The Rational Method as outlined in Chapter 2 of the Statewide Urban Design and
Specifications Manual (SUDAS).

There are different drainage designs implemented on the site. One of these is the use of
permeable pavers in the parking lot. The permeable pavers will help reduce runoff thanks to their
infiltrating properties and therefore have a lower runoff coefficient. The design for the permeable
pavers will follow SUDAS standard specifications outline in Section 7080. Figure 15 shows the
design our engineers will utilize on site.
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Figure 15: Permeable Paver Typical Design

For more information regarding the calculations for drainage with the pavers, please see Appendix
F. Another design element that was implemented on the site for drainage is curb cuts leading into
the rain gardens on the islands inside of the west parking lot. These islands will utilize native
grasses to act as a conservational rain garden, improving soil stability. The rain gardens will also
provide a pervious area within the parking lot design, so the stormwater will be drained to them to
allow proper drainage on the site. In addition to these design elements, a bioswale is also designed
in the middle of the Cabin Rd. roundabout. This area not only promotes a more natural view but
also provides vegetation that can allow stormwater to infiltrate better on the south side of the site.
Finally, storm drains were added throughout the site for water to exit from the surface. The
locations and slopes of the site can be seen in Appendix F.

Grading Design

Terrain and elevation changes for the site were a reoccurring challenge that our engineers
faced throughout the design process. It was proposed that Park Rd be built on the site ,
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therefore proper cut and fill was needed. It was also proposed that cut and fill were needed for
the parking lots and Cabin Rd. The total amount needed for both cut and fill, as shown in
calculations done in Appendix G, is 21,000 cubic yards.

Section VII: Engineers Cost Estimate

Quantities were estimated based on the preliminary site plan developed for the Jefferson County
Conservation project area. Key project components include the construction of two cabins, a
lodge, and the installation of recreational site furnishings, such as benches, lighting poles, and
playground equipment.

Dimensional takeoffs were performed using scaled plan drawings to determine approximate
areas for pavement, building and playscape footprints, as well as counts for individual
furnishings and fixtures. Additionally, the grading of the site requires both cut and fill of soils to
accommodate site features and new structures. These measured quantities provided the basis for
estimating volumes, lengths, and unit counts needed for construction.

Cost data for site design were obtained from the Iowa Public Works Service Bureau
(IPWSB), which reflect unit prices submitted by contractors for similar items of work throughout
the state. These values represent competitive market rates for materials, labor, and equipment
within lowa and were used as the primary basis for this preliminary cost estimate.

For the lodge and cabins, cost data was found through RSMeans data. The data provided
outlines all the structural and architectural components of the design, with an inclusion of
contingency and mobilization.

The playscape equipment does not align with standard bid items. These elements are categorized
under special provision items, requiring unique vendor pricing and specifications not typically
found in IDOT’s standard bid schedule.

The general cost estimates for the Jefferson County Conservation Area Campground
Redevelopment are outlined in Figure 16 through 18. Additional details on volume takeoffs,
estimated unit costs, and breakdown on individual components can be found in Appendix H.
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Site Design Estimate
ltem Cost

Division 2 776290
Division 3 205008
Division 4 157050
Division & 147168
Division & 127050
Division 7 1033544
Division & 49830
Division 9 115260
Division 11 501715
Special Provisions 1006800
TOTAL 4119715
20% Contingency 823943
FIMAL COST 4943658

Figure 16: SUDAS Quantity Takeoffs and Cost Estimation

For the site design, a contingency of 20% was provided. This contingency accounts for unknown
obstacles that could be encountered in the construction process, such as the grading issues for the
roadway, unknown utility locations throughout the site, and any weather implications experienced
throughout the project.

Figure 17 shows the cost estimate for the cabins and utilizes a contingency of 20%, with the
same concerns as addressed in the site design. The lodge will factor in a contingency of 25% a
more conservative cost estimate due to the size of the building and the more challenging
terrain.
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Ttem Cost

Structural 765748
Utilities 703595
Foundation 1681983
Architectural 163549
Excavation 152748
Mobilization 300000
25% Contingency 241906
TOTAL COST 4710000

Figure 17: Cost Estimation for Multi-Use Lodge

Item Cost

Structural 123323
Utilities 62009
Foundation 48816
Architectural 58326
Excavation 22012
Mobilization 48000
1 Cabin 375603
TOTAL 751206
20% Contingency 150241
TOTAL COST 001448

Figure 18: Cost Estimation for the Year-Round Cabins
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Section IX: Phasing Plan

Due to the amount of total cost needed for this design, our firm recommends a phasing plan
for the entire site design. The phasing plan is broken into three parts, which will be easier to
fund for rather than an upfront cost. These three parts are shown in Figure 19.

Figure 19: Phasing Plan for Jefferson County Conservation Area Campground Redevelopment

Phase |

Phase I incorporates the east parking lot, natural playscape, Park Rd., and gravel maintenance
lot. These features were phased together to implement key connections for the park and
increase foot traffic from the RV area. The playscape was also phased with this plan to help
increase funding possibilities, as play structures are often easier to fund. This phase will also
help with accessing the existing maintenance building. This phase will take one construction
season to complete, and the cost to build will be $1,700,000.00. This includes a 20%
contingency to account for any obstacles found during construction.
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Phase 11

During Phase II, the two cabins and Cabin Rd. are set to be completed. These items were chosen
with a goal of boosting revenue for the park. Having these cabins will not only allow visitors to
stay year round but will increase foot traffic. The increase in foot traffic will help bring in more
money for the park. This phase is expected to take one construction season to complete and will
cost $1,903,000.00 to build. This includes a 20% contingency to account for any obstacles found
during construction.

Phase 111

Phase III is the most expensive and includes the cost of the multi-use lodge and the west parking
lot. Due to the building's size and concerns with grading, a 25% contingency was utilized, for a
final cost of $6,769,000.00. This phase will take 2-3 construction seasons to finish, barring any
setbacks during construction. Although this Phase will cost more and take longer than the other
two, the lodge will be the biggest provider of income from the design. The lodge itself will help
bring in a lot of tourist attraction and will play a huge factor of increased engagement from the
community.
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Section VII: Appendices

Appendix A: Project Scheduling

January February March April Ma:
Milestone descri Assigned to Start 5 12 19 2 9 16 23 16 23 30 13 20 27 11 18

Kickoff Meeting All 1/22/2025 4
Site Analysis and Data Collection All 1/27/2025 9
Stakeholder Engagement All 2/3/2025 1
Create Initial Concepts All 2/5/2025 10
Develop Design All 2/15/2025 7
Alternative Evaluation All 2/22/20: 7
Environmental and Impact Studies Gabe and Sydney | 2/5/2025 14
Refine Selected Design Concept AlL 2/18/2025 7
Infrastructure Layouts Matt 3/5/2025 7
Preliminary Cost Estimation Alex 3/12/2025 7
Prepare Overall Site Layout All 3/19/2025 7
JAddress ibility, Parking, and Flow Gabe 3/26/20: 7
Structural Design Alex and Joseph 4/1/2025 27
Utility Design Matt 41142025 27
Grading, Drainage, and Stormwater Plans Alex 4/1/2025 27
Develop Construction Phasing Plan Gabe and Joseph 4/8/2025 20
Final Cost Estimation Alex 4/15/2025 13
Design Report Al 4/27/2025 14
Drawing Set Al 4/27/2025 14

1 Al 4/11/2025 10
Poster Al 4/11/2025 10

Figure 2: Project Schedule
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Appendix B: Site Design

Figure 3: Site Layout Alternative Design 2
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Figure 4: Site Layout Alternative Design 3
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Appendix C: Multi-Use Lodge
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Figure 5: Multi-Use Lodge Alternative Design 1
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Figure 6: Multi-Use Lodge Alternative Design 1

Figure 10: Multi-Use Lodge Final Design
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Table 1B  Section Properties of Standard Dressed ($45) Sawn Lumber
X-X AXIS Y-Y AXIS
Standard Araa Moment Moment Approximate weight in pounds per linear foot (lbsift)
Nominal Dressed of Section of Section of of piece when density of wood equals:
Size Size (548) Section |Modulus| Inertia |Modulus| Inertia
bxd bxd A S lex Sy, Ly 25 Ibsifi’| 30 Ibs/fit’] 35 Ibsift®| 40 Ibs/fi’| 45 Ibs/fit’| 50 Ibs/ft®
in. x in. in.? in.? in.* in.? in*
Boards'
1x3 3/4 x 2-1/2 1.875 0.781 0877 0.234 0.088 0.326 0.381 0.456 0.521 0.586 0651
1x4 3/4 x 3-1/2 2625 1.531 2 680 0.328 0.123 D.456 0.547 0.638 0.729 0.820 0811
1x6 3/4 x 5-1/2 4125 3781 10.40 0.516 0.193 0.716 0.859 1.003 1.146 1.289 1432
1x8 34 x 7114 5.438 6.570 2382 0.680 0.255 0.944 1.133 1.322 1.510 1.699 1.688
1x10 34 x 9-1/4 6.938 10.70 4947 0.867 0.325 1.204 1.445 1.686 1.927 2.168 2.409
1x12 304 x11-1/4 8.438 15.82 B88.99 1.055 0.396 1.465 1.758 2.051 2.344 2.637 2.930
Dimension Lumber (sea NDS 4.1.3.2) and Decking (see NDS 4.1.3.5)
2x3 1-1/2 x 2-1/2 3.750 1.56 1.953 0.938 0.703 0.651 0.781 0.911 1.042 1.172 1.302
2x4 1-1/2 x 3-1/2 5.250 3.08 5.359 1.313 0.984 0.811 1.084 1.278 1.458 1.641 1.823
2x5 1-1/2 x 4-1/2 6.750 5.08 11.39 1.688 1.266 1172 1.406 1.641 1.875 2.109 2.344
2x6 1-1/2 x 5-1/2 B8.250 7.56 2080 2.063 1.547 1.432 1.718 2.005 2292 2578 2 865
2x8 1-12x7-1/4 10.88 13.14 47 B3 2719 2.039 1.888 2 266 2643 3021 3.398 1776
2x10 1-1/2 x 8-1/4 13.88 21.39 9893 3469 2602 2409 2 891 3372 3.854 4336 4 818
2x12 1-1/2x11-1/4 | 16.88 31.64 178.0 4219 3164 24930 3.516 4.102 4 6B 5273 5.859
2x14 | 1-1/2x13-1/4 | 19.88 43.89 290.8 4.969 3.727 3.451 4.141 4.831 5.521 6211 6.901
3xd 2-1/2 x 3172 B.75 5.10 B8.932 3.646 4857 1.519 1.823 2127 2431 2734 3.038
3x5 2-1/2 x 4-1/2 11.25 844 18.98 4 688 5 859 1.953 2.344 2734 3125 3516 3.906
3x6 2-1/2 x 5172 13.75 12.60 34 .66 5729 7161 2.387 2865 3.342 3.819 4297 4.774
IxB 2-0/2 x 7174 18.13 21.90 79.39 7.552 9.440 3.147 3.776 4.405 5.035 5664 6.293
3x10 2-1/2 x 9-1/4 2313 3565 1649 9635 12.04 4015 4818 5621 6.424 7227 8.030
3x12 | 2212x 11114 | 2813 5273 296.6 11.72 14 65 4883 5859 6.836 7.813 B.T89 9.766
3x14 | 2212x 13114 | 3313 7315 484 6 13.80 17.25 5751 6.801 8.051 9.201 10.35 11.50
Ix16 | 2-1/2x151/4 | 38.13 96.90 738.9 15.89 19.86 6.619 7.943 9.266 10.59 11.91 13.24
44 3-1/2 x 3-172 12.25 7.15 12.51 7146 12.51 2127 2.552 2977 3403 3.828 4.253
4x5 3-1/2 x 4172 15.75 11.81 26.58 9188 16.08 2.734 3.281 3.828 4375 4922 5.469
46 3-1/2 x 5-1/2 19.25 17.65 48.53 11.23 19.65 3342 4.010 4679 5.347 6.016 6.684
4x8 3172 xT7-1/4 25.38 30.66 1111 14.80 25.90 4.405 5.286 6.168 7.049 7.930 8.811
4x10 3-1/2 x 9-1/4 32.38 49.91 230.8 18.89 33.05 5621 B6.745 7.869 B.993 10.12 11.24
4x12 | 312x11-1/4 | 39.38 73.83 415.3 2297 40.20 6836 B.203 9.570 10.94 12.30 13.67
4x14 | 31/2x13-1/4 | 46.38 102.41 678.5 27.05 47.34 B.051 9661 11.27 12.88 14.49 16.10
4x16 | 3-1/2 x 15-1/4 | 53.38 135.66 1034 31.14 54.49 8 266 11.12 12.97 1483 16.68 18.53
Timbers (5" x 5" and larger)”
Post and Timber (see NDS 4.1.3.4 and NDS 4.1.5.3)
5x5 4-1/2 x 4-1/2 20.25 15.19 34.17 15.19 34.17 3.516 4.219 4.922 5.625 6.328 7.031
Bx6 5-1/2 x 5-1/2 3025 2773 7626 2773 76.26 5252 6.302 7.352 8.403 9453 10.50
6 x 8 5-1/2 x 7-1/2 41.25 51.56 183.4 37.81 104.0 7161 §.584 10.03 11.46 12.89 14.32
Bx8 7112 x 7-1/2 56.25 70.31 263.7 70.31 263.7 9.766 11.72 13.67 15.63 17.58 19.53
8x 10 7-1/2 x 8-1/2 71.25 112.8 5359 89.06 3340 12.37 14.B4 17.32 19.79 2227 2474
10x10 | 9-1/2x8-1/2 90.25 142.9 6788 1429 678.8 15.67 18.80 2184 25.07 28.20 3134
10x12 | 8-1/2x11-142 | 108.3 200.4 1204 173.0 B21.7 18.87 2276 26.55 30.35 34.14 3793
12x12 [ 1112x11-1/2] 1323 253.5 1458 253.5 1458 2296 27.55 3214 36.74 41.33 4592
12x 14 | 11-1/2x 13-1/2] 155.3 349.3 2358 297 .6 1711 26.95 32.34 37.73 43.13 48.52 53.91
14x 14 | 13-1/2x13-1/2] 1823 4101 2768 410.1 2768 31.64 37.97 44.30 50.63 56.95 63.28
14x 16 | 13-1/2x 15-1/2] 209.3 540.6 4189 470.8 3178 36.33 43.59 50.86 58.13 65.39 72.66
16x 16 | 15-1/2 x 15-1/2] 2403 620.6 4810 620.6 4810 41.71 50.05 58.39 66.74 75.08 83.42
16x 18 | 15-1/2 x 17-1/2] 271.3 791.1 6923 700.7 5431 47.09 56.51 65.93 75.35 B4.77 8418
18x 18 | 17-1/2x17-1/2| 306.3 893.2 7816 893.2 7816 53.17 63.80 T4.44 85.07 895.70 106.3
18x 20 | 17-1/2 x 18-1/2] 341.3 1109 10813 89953 8709 59.24 71.09 B2.94 94.79 106.6 118.5
20x 20 | 18-1/2 x 18-1/2| 3803 1236 12049 1236 12049 66.02 79.22 824 105.6 115.8 1320
20x 22 | 18-1/2 x21-1/2] 419.3 1502 16150 1363 13285 72.79 B7.34 101.9 116.5 131.0 145.6
22x22 [21-1/2x 21172 4623 1656 17808 1656 17806 80.25 96.30 1124 128.4 1445 160.5
22 x 24 | 21-1/2 x23-1/2 ] 505.3 1979 23252 1810 19483 87.72 105.3 122.8 140.3 157.9 175.4
24 x 24 | 23-1/2 x 23-1/2| 552.3 2163 25415 2183 25415 05.88 115.1 134.2 153.4 172.6 191.8
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Depth Area X-X Axis Y-Y Axis
d (in.) A (in”) LGnY) | Sdin’) [ rd(in) L(nY | S.(in’)
8-1/2 in. Width (r, =2.454 in.)
9:5/8 8181 631.6 1312 2778 4926 1159
11 93 50 942 8 171.4 3.175 562.9 132.5
12-3/8 1052 1342 2169 3572 6333 149.0
13-3/4 116.9 1841 267.8 3.969 703.7 165.6
15-1/8 128.6 2451 3241 4366 774.1 182.1
16-1/2 1403 3182 3857 4.763 844 4 198.7
17-7/8 151.9 4046 452.6 5.160 914.8 215.2
19-1/4 163.6 5053 5250 5557 9852 2318
20-5/8 175.3 6215 602.6 5.954 1056 2484
22 187.0 7542 685.7 6.351 1126 264.9
23-3/8 198.7 9047 774.1 6.748 1196 281.5
24-3/4 210.4 10740 8678 7.145 1267 298.0
26-1/8 2221 12630 966.9 7.542 1337 314.6
27-112 2338 14730 1071 7939 1407 331.1
28-7/8 245 .4 17050 1181 8.335 1478 3477
30-1/4 2571 19610 1296 R.732 1548 364.3
31-5/8 268.8 22400 1417 9.129 1618 380.8
33 280.5 25460 1543 9.526 1689 3974
34-3/8 2022 28770 1674 9.923 1759 413.9
35-3/4 303.9 32360 1811 10.32 1830 430.5
37-1/8 315.6 36240 1953 10.72 1900 4470
38-1/2 327.3 40420 2100 11.11 1970 463.6
39-7/8 338.9 44910 2253 11.51 2041 480.2
41-1/4 350.6 49720 2411 1191 2111 496.7
42-5/8 362.3 54860 2574 12.30 2181 5133
44 374.0 60340 2743 12.70 2252 5298
45-3/8 385.7 66170 2917 13.10 2322 546.4
46-3/4 397.4 72370 3096 13.50 2393 562.9
48-1/8 409.1 78950 3281 13.89 2463 579.5
49-1/2 4208 85910 3471 1429 2533 596.1
50-7/8 432.4 93270 3667 14.69 2604 6126
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Design values In pounds per square inch (psi)
Tenslon Shear Compression | Compression Gradi
Species and commercial Size parallel | parallel perp:ndlculur p:ralla-l Specific| Ru m:E
grade classification Bending | to grain o grain o grain o grain Modulus of Elasticity Gravity* | Agency
Fo F, E, Fo A e | Ewin a
W To0 7,500 178 B0 2,050 1,000,000 | &50,000
Sedect Structural 2,350 1,650 178 565 1.800 1,600,000 &80,000
Mon-Dense Select Structunal 2,050 1,450 175 480 1.800 1,600, 000 580,000
Mo.1 Dense 1,650 1,100 175 1) 1.750 1,800, 000 &80,000
No.1 2*_ 4" wide 1,500 1,000 175 565 1.650 1,600, 000 580,000 055
No.1 Non-Denss 1,300 a7s 175 480 1.550 1,400,000 510,000 B
Mo.2 Dense 1,200 750 175 1) 1.500 1,600, 000 580,000
No.2 1,100 675 175 565 1.450 1,400,000 510,000
No.2 Non-Dense 1,050 600 175 480 1.450 1,300,000 | 470,000
No.3 and Stud 650 400 175 565 B850 1,300,000 | 470,000
Consiruction ars 500 175 565 1,600 1,400,000 510,000
Standard 4" wide 475 275 178 565 1.300 1,200,000 | 440,000 055
Uitility 225 125 175 565 850 1,200,000 | 440,000
Dense Select Stuciural 00 1550 75 50 1,000 1,000,000 | 50,000
Sedect Structural 2100 1,450 178 565 1.800 1,600,000 &80,000
WNon-Dense Sslect Structural 1,850 1,300 178 480 1.700 1,600, 000 580,000
Mo.1 Dense 1,500 1,000 178 1) 1.650 1,600,000 &80,000
No.1 —— 1,350 a7s 175 565 1.550 1,600,000 580,000 055
No.1 Non-Dense 1,200 775 175 480 1.450 1,400,000 510,000
No.2 Dense 1,050 650 175 B60 1.450 1,600,000 580,000
No.2 1,000 600 175 565 1.400 1,400,000 510,000
No.2 Non-Dense 850 525 175 480 1.350 1,300,000 | 470,000
No.3 and Stud 575 350 175 565 80D 1,300,000 | 470,000
Dense Select Siruciral Z.200 T.550 175 Bo0 T.650 7,000,000 | 620,000
Sedect Structural 1,850 1,350 178 565 1.700 1,600,000 &80,000
WNon-Dense Sslect Structural 1,700 1,200 178 480 1.650 1,600, 000 580,000
Mo.1 Dense 1,350 900 178 1) 1.600 1,600,000 &80,000 SPIE
Wo.1 &* wide 1,250 800 178 565 1.500 1,600, 000 580,000 055
No.1 Non-Denss 1,100 00 175 480 1.400 1,400,000 510,000 B
Mo.2 Dense 475 600 175 1) 1.400 1,600, 000 580,000
MNo.2 4925 550 175 565 1.350 1,400,000 510,000
No.2 Non-Dense 875 500 175 480 1.300 1,300,000 | 470,000
No.3 and Stud 525 325 175 565 775 1,300,000 | 470,000
Dense Select Structural 1,850 1,300 175 [ 1.600 1,900,000 | &80,000
Sedect Structural 1,700 1,150 175 565 1.650 1,800,000 | &80,000
Non-Dense Sedect Structural 1,500 1,050 175 480 1.600 1,600,000 580,000
No.1 Dense 1,200 800 175 B60 1.550 1,800,000 | &80,000
No.1 & 1,050 700 175 565 1.450 1,600,000 580,000 4
No.1 Non-Dense 107 wige 850 625 175 480 1.400 1400000 | s10.000 =5
Mo.2 Dense 850 525 175 1) 1.350 1,600, 000 580,000
MNo.2 800 475 175 565 1.300 1,400,000 510,000
Mo.2 Non-Denss 750 425 175 480 1.250 1,300,000 470,000
No.3 and Stud 475 275 175 565 750 1,300,000 | 470,000
Dense Select Sruciural TEOOD | 1250 175 (] T.750 1,000,000 | ©90.000
Sedect Structural 1,600 1,100 175 565 1.650 1,800, 000 &80,000
Non-Dense Sedect Structural 1,400 a75s 175 480 1.550 1,600,000 580,000
No.1 Dense 1,100 750 175 B60 1.500 1,800,000 | &80,000
No.1 1,000 650 175 565 1.400 1,600,000 580,000
No.1 Non-Denss 12 wide 200 575 175 480 1.350 o000 | sopoo | O5°
Mo.2 Dense 800 500 178 1) 1.500 1,600, 000 580,000
No.2 750 450 178 565 1.250 1,400,000 510,000
Mo.2 Non-Dense Ta0 400 178 480 1.250 1,300,000 470,000
Wo.3 and Stud 450 250 175 565 725 1,300, 000 470,000
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Dezlgn values in pounds per sguare inch (psi)
Tenslon Shear Compression | Compression Grading
Bpecizs mnd comma—cial ‘gllhm:ml parallel | paraliel | perpendicular parallel Specific | Rules
grads Clan on Bending | tograin | to grain to grain to grain Modulus of Elasticity | Gravity® | Agency
F, F, Fu F. E | E. G

SOUTHERN PINE {Surfaced Dry - Used In dry service condtions - 18% or less molsture content)

1,750 175 B&0 2,000 1,800,000 660,000
Dense Structural 72 1,450 175 BE0 1,650 1,800,000 660,000 0.55 SPIB
Diense Structural 65 1,300 175 {==]1] 1,300 1,800 ':ECI 60,000
SOUTHERM PINE (Surfaced Green - Used In any service condiion

1,400 165 EETN] 1,300 1,600 000 580,000
Diense Structural 72 2-1/2° & wider 1.750 1,200 165 440 1,100 1,600 00 580,000 0.55 SPIB
Dense Structural 65 2-42°-4* thick 1,600 1,050 165 440 1,000 1,600,000 580,000
MIXED SOUTHERN PINE
Salect Structural 2,050 1,300 175 565 1,800 1,600,000 580,000
Mo 1 2° - 4* wide 1.450 &75 175 565 1,650 1,500,000 550,000 0.51
MNo.2 1,100 &6ra 175 565 1,450 1,400 00 510,000 i
Mo.3 and Stud E50 400 175 565 850 1,200,000 440,000
Constrchon B50 500 75 3 T 600 1,300,000 | 470,000
Standand 4" wide 475 i1 175 565 1,300 1,200 00 440,000 0.59
LMl 225 125 175 565 850 1,100,000 400,000
Select Structural 1.850 1,100 175 565 1,700 1,600,000 580,000
o1 5" - 6" wide 1.300 750 175 565 1.350 1,500 000y 550,000
o2 1 0y (=i 175 565 1,400 1,400 00 510,000 051
0.3 and Stud 575 350 175 565 L] 1,200,000 440,000
Select Structural 1.750 1,000 175 565 1,600 1,600,000 580,000 SPIB
o1 B* wide 1.200 700 175 565 1,450 1,500 000y 550,000 0.51
o2 825 550 175 565 1,350 1,400,000 510,000 i
Mo.3 and Stud 525 325 175 565 H00 1,200,000 440,000
Select Structural 1.500 875 175 ob5 1,600 1,600 000 580,000
o1 10" wide 1.050 &00 175 565 1,450 1,500,000 550,000
P02 800 475 175 565 1,300 1,400,000 510,000 051
Mo.3 and Stud 475 275 175 565 750 1,200 00 440,000
Select Structural 1,400 825 175 565 1,550 1,600 00 580,000
P01 12" wide grs 575 175 565 1,400 1,500,000 550,000 .51
Mo.2 750 450 175 565 1,250 1,400,000 510,000 i
Mo.3 and Stud 450 250 175 565 725 1,200 0 440,000
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Deslgn values In pounds per square Inch (psl)

Species and commercial Size Tenslon Shear Compression | Compression Grading
Grade classMfication paralled paraliel perpendicular paraliel Specific | Rules
Bending | tograin | to grain to grain o grain Modulus of Elasticity | Gravity' | Agency
Fi F, F, Fey F. E E'ﬂ G
M T.500 i) EEE] GE 500 1500000 | 550000
Beams and . . .
Mo.1 Sringers 250 625 185 15 750 1500000 | 550,000
Mo.2 800 400 185 815 475 1,200,000 | 440,000 oss | NELMA
Select STuCla Poste o 1,400 025 185 815 850 1500000 | 550000
Mo . 1,150 750 105 15 825 1500000 | 550,000
Mo.2 650 425 185 15 375 1,200,000 | 440000
550 00 EEE] B0 ] 1,200,000 | 440,000
Beams and - E
rimors 1,150 550 155 820 700 1200000 | 440000
4 725 375 155 820 450 1,000000 | 370,000 o5 | nELMA
Salect SruCira P— 1250 i) EES] 20 EFE] 1300000 | 440000
Mo.1 Tiroors 1,000 675 155 820 775 1,200,000 | 440,000
575 400 155 820 350 1,000000 | 370,000
1050 7] T30 a0 TI5 7100000 | 400000
Mo B;;mg el ars 450 130 440 600 1100000 | 400,000
Mo.2 ngers 575 300 130 440 375 200,000 330,000
Select STuCILE 1,000 75 T30 a0 ] 1,100,000 | 400000 D44 | NLGA
Mo.1 Posts and 800 550 130 440 675 1,100,000 | 400,000
Mo.2 Timbers 475 325 130 440 475 200,000 330,000
1,100 50 145 az0 800 1,000,000 | 370,000
5° % 5 and Larger| 950 650 145 420 800 1,000000 | 370,000 0.37 RIS
750 400 145 420 850 800,000 330,000
1,200 5] a0 EEE] ] 1,300,000 | 470000
Beams and
Mo rimors 1,000 500 140 435 675 1,300,000 | 470,000
Mo.2 4 650 325 140 435 450 1,000000 | 370000 oas | wews
Salect SruCira 1150 ] Tan FEE] EFE] 1300000 | 470,000
Mo.1 Pﬁi:‘: 825 600 140 435 750 1,300,000 | 470,000
Mo.2 550 350 140 435 525 1,000000 | 370.000
Select Struciura 1,200 5] a0 EEE] ] 1,300,000 | 470,000
Mo E‘;a"“i and 1,000 500 140 435 675 1,300,000 | 470,000
Mo.2 ringers 650 325 140 435 450 1100000 | 400,000 )
Salect SruCira 1150 ] Tan FEE] EFE] T300.000 | 470,000 045 | WWPA
Mo.1 Pﬁi:‘: 825 600 140 435 750 1,300,000 | 470,000
Mo.2 550 350 140 435 525 1,100,000 | 400.000
SOUTHERM PINE (Wet Service Conditons)
Dense Select Structural 1.750 1,200 165 @40 1,100 1,600,000 | 580.000
Selact Structurs 1,500 1,000 185 375 as0 1,500,000 | 550,000
Mo. 1 Dense 1,550 1,050 165 440 ars 1600000 | 580,000
1,350 800 185 375 825 1500000 | 550,000
Mo. 2 Dense 5" x 5 and Larger| 678 850 185 440 625 1,300,000 | 470000 .55 SPIB
2 850 550 185 375 525 1,200,000 | 440,000
Dense Select Structural 88 2,100 1,400 185 440 1,300 1600000 | 580.000
Dense Select Structural 72 1,750 1,200 185 440 1,100 1600000 | 580000
Dense Select Structural 65 1,600 1,050 165 440 1,000 1,600,000 | 580,000
Bmams and 1,700 550 125 [FE] ] 1,300,000 | 470000
Mo.1 Sringers 800 450 125 425 625 1,300,000 | 470.000
Mo.2 600 300 125 425 425 1,000000 | 370,000 oaz | niea
Select SruClira 1050 00 EFE] EFE] Bo0 1300000 | 470,000
Mo Prc::_l:'r': a50 550 125 425 700 1,300,000 | 470,000
Mo.2 500 325 125 425 500 1,000000 | 370000
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Bending About X-X Axis Bending About Y-Y Axis Axially Loaded Fasteners
{Loaded Perpendicular to Wide Faces ({Loaded Parallel to Wide Faces
of Laminations) of Laminations)
Compression Shear Parallel Modulus Compresson | Shear Paraliel Modulus Tension | Compeession Spedific Grawity
Bending Pespendicular to Grain af Pespendicular ta Grain of Panalieito| Paralel o for
o Grain Elasticity Bending o Grain Elarsticity Geain Grain Fastener Design
Tension Fur Fex Fer Far
o wtbam | Tog ot b Face. Face Dutiaction Suaslty Deflection Subilty Topor
e LT Cakedation™ Cancatons™ Battomn | Side Face|
o - Face
Combinssion| Speies | Fuy | Fo Foy For | Eie | Evare | B | For | Far | Fu™ |Eyvue| Byaro | Even | F F, s
Symbol | Outer) Core | (psi) ipsi) ipsi) psi) (10 ps) | (10° psi) | (10F psi) | ipsi) ipsi) ipsi) (10 psi) | (10% psi) | (80° psi | ipsi (psi}

T6F-1.3E 1600 825 318 185 14 13 068 [ 218 170 12 11 .58 G0 525 n.a1
[Tarv oror a0 | =0 | 0 | o0 FL3) ] ] [E] TaED | BA0 0 T8 15 [X5] or% a0 | 084 | 050 |
16F-VE DFIDF 16500 1600 860 560 265 7 16 088 1480 860 20 16 15 078 1000 16500 a8 080
16F-E2 HEHF 16500 1080 a8 378 215 15 14 074 1200 78 180 14 13 068 26 1150 0.43 043
16F-E3 DFIDF 1500 1200 860 560 265 7 16 088 1400 860 230 16 15 078 78 1500 080 080
16F-EB DFIDF 16500 1600 860 560 265 7 16 088 1880 860 20 16 15 078 1000 16500 a8 080
16F-ET HEMHF 1500 1600 ars 378 218 16 14 074 1380 a76 180 14 13 074 78 1250 0.43 0.43
[eFv2 | seee | o0 | 1em0 T40 50 300 6 15 [3E] 1450 B50 260 18 ] [ET) 1000 1300 [ 085
16F-V3 SPiEP 1500 1480 740 40 300 15 14 074 1480 50 260 15 1.4 074 78 1400 085 058
16F-VE SPiSP 16500 1600 50 G50 300 7 16 088 1600 50 260 16 15 078 1000 1550 086 055
16F-E1 SPiEP 1500 1260 50 G50 300 7 16 088 1400 50 260 17 16 .88 1080 1550 085 055
16F-E3 SPiSP 1500 1600 50 G50 300 1.8 17 080 1680 50 260 17 L6 085 1100 1550 0.55 .55

20F-1.5E 2000 1100 425 186 16 15 078 800 38 170 13 12 063 728 526 .41

= Tror 0| iam | &b | &0 pia Ty TE [ e | 0 0 T8 15 i) o6 | esb | o= | o0& |
20F-\7 DFIDF 2000 2000 50 G50 265 7 16 088 1480 60 20 17 16 .85 1080 1500 a8 080
20F-v12 ACIAC 2000 1400 860 560 265 16 15 a7e 1260 470 20 158 14 074 26 1500 0.46 046
20F-\v13 ACIAC 2000 860 56D 265 16 15 a7 1260 470 20 158 1.4 074 50 1550 0.46 046
20F-\v14 POCPOC | 2000 1480 860 560 265 16 15 a7e 1300 470 20 158 1.4 074 00 1500 0.46 046
20F-\15 POCPOC | 2000 2000 860 56D 265 16 15 ] 1300 470 0 18 14 074 500 16500 0.d6 046
20F-E2 HEHF 2000 1400 500 500 215 7 16 088 1200 a8 180 18 14 074 26 1350 0.43 043
20F.E2 DFIDF 2000 1200 860 560 265 18 17 080 1400 860 20 17 16 .88 1080 1500 0.8 080
20F-E8 DFIDF 2000 2000 860 560 265 18 17 080 1880 860 20 17 16 .88 1180 16550 a8 080
20F-E7 HEHF 2000 2000 500 500 215 18 16 088 1480 a6 180 18 1.4 074 1080 1450 0.43 043
20F-E8 ESES 2000 1300 450 450 200 16 15 a7 1000 318 176 18 14 074 26 1100 a.41 .41
2eF-ESPF1 | SPREFF | 2400 2400 860 560 215 7 16 088 1180 470 180 17 i 088 1180 2000 0.42 D42
24F-ESPFY | SPRSPF | 2400 1580 860 G50 218 L7 16 088 1200 470 186 16 15 078 500 1750 0.42 042
[ZFv2 SPIEF 2000 1560 740 50 300 6 18 5] 1480 B50 260 18 [ [E0] 1000 1400 [ 088
20F. spisp 2000 1480 850 850 aoa 16 15 ore 1800 50 260 18 18 07e 1000 1400 088 088
20F-v8 SPiEP 2000 2000 740 40 300 .7 16 088 1480 50 260 158 1.4 074 1080 1600 085 055
20F-E1 SPiSP 2000 1300 50 G50 300 18 17 080 1400 50 260 17 16 .85 1080 1550 086 058
20F-E2 SPiSP 2000 2000 50 G50 300 1.8 17 080 1700 50 260 1.7 16 .85 1160 1500 .55 0.65
24FATE 2400 1480 500 210 18 [E] 080 | 1080 318 188 14 13 [T 78 1000 a2
[22F-vE DFHF 2400 1600 G50 G50 215 8 17 080 1380 78 200 16 3 078 1100 1450 [ 043
24F-v10 DEMF 2400 2400 850 850 218 18 18 086 1480 78 200 18 s 07e 1180 1550 0.8 043
24F-E11 HEHF 2400 2400 500 500 215 14 18 086 1880 a8 180 16 15 078 1180 1850 0.43 043
24F-E18 HEME 2400 1800 500 800 218 18 18 086 1200 a78 180 18 18 07e 78 1800 0.43 0.43
22T SFIEF 2400 1780 740 50 300 i 7 080 1480 B50 260 T8 8 [E] 1100 1800 [ 088
2era ™ SPiSP 2400 1680 740 650 210 18 17 080 1380 470 20 16 15 078 78 1350 085 043
2ar.v8 Spigp 2460 2400 740 740 at0 18 i7 080 1700 50 260 17 3 088 1180 1500 085 088

Figure 19: NDS Wood Member Properties

Design Properties (100% Load Duration)

Basic Properties Reaction Properties
ot | Mo | gy (M| e | e | Vlpirmedte | O et

Depth | T | W51 | Resistive 1Y | “Vertical -
ght Elx 10 Reaction | peact

(Ibs/it) 'r'lm:;” {in Z-1bs) ‘?:;}' {ibs) (bs) | NoWeh | WithWeb | NowWeb | WithWeb
Stiffeners | Stiffeners™ | Stiffeners | Stiffeners?

0 | 23 7,500 157 1,220 910 1220 1,935 NA. 7,350 NA
aw [2m0 | 26 3,000 186 1330 | 1,005 1330 2,145 NA. 2 565 N.A.
230 | 20 3,330 206 1,330 | 1,060 1,330 2410 NA. 2,790 A,
10 | 25 3,160 761 1,560 aln 1,375 1,935 2,295 7,350 2,105
20 | 24 3,195 315 1655 | 1,00 1,460 2,145 2,505 7 565 2,925
WA | 230 | 30 4,215 w 1655 | 1,060 1,485 2410 2,765 2,790 3,150
30 | 1.0 5,180 119 1705 | 1,080 1,505 7460 2815 3,000 3,360
560 | 4.0 9,500 636 2050 | 1265 1725 | 3,000 3475 3455 3,930
1 | 28 3,710 392 1,860 aln 1,375 1,935 2,795 7,350 2,108
270 | 3l 4490 462 1945 | 1,005 1,460 2145 2,505 7 565 2975

w7 | 33 4,990 509 1945 | 1060 1.485 2410 2,765 2,790 3,150
360 | 313 7335 612 195 | 1,080 1505 | 2460 2815 3,000 3,360

560 4.7 11,275 926 2,390 1,764 1,175 3,000 A 3,455 3,930
110 10 4,280 535 2,145 al0 1375 1,935 2,45 2,350 2,105
il 13 5,140 629 2,150 1,005 1,460 2,145 2,505 ? 565 2925

168" | 23 15 5710 641 2,190 1,060 1,485 2410 2,765 2,790 3,150
36 15 8405 830 2,190 1,080 1,505 2460 2815 3,000 3,360
560 [ 45 12,925 1,252 2710 1,765 1725 3,000 A5 3455 3,930

Figure 20: TJI Wood I-Joist Properties
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Figure 21: AISC Steel Member Properties
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Boise Cascade

Engineered Wood Products

Technical Note|

Weights of Building Materials — Pounds Per Square Foot [PSF

CEILING

FLOOR (cont.)

Acoustical fiber board "' 1 Hardwood flooring, 7/7-in mm 4
Suspended steel channel system ' 2 1/4" linoleum or asphalt tile ™ 1
Suspended wood channel system 25 BCI/AJS ™ joists @ 16" o.c., 3/4" 10
2xB ceiling joists @ 16" 0.c., R-49 7 sheathing, 1/2" gypsum board
insulation, 1/2" gypsum board ?‘;M G:;—gre;e topping gg
1" Plaster 8 arpel a 2
1/2" gypsum board U 09 Watlﬁ-rpn?ofing Membranes o
5/8" gypsum board (" 275 Bituminous, smooth surface ' 1.5
Liquid applied " 1
ROOE
7 : SHEATHING
Fiberglass shingles 3 11/35" e Afah (3)
Asphalt shingles (1 Pl 1 1?'32" or 3\"'3“ Plywood — OSB@ 1.0-1.2
Waood shingles ™ 3 15/32" or 1/2" Plywood - OSB X 1.4-1.7
Spanish clay tile " 19 19/32" or 5/8" Plywood - 0SB 1.8-21
o eta ot e i 23/32" or 3/4" Plywood - 0SB 22-25
Lightweight clay tile P 7/8" Plywood - 0SB™ 26-29
Composition Roofing: 1 1/8" Plywood - OSB"™ 3.3-36
Three-ply ready raclnfing i) 1 1/2" cementitious backerboard 3
Four-ply felt and gravel ] 55 1-1/2" softwood T & G decking 46
Five-ply felt and gravel " [
20 gage metal deck '’ 25 %
18 gage metal deck " 3 2’(4 @ 16" o.c. ! ;
0.05" thick polyvinyl chloride polymer 0.35 X6 @ 16" o.c. 1.
membrane® 2xB @ 16 ?.c. 2.2
1" fiberglass batt insulation 0.04 0@ 15,, o.c. 29
1" loose fiberglass insulation 0.04 fé’glg @;(;c? Oﬁ'g' 0 or 500 o 2 03'52 g
1" loose cellulose insulation 0.14 @4 s, 5000 or 0s @1 . 0.C. T
1" rigid insulation 15 BCIU 4500s, 5000 or 5000s @ 16" 0.c. 15-22
. ] ) . . BCI" 4500s, 5000 or 5000s @ 19.2"0.c. 1.3-28
Slowing wog} insulation R-38 (16°deep) 062 BGI® 45005, 5000 0r 50005 @ 24" 0c 1.0~ 15
1/4" slate " 10 BCIU 6000 or 6000s @ 12" o.c. 22-34
. N (1) BCI” 6000 or 6000s @ 16" o.c. 1.7-26
g:ﬂgi_g:; Eﬁ;g"tﬂgj? 21? BCI® 6000 or 6000s @19.2" 0.c. 1.4-21
BCI® 6000 or 6000s @ 24" o.c. 1.1-17
Dry gravel & 8.7 " "
2x8 rafters @ 16" o.c., fiberglass a BCIU 60, 60s, 6500 or 65005 @ 12” 0.C. 23-38
shingles, 15# felt, 3/8" sheathing BCIU 60, 60s, 6500 or 6500s @ 16" 0.C. 1.7-29
Skylight" metal frame w/ 3/8" wire glass " 8 BCI 60, 60s, 6000 or 65005 @19.2"0.c.  1.4-24
) BCI: 60, 60s, 6500 or 656005 @ 24" 0.C. 12-19
BCI™ 90 or 90s @ 12" o.c. 39-49
ELOOR ) "
1" reinforced regular weight concrete 125 gg:” 30 or 305 @ 13 2?'(:' g'g - g'?
1" plain lightweight concrete ™ 8 BOI® 90 or QOS @; -2 Q.. ; - 2';
716" cementitious backerboard 3 @ 0 or 90s @ 24" o.c. " 19-2
e e AU aiemer 2oy
mortar bed " ' ' o e
. . " - AJS™ 140, 150, 190 or 20 @ 19.27 o.c. 1.4-241
Ceéacﬂ“‘: or quarry file (3/47) on 1" mortar = AJS® 140, 150, 190 0or 20 @ 24" o.c. 11-17
W AJS" 250r30 @ 12" o.C. 31-39
1" mortar bed 12 o .
ool 15 AS® 55 or 20 & 105 . e lnd
3/8" ceramic floor tile a7 AJS™ 25 0r 30 @ 24" o.c. 16-20
Tech Note GE-1 Page 1 of 2 rO7/2016 (valid 2 yaars past publish date)
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Boise Cascade

Engineered Wood Products
Technical Note
WALL
5/16" x 7-1/2" fiber cement lap siding 3
4" clay brick a9
1/4" ceramic wall tile " 341
13" Cultured Stone™ 12
2x4 studs @ 16" o.c., 5/8" gypsum, 11
insulation, 3/8" siding "
2x6 studs @ 16" o.c., 5/8" gypsum, 12
insulation, 3/8" siding '"
Wood or steel studs, 1/2" gypsum board 8
each side !
Exterior stud walls w/ brick veneer ' 48
Windows: glass, frame and sash "/ 8
Stucco 10
Log Wall: 10" diameter 26
Glass Block
4" thick - standard (hollow) 20
3" thick - standard (hollow) 16
4" thick - thick face 30
3" thick - solid glass block 40
MISCELLANEQUS
1" of sand 8
1" of water 52
Hay: baled (dry) ® 15 PCF®
Straw: baled (dry) ® 8 PCF®
Saturated soil (garden/landscaped roof) 135 PCF
Grand Piano 1000 LB
Hot Tub (tub & water weight) 150
Include at least 1.5 psf in all dead load
summations to account for incidentals
such as plumbing, ducts, light
fixtures, etc.
(1) Minimum Design Loads for Buildings and
Other Structures, ASCE 7-05.
(2) National Farm Building Code (Canada)
1995. Value in pounds per cubic foot (PCF),
multiply by maximum height to obtain PSF.
(3) Approximate Engineering Dead Load Weight
of Wood Structural Panels, APA EWS
TT-019, 1998.
(4) Duro-Last General Specifications, Duro-Last
Roofing, Inc. 2005
Tech Note GE-1 Page 2 of 2 FO7/2016 (valid 2 years past publish date)

Figure 22: Boise Cascade Weights of Building Materials
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Wind

Snow Risk Category III Site Soil Class DE
W =46 psf V:=116 mph (ASCE Hazard Tool)
V:i=116
Rain in z:=28 ft+7.25 in=28.604 ft
ml5:=7.87 —
hr
m60:=3.73 K.;:=1.0 Under 1000ft
hr K,:=0.85
Exposure C
K,:=0.94+(2—25 ft)- (098-094) _ 464

(30 ft—25 ft)
q,:=0.002568 K,-K,,- K- V" psf=28.456 psf

Cp,=0.8 G:=0.85
C,ei=—0.7 GC,;:=0.18 +or- (enclosed)
7] :atan( ) 180 =4.764
w
North Wind

Roof Pressures

0=4.764

0.4-0.3)
C_ =03+(0-35 -(7:_0,002
e (6-35) (45 —35)
Cpl'r'::_[]"?’
h:=2=28.604 ft
. R 3 .
L:=93 ft+10.75 in=93.896 ft B:=91 ft+2 in+ in=91.198 ft
Leeward 8
GO, —2.134
Pleewardroof = q,z‘de‘C 1.,-+ q.* P ]:[ psf
! P ~-GC,;| | -12.379
Overhang
Cp=0.8

pwerhang =g, 'Kd'cpo =19.35 psf
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South Wind
Roof Pressures
Windward
GC, | [ 5.065]
. i=q, K- . Pol=
Puwindwardroof = 9z * 4 CW-'_qz [_GCLM] |.—5.]_7QJ psf
East Win
Roof Pressures
Cp&"rl =—0.9 Cper =—0.9 Cps-r.'j =—0.5 pr‘l =-0.3
Side
[ GC; | [-16.647]
Psidetroof =z *Ka* Cpor1 + .+ |—GCi| [—26.891 psf
% to h=28.604 ft
[ GC,; | [-16.647]
Dsidearoof =4z Kq* Cpora+ . * ~GC,;| | —26.891] pof
h to 2h=57.208 ft
[ GC,,; | _[ —6.972]
Psidesroof = 42" Ka* Cpers + ¢+ ~GC,;| | -17.216] ref
2h to end
[ GC,; | —2.134]
. = K. . L
p.g:;detlroof q d CPS"’4+qz _chi —12.379- pSf
FwMa:z: =:ps‘id§elroof(]‘) =-26.891 psf
Rain Load pi=62.4 pcf
d, =) dy:=[) d, =)
R:=5.2-(d)+d,+d,)=?
0.08
fri= [0 25]
. b:=92 ft+2.5 ‘iﬂ-
' 3 ) . in
L,:=95 ft+2 i+ in A:=L,-b=8778.041 ft “:7'85h_
r

At 179969

L-b _
Ai=—"__—8778.041  §:=7.85
It
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Length of free flow off edge i::z% therefor d,, is negligible.

gal

Q:=0.0104.A.7.~—=716.639 gpm
min
Snow Load
Balanced Load Risk Category III
Ground Load
P,:=46 psf (ASCE Hazard Tool)

Surface Roughness
Category C (Rural)
C,=1.0
Exposure
Partially Exposed (Forested Rural Location)

Thermal Factor

C,:=1.16
Slope Factor

C,:=1 6=4.764 Unobstructed slippery surface
P,:=0.7.C,:C,-C,+-P,=317.352 psf

Unbalanced Snow Load
l‘l’S = b

l,=1,,=92.208 ft L, :=92.208 P,=46 psf pgi=46
hp=0.43-\/L,-"\/p,+ 10 -1.5=3.814
:=0.13.p,+14=19.98 v:=19.98 pef

Assuming standard residential area for other cabin, S=12ft

v 8 2
Pun = hD‘ft‘q:21.999 psf Wun ::E‘ h’D.ft . 12 :35.234 ft

S, uwi=P.,=37.352 psf
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Dead Loads
Load Calculation From Boise Cascade
Suspended wood channel system D,:=2.5 psf
18 gauge metal decking roofing D,:=3 psf
Membrane D,:=0.35 psf
1/2" osb plywood sheathing D,:=1.7 psf
1" Spray Foam Insulation (6") D.:=1 psf-6 (West Roofing Systems Inc)
(First American Roofing & Siding)
HVAC Ducts Dg:=0.25 psf (Johns Manville)
Standard Roof L,:=20 psf (ASCE)

D,iin =D, +Dy+ D3+ D+ D5;=13.55 psf

mepe'r = Ll =20 p&f Liawer =0 p‘gf

1:=12 ft Lupper=V (1 f£)? +1* =12.042 ft

l l

DUPPETCOWECHW =lpurtin* 7 = 13.503 psf LWPPETCOWect‘im = mepe"” * 17 =19.931 'pSf

‘upper upper

l

SmamCo‘rrectim = Smaq: «—=37.223 PSf anxCo'rrect'ion = |FwMax| * =26.798 ‘p&f

upper upper

Roof
T,=241in

Wyppert 7= Ty * (1-4* Dyppercorrection) = 37809 plf

Wppers = Ty * (1.2 Dypperciorrection + 1.6+ 0 p&f +max (0.5« Ly e cormection s 0-5 * Sygagorrection) ) = 69.631 plf

Wypners =T (1.2 Dyypperciomection + 08X (1.6 ¢ Lo correction » Smazcorrection) + 13X (Ligyer » 0.5 * Wi comection) ) = 133.652 plf
Wygpera 3= T+ (1.2 DygperCarrection + WinasCarrection + Liower + M8 (0.5 + Lyyppercorrection » 0-3 * SmasCorrection) ) = 108.338 plf

wuppe'rS = Tw * (09 * DupperCorrecﬁon"' anmc’owecﬁm) =77.902 plf

MazxLoad :=w,, 6.3

D S W, wrCorrection to be used in calculations

upperCorrection maxCorreclion
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Roof Truss

10.5 ‘%’
D priinl= Todin 5.25 psf
Dupper ::DZ +D3 +D4 +D5 +Dpur£in= 16.3 pﬂf D!'Uwer ::Dl +D6 = 2‘75 p&f
LWPPET = Ll =20 ps-f Llower =0 psf
1:=12 ft Lupper = V(1 ft)? +1% =12.042 ft
l l
-DuppE'r'Cowectim = Duppe'r M l— =16.244 psf Dlower’Cuwectim = D.".owew * I— =2.741 psf
upper upper
l
mepe'rCmection = meper +—=19.931 psf
upper
1 1
SrmmC'uwect‘im = Snm:r, -——=237.223 p‘gf WrmzCowection = |FwMa:z:| ——=26.798 pﬂf
upper upper

DmamC = upperCorrection+Dlowe'rCowection =18.984 ps_f

T,:=20 ft
Wopper1 = T * (14 * DypperCorrection) = 454.823 plf
Wopperd™=Tow* (1.2+ Dyppercorrection + 1.6+ 0 P8f +max (0.5 « Lyercorrection » 0-5 * Smaztorrection) ) = 762.078 pif
Wyppers =T+ (1 -2+ DypperCorrection + MAX (1 -6+ LyypperCorrection s Smnszrecticm) +max (Llowew ,0.5- Wmaa,-c'mvectm)) =1402.292 plf
Wypperd =Ty (1 -2+ D pperciorrection + WnarGorrection + Ligwer + Max (9-5 * LyupperCorrection : 0-3 S?mmCm’rectm)) =1149.154 pif

wuppe-r5 = T'w . (0'9 * DupperCo'rrect'im + Wrma:(:‘uwectim) =828.354 plf
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Roof Alternative
Perlin

T, =40 in  span:=20 ft

Load Calculation From Boise Cascade
Suspended wood channel system D, :=2.5 psf
18 gauge metal decking roofing D,:=3 psf
Membrane D4:=0.35 psf
1/2" osb plywood sheathing D,:=1.7 psf
1" Rigid Insulation (3") DJ:=1.5 psf-3 (West Roofing Systems Inc)
(First American Roofing & Siding)

HVAC Ducts Dg:=0.25 psf (Johns Manville)
Standard Roof L|:==20 psf (ASCE)
'Dupper :le +D2 +D5 =10 ps.f
meper = Ll =20 pr Llower =0 p&f

Luppen =V (1 ft)* +1% =12.042 ft

! l
DupperCowecti(m = (Dpu'rlin +Dupper) «——=15.197 p‘gf meperCor‘recti{m = meper' .".— =19.931 pSf
upper upper
l l
SnmmCorrecﬁm = Sm,az «——=37.223 psf anmCorrection = |FwMam «——=26.798 psf
upper upper

wupperl = T'w * (14 'DuppETCawectian) =70.921 pl.f

Wayppery ™= Tw * (1 2 'DuppewCorf‘ectim +1.6-0 psf"' max (0'5 * mepe‘rﬂwect{on! 0.5- SmaxCow‘ectz'm)) =122.828 plf

Wy ppery = Ty~ (l 2. DuppewComctim +max (1 6. meperCormtém » Sma:nCarrecﬁon) +max (Llower ,0.5¢ Wmnxﬂ’owreccm)) =229.53 Plf

wupper4 = Tw * (l 2. DuppewCor‘reciim + Wma:n:(,"mgctém +le.vgr +max (0'5 * meperc"nrrecii[m ;0.3 S?mﬂmectim)) =187.34 Plf

Wauppers *= T‘w * (09 - Du‘pperCowecti(m. + an:zﬂowecti(m.) =134.92 plf

L ki kip
upperCorrec im'Tw=0-051 _'kz Smum(?awec im'Tw=0.124 —_—
e et ‘ It
W, kip
mazCorrection * Tw =0.089 fT
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Gzl
'| TR [T] Shear
" = = -y 2 L=93.896 ft
- ‘ ‘ T,=40 in
S -
4x12 SP no 2
E:=1400 ksi I:=415.2832 in* d:=11.25 in b:=3.5 in
Deflection }
kip
wST::O‘B'mepEMowecﬁm'Tw20‘033 f—t
kip
Wrp= (D upperCor‘r‘ection+0‘5'meperCtJn‘ectim) ¢ T‘w: 0.084 —t
6.9:10 %« wepe (span)?
Sopi= see(opan)’ o o9 in < Agpi= 5P _ 6 667 in
E-.1 360
6.9-10 2w, (span)’
Sppi= e (5Pn)” s i < A=) 0 667 in
E.-T 360
Sior1= (15 +6y7) + 857 =0.522 in < A, o 5Pan) o
tot LT ST tot 240
Tension A:=b+d
Cph:=1 C,.=1 Cp:=1 C,:=1.15 P;:=1.92 kip
Cp:=1 Cfu_l C;:=1 Cr:=1
wyp= meper(?mection
F, =175 psi
Wtﬂ =40 in G:=0.55
kip
w!j = wI'Wtjlz 0.066 —t wy ::Duppe'r'Cor'PECt‘ion
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Design for Bending Stress
F’b::Fb.CD'Cm'Ct'cL'CF'CﬁL'Ci'CT‘=862'5 pS‘.',

F:=F,-Cp-C,,-C,=175 psi v:=62.4 pcf

wdj, ::A‘G"Y+Wtjl‘wd=60.042 L;—-tf

M :=9.61 kip-ft

W= W+ Wy gt ;

=—=0.16 ga
d g

T
dlj
M=~ =2276.613 lbf - fi

fb::%: 740.08 psi

’

F
f—bz 1.165 DCR value appropriate.
b

Design for Shear Stress

W0l
=%=758.871 Ibf

F'):=F,+Cp+C,,-C,=175 psi

3.V

fo=3 4

=28.909 psi f,<F,

Purlins designed as 4x12 Southern Pine No. 2 at 40" spacing o.c.

Glulam Truss
T,:=40 in  span:=20 fi

Load Calculation From Boise Cascade

Suspended wood channel system D,:=2.5 psf

18 gauge metal decking roofing D, :=3 psf

Membrane D,:=0.35 psf

1/2" osb plywood sheathing D,:=1.7 psf

1" Rigid Insulation (3") D.:=1.5 psf-3 (West Roofing Systems Inc)
(First American Roofing & Siding)

HVAC Ducts Dy:=0.25 psf (Johns Manville)

Purlin D,=2"C"7 _5 815 psf

Standard Roof L,:=20 psf (ASCE)

D,pper=Dy + Dy + D5+ D+ D7 =13.065 psf T, :=20 ft
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mepeT = Ll =20 psf Llower =0 psf

lupper = (1 ft)l +12 =12.042 ft

'Duppe-rCm'rectiorn = Dp'u.rlin «——=05.232 pﬂf meperCmTecﬁm = mepeT +—=19.931 psf
upper upper
{ l
Snmeo‘r'rectim = Smam * =37.223 psf WmmCorrect'ion = IFchm ———=26.T98 p&f
upper upper

wuppe'rl = Tw * (1'4 'DupperCawectiem) =146.492 plf

Wapperd™= Tio (1.2 * Dyppercorvection + 1.6 - 0 paf + max (0.5 - Ly ppercorrection s 045 * SimasCorvection) ) = 497.795 plf

Wapperd™= Tio* (1.2 * Dyppercorrection + Max (1.6 « Lyyypercorrection s SmaaCorrection) +MaX (Ligwer » 0.5 * Winaacorrection) ) = 1138.008 plf
Wypperd =T " (1.2 * Dypercorrection + WinazGorrection + Liower + 18X (0.5« Lo correction s 0-3 * SmasCorvection) ) = 884.87 plf

wuppe‘rE = Tw * (0'9 * DupperCorrecticm + Wmaﬂorrectim) =630.141 plf

Solid Glulam Beam for Truss

F:=1150 psi  F,:=1600 psi Fy):==2400 psi
. . . 9 b'd3 . 4
b:=8.5in d:=44 in Al:=b-d=374 in I:= =60338.667 in
S::%:2742.667 in® [E:=1800000 psi E,,;,:=660000 psi
2 L:=58.6 ft Tw::wz 19.65 ft
624 pef-G-A
DseIfGL::—
Tw

wi=T,,- (1'2 " (DupperCmv'ectinn +DseIfGL) +max (1 6- meperCan‘ecﬁm H S?n,alﬂarv'ectm) +max (Llnu'ew 0.5+ W’rnaz{;‘m'rsctwn)) =1225.057 Plf

Weprrection = W * SN ((90 —atan ( 112] -&) T ] =1220.825 plf

7 ) 180
1 180 ™
w, :=w-cos||[90—atan . . =101.735 pl,
P ([ (12) T ] 180) pif

Weorrection * : . wp.L ' \ wcorrec:t‘i(m,.L .
M ::f:524.033 kip-ft P,= 5 =2.981 kip V::f:?’&w kip

u u

Adjustment Factors

Cp=1.0 Cf:=1.00 Ci:=1.0 Cy:=1.0 C:=1.00 Cp:=1.0 C,.=1.0
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C/):=1.0 Cpi=1.0 Cr=1.0
x:=20 t:=5.5 in
(5 125 'm) (12 m) (21ft) —0.868 B>1
L Cv:zl
f P 7.97 f, M. 2.293 k
== 8t = = 31
= D Tb g
Bending
[
l):=L=>58.6 ft %:15.982 >7 l,:=1.63+1,+3-d=106.518 ft
/E -d
RB:: 12 :279 -Fmb::Fb‘CD‘CM'Ct'CF'C"CT:2400 ps%
. 1.2.E’
Ermin::Emin'CM'CfCi:GGU ksi FbE:—T_ZS .387 kst
B
E'.|:=660 ksi
F, F..\\> (F
w2 [ F)] (F
= o/ b/l A2/ _0.995
1.9 1.9 0.95

F", ::Fb'CD'CM'Ct'CL°CF'Cfu'Ci'Cr:2-389 ksi

F,
—=1.042 fo<F",
b
F',=2.389 ksi > f,=2.293 ksi
Com pression

F . =1600 psi
I 31
cSta CP D

E,m:in::E i 'CM'Ct'Ci'CTZGBOUUOPS‘i

1.2.E'
Fypfi=————"" =5548.208 psi
B
c:=0.8
FCE
F
— St _ 1659
C

51



Jefferson County Design Report

Ch=a—\a’ -3=0.779
F':i=F g4, Cp=1246.187 psi > f.=7.97 psi
Shear

F'):=F,-Cp-C,,+C;-C,, =175 psi
3.V

: =143.463 ]
L 2.A bt
F',>f,
2
T +(£] =0.175 < 1
Feg bE Design is adequate
Deflection
kip
Wep = 0.5 mepe-rCowectim * T'w =0.196 ?

kip
Wrp = (DuppeﬂCwection + DselfGL +0.5- LrupperCorrection) * Tw =0.388 ft

6.9.-10 % wgp+(L)*
dggi= s+ (L) =0.253 in < AST==E=1.953 in
E.I 360
6.9.10 %« wp-(L)*
6 = 2 (B) 50 im < ALT:@: 1.953 in
E.q 360
[itot:: (IS‘JLT)"'(SS\T: 1.006 ?:n < At{}t ::@:2.93 in
240
Member composed of 24F-V5 SP/SP 81/2x44 Design is adequate
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Main Event Space Floor Plan

Joist
b:=3.5 in d:=7.25 in

lnaei=12.4 ft

A:=b.d=25.375 in’
G:=0.55

D,.);=G+v+-A=6.048 plf

F,:=925 psi
Dhardwood =4 Psf

F :=175 psi D, psum =22 psf

D, ,:=2.5 psf
|F):=1400 kst

T, =24 in
E,in:=510 kst

Lfiz 100 pSf

Assembly area with movable seating

D:=1.2+ ((Dhardwood + Dgypsum + Dsup) * Tu+ Dser) =28.137 plf

L:=1.6+L;T, =320 plf

1 : . TI .
I:=—-.3.b-d*> =333.443 in" Si=———=91.984 in®
12 (d)
wd;=:D+L 2
w E 2 Table 4.3.1 Applicability of Adjustment Factors for Sawn Lumber
M12%:6-691 kip'ft As: ASD and LRFD "Rfv“
M , : il s ; §
[fy=-_-=0.873 ksi HHEHE il
S K
i )4 % HHEIEL £
) ol T I
Cy=1 Cp=1 Ci=1 Fo=Fh x|Co Cu C C G Ca C G 254085 3
F =F, x B2 Cn G Co G - 270080 &
C; =1 Cfu =1 F,=F, x[lER cn G (o] - 288075 1
F.=F, x|Co Cu C [ Ci Ce - 240090 3
C,=115 Cp:=1 Cp=1 Fo=F. x|l Cu C c - G 167090 -
E=E x Cu G G
Euii=Eein x Cn G ¢ - Cr - (IIGIGSSEE
lu
Li=1,,,=12.4 ft E=20.524 >7 l)i=1.63+1,+3-d=22.025 ft
H «d
RB = :}2 =12.507 .Fnb ::Fb'CD.CM.Ct.CF.Ci.Cr: 1063.75 psi
" 1'2'E’min .
E’min ::Em‘in.CM'Cf.C‘SZS]‘O kS’& FbE ::T=48-934 ks‘t
B
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1.9 1.9 "~ 0.95

F’b ::Fb.CD.CM.Ct.CL.CF.Cfu.Ci.CT: 1062.571 pS?:

Jo<F%
F,
—=1.217
b
Shear
D.l ..
V::T: 174.451 Ibf
F’v::FU.CD.Cm.Ct.Ci:]'TS psi
3.V
= =10.312 psi <F,
f I P f
Deflection
Wer:=0.5-L=0.16 kip
ft
wLleDZO.[]zS kﬂ
It
6.9:10 " cwope (1) -
Bopi= 57 (bmaz) =0.097 in < Aﬂ==u=0.413 in
E-I 360
6.9:10 2w e (I )* l
6= ) =0.017 in < A= (bra) =0.413 in
E.I 360
. (lmaz) .
Osot:= (1.5 +0,7) +85r=0.122 in < Apppi= =0.62 in

3x10 or 4x8 can be used (SP No. 2 Dense)
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-M: Adjacent Side

+M: Pattern
5 support tested V: Adjacent Side
W12x50 A36 W:=50 plf A:=14.6 in®
[:=90 ft lpoe =225 ft T,=12 ft E:=29000 ksi d:=12.2 in
T F,:=36 ksi
D, ji=G+y-A-—"—=20.878 plf F,:=58 ksi b;:=8.08 in
24 in t,:=0.64 in
f
Dy iwood =4 DSF Z,:=71.9in°> ,=0.37 in
D, cum =22 pSf r,:=1.96 in h,,:=26.8
D, ,:=2.5 psf I,:=56.3in"  I,:=3911in"
Dypi=W hi=hy,+t,=9.916 in S :=64.2 in’
L/:=100 psf J:=1.71 in" hy:=11.6 in
Assembly area with movable seating C,:=1880in° r,:=2.25in

D::=1.2 + (((Dhardwood + Pgypsum+ Dsub) * Tw+ Dserf) + Dyeqrn) =210.334 plf
L:=1.6-L;+T,=1920 plf D, =D —(1.2+Dy,,,) =150.334 pif
wg=D+L

+M M= 161.66 Kip - ft

-M M,,,. :=189.98 kip . ft
V:=—44.97 kip

Deflection Check ki
Wegli=0.5-L=0.96 —f
wy=D=0.21 TP
ft
69107 wgr (Lngs)* (L)
Boqli= =0.259 in < Agpi=-""L =0.75 in
ST E.I, ST 360
6.9-10" cwpp+ (Lngs)* (bnaz)
8= e =0.057Tin < A= =0.75 in
LD E.I, L™ 360
: 5 . (tmas) .
tot=(1.5+07) +857=0.344 in < A= =1.125 in

240 Design is adequate
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Elexure
M yie1a=Fy+S;=192.6 kip-ft 1>189.98 kip- ft

FL|

b
’ —6.313 )\wgziz 26.8 1< 3.76+1| L =106.717
t t, F,

Ayi=0.38+ 4] 2 =10.785 Api=1.04) 2 =28 382
F?J F?J

Ar=6.313 <l Ap=10.785

/\f = 0.5'

M,:=2Z,-F,=215.7 kip-ft ~ ¢Mp;p:=0.9-M,=194.13 kip-ft 1>189.98 kip- ft

LTB

L=1.76-r,-1| 2 =8.159 ft =1
Fy

L)=1.950r,— 2 |-TC gy [ e
0.7-F, \ S,-hy \|S,hy

v
VI,-C,

ri=\|———=2.251 in L,:=22.5 ft correction, |L):=2 ft
Sz due to joists.

2 0.7-F,\?
+6.76+— =31.254 ft

L,>L,
M, pp5=0.9-M,=194.13 kip-ft  1>189.98 kip- ft
Shear Check
A, =d-t,=4.514 in’ ¢:=0.9

¢V, =¢+A,-0.6-F,=87.752 kip  1>44.97 kip

Floor beams of main event space composed of W12x50 A36 steel beams.
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Overhang floor plan design

Side Joist (Wood I Beam) from TrusJoist Weyerhaeuser

T,)=16 in Properties
L,:=16 ft 11 7/8" 230 M, ..l*=9500 Ibf - ft
D=4 plf L{:=100 psf V, upi=2050 Ibf

EI:=(636-10°) in” . Ibf
D:= 1.2+ (({Dhardwood + Dgypsum + Dsup) * Tw+ Dieyy)) = 18.72 plf .
d:==11 in+— in
L:=1.6-L,T,=213.333 pif 8
Ibf

w:=D+ L=232.0563 —
ft

w'Ls2 . w'La .
M, := 3 =7.426 kip- ft V= 5 =1.856 kip
22.5.232.16 2.29.232.16° . L .
A= : —=0.653 in Api=——=0.8 in
636-10° 11.85.10° 240

Side floor joists of main event space composed of 11 7/8" TJI 560 wood I-Joists.

Center Joists (W Steel)

W6X25 A36
L..:=26 ft T,:=321in
W:=25 plf A:=7.34 in’
D,g:=W L¢:=100 psf E:=29000 ksi d:=6.38 in
i F,:=36 ksi
D= 1.2+ (((Dhardtwond+ Dyypoum + Do)  Tp+ Do) = 0.058 Tf F :=58 ksi by:=6.08 in
kip  [t{=0.455 in
L:=1.6-L;T,=0.427 —— Z):=18.9 in> /=032 in
kip ﬁ ryi= 1.52 in h.tw:z 26.8
w:=D+L=0.485 —— I:=171in"  []:=53.41in"
ft h:=hyy,+t,=8.576 in S,:=16.7 in®
J:=0.461 in"  hJ:=5.93 in
we L, C,=150 in® 1, :=1.7T4 in
M= 2 =40.941 kip - ft
v weL,,
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Deflection Check .
wST=:0.5'L:U.213 %
ft
6.9:10 % ewgps (L, )* L
ol = ST ( m) =0.751 in < AST:z(%m)=U.867 mn
E.I, 360
6.9-10"% v wyp+ (L,,)" L,
L= (L) =0.204in < ALT::(—):O.SB'T in
E.I, 360
. (Lim) .
B101:= (1.5 17) + 7= 1.056 in < Apoii= oap = L3
Flexure

M, yiad=F,S,=50.1 kip-ft 1>43.78 (kip- ft)

T

ELB

b
Af:=0.5- tf =6.681 ,\waztiz 26.8 (<l 3.76. \/ﬂ =106.717
f w y

A i=0.38+4] £ =10.785 Nji=1.0+4| £ 28382
Fy Fy

Ar=6.681 <0 A,=10.785

M =Z,-F,=56.7 kip- ft M, g:=0.9-M,=51.03 kip- ft >40.941 (kip-ft)

LTB

L):=1.76.7,4|—=6.327 ft =1
y

: e \? 0.7-F,\’
L)i=1.95.7—2— AL [T ) 676 Y| =32.26 ft
0.7-F, \S,-hy  ||S.ho E

*t:‘n;

\VI,-C,
rg= L —" =1.741 in L,:=26 ft  correction, [L):=2 ft
Sz due to joists.
L,<L,<L,
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M(m)::me-z—%-w-mQ MA:M(Lm&) MB:M[Lm%) MC::M(Lm-

, 12.5-M,,..
C,=min|3, =1.136
2'5'Mmm+3'MA+4'MB+3'MC
. Lb_Lp .
M, pr5:=0.9-min|M,,C,+|M,— (M,—0.7-F,-S,) - ) =51.03 kip- ft
L

>40.941 (kip- ft)

Shear Check
A =d-t,=2.042 in® ?:=0.9

¢V, :=¢-A,+0.6-F,=39.680 kip  1>6.299 kip

Center floor joists of main event space composed of W6X25 A36 steel beams.

Floor Beam Side

ll:z%ft 12:=22_6ft T ):=1,+1,=21 ft
W-l, 4 plf -1,
D,.:= =121.875 pl, D;;:=————=24 pl
7 324n Pif 716 in Pif
W14X22 A36 (14 chosen to allow for joists to fit in web
to reduce floor depth, W6X25 may be used
W:=22 plf A:=6.49 in? if depth is not a concern or is preferred)

E:=29000 kst d:=13.7 in

F,:=36 kst

Fu:=58k82' bf:=527n

t/:=0.335 in

Z/):=3324in° t,:=0.32in

r,=1.04 in Ry = 53.3

Iy =7 in* I =199 in*
h:=h,,+t,=17.056 in S =29 in®

J:=0.208 in*  |hy:=13.4 in

CJ=314in® | )i=127in

?)
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Single Span
L;:=18 ft T,.=16 ft
Multi Span
L, .:=23 ft Tm:=w=2l ft

L,,=11ft L, ,:=12 ft

D,=1.2+ (((Drardwood+ Dyypsum + Do) * Tuss+ Dyeig + 2+ D;j)) =0.255 "}T

kip
D‘m:: 1.2. (((Dhurdmood'l-Dgypsum"-Dsub) 'Twm+Dse.’.f+ij +Dzj)) = 0424 F
k'-'.rp Ds_DseIf kip
L,;:=1.6+LseTp,=2.56 —— D,,psi=——=0.191 ——
5 f* L ws ft robS 1.2 ft
L,)=1.6-L;T,, =336 kip Lygys=L Ty =1.6 kip
ft fi
. D _D .
w,=D,+L=0.681 2. D, = _ g 333 B2
It ft
w, =D, +L=0.681 *P Lygpngi=Lp Ty =2.1 kip
It Jt
2 =W
.M3::%=27.593 kip- ft M:=F,-Z,=99.6 kip- ft
Lsi'ws N
V= 5 =6.132 kip
Deflection Check .
kip
wey:=0.5-L=0.213 ——
ft
w, i=D=0.058 P
ry—+~—4Y- ft
6.9:-10 % wepe (L,;)* L
P st (L) =0.046 in < AST:M:(].G in
E-I, 360
6.9. 10_3'wLT‘ (Lsi)é (Lsn)
8pqi= =0.013 in < A= =0.6 in
2 E-I, 0360
8, = (1.5‘6 )+5 =0.065 in < A, = (LS") =0.9 in
tot LT ST tot, 240
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Elexure
M y;e1di=Fy- S, =87 kip - ft >28.808 (kip - ft)

FL|

b
A=0.5.—L=7.463 ,\wazizas.a <t 3.76-4|-L-=106.717
t; t, F,

M J=0.38+4| 2 =10.785 Nji=1.0-4| 2 =28 382
Fy Fy

Ap=T.463  0<D A,=10.785

M,):=Z,+F,=99.6 kip - ft ¢M,prp:=0.9-M,=89.64 kip- ft >28.808 (kip- ft)

LTB

L)=1.76-7,4| 2 =4.329 ft =1
Fy
E

: e \2 0.7-F,\*
L)=1.95.7,- AL 2] 6.6 Y| =12.695 ft
0.7-F, \ Syohy  \|S,hy E

VI,-C,,

ri=\|———=1.271 in L,):=18 ft correction, L,:=2 ft
Sz due to joists.
L,<L,
&M, 1rp:=0.9-M,=89.64 kip - ft >62.94 (kip - ft)
Shear Check
A, =d-t,=4.384 in® ?:=0.9

¢V,=¢+A,+0.6-F,=85225 kip  1>6.402 kip

Side floor beams of main event space composed of W14X22 A36 steel beams.
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Floor Beam Middle
W14X22 A36

W|:=22 plf

E:=29000 kst
F, =36 ksi
F,:=58 ksi

Z):=33.2 in’
r,=1.04 in
I,:=17in"

H:=hyy,+t,=17.056 in

17:=0.208 in’

C, =314 in®

Multi Span

Lm

L, =11 ft

Al:=6.49 in>
d:=13.7T in

bj:=5in
t;:=0.335 in
t,:=0.32 in
h,,=53.3

I,:=199 in'

S,:=29 in®
h[] = 13.4 'in
ri:=1.27 in

T

wm”

-Dm =1.2- (((Dhardmood+Dgypmm+Dsub) 'Twm+DseIf+ij+Dij)) =0.424 ——

w,):=D,+L=0.681

L=1.6+L;+ Ty, =3.36 kip
It

kip

M, ):=62.94 kip- ft

Deflection Check
wey:=0.5-L=0.213

i

LT =

wLngD:0-058 ﬂ

It

6.9:10 wgp+ (Ly,)*

Vv,

kip

E.I,

6.9:10 " cwyp+ (L)

E-I

xT

maai=27.96 kip

=0.009 in

=0.002 in

_26ft+16 ft ft
kip
It
D —-D ]
D, onli= 2 —0.333 %
LrobM::Lf'Twmzz 1 ’}?

M):=F,-Z,=99.6 kip- ft

(Lm2) .
Agpi= =04
< ST 360 0.4
L, .
< Appi= (3602) =0.4 1n
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Os01:= (1.5+017) + 057 =0.013 in < Apod= (Lr2) =0.6 in
240
Flexure
M,yied=F,+S, =87 kip+ft  1>28.808 (kip- ft)
i
) .
Mji=0.5.—L =7.463 Aw==£=53_3 <i 3.76-4/ F —106.717
t; ty F,

A p:=0.38+ L 10785 A f=1.0- L 98380
Fy Fy

Ap=T7.463 <l Ay=10.785
M,):=Z,-F,=99.6 kip-ft &M, prg:=0.9 - M,=89.64 kip - ft >62.94 (kip- ft)

LTB

|E
Ly=1.761,+4|——=4.329 ft c=1
¥

. e \? 0.7.F,)’
L)i=1.95 1, —2—— oA=Ly [[<LC ) 1 6.76. Y| =12.695 ft
0.7-F, \ S,-ho  \\S,-ho E

VI,-C
rli=\+—L " =1.271 in Ly:=12 ft  correction, L,:=2 ft
Sz due to joists.
L,<L,

M, :=0.9- M, =89.64 kip - ft >62.94 (kip - ft)

Shear Check
A, )=d-t,=4.384 in® $:=0.9

¢Vn:=¢-Aw-O.6'Fy=85.225 kip >6.402 kip

Middle floor beams of main event space composed of W14X22 A36 steel beams.
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Remaining Floor Joists
I-Joist 1
span:=16 ft T,:=16 in

L):=100 psf Corridor
L}:=40 psf Classroom

Design for worse case scenario:  |L:=100 psf

D, :=2.2 psf 1/2" gypsum board

IDy:=1.7 psf 2x6 @ 16" o.c.

Dy:=max (16 psf,4 psf)  Tile on mortar or hard wood
|DJ:=2.5 psf Subfloor

14" TJI 560
D,,4:=4.2 plf M, .. ==11275 Ibf - ft
V maz= 2390 Ibf
D:=D,+D,+D;+D,=22.4 psf L=100 psf EI:=(926-10°) in?® - Ibf
d:=14 in

w:=(1.2:D+1.6+L) T, + 1.2+ D, =254.213 pif

2
M= 8134897 Ibf- ft Vi:=225PA _ 5033.707 Ibf
4 2
Ao 22:5 254.213 16" | 2.29 254.213 16 _ 415 A= (span) —0.533 in
926-10° 14-10°
Design Criteria Met
I-Joist 1 will be 14" TJI 560
I-Joist 2
span/:=19.5 ft T,=16 in 14" TJ1 560
D,p:=4.5 plf M, J:=12925 Ibf - ft
Vimaz:=2710 Ibf
Dj:=4 psf Only hard wood EI:=(1252-10°) in® . Ibf
d:=16 in
D:=D,+Dy+D;+D,=10.4 psf L=100 psf

w:=(1.2:D+1.6+L)-T,+1.2-D,,=235.373 pif
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2
w «span

): =11187.589 Ibf - ft [@;:%:2294.89 Ibf

—_ . . 4 . . 2 —
A= 22.5.235.373.19.5 +2.29 235.373-19.5° _ 0624 (A, ) (span) R
N 1252.10° 16.10° — 360
Design Criteria Met
I-Joist 2 will be 16" TJI 560
Floor Beam

Due to shear loads, steel
beams will be used instead

3 3x12s Southern Pine f)=14ft  [J):=16.5 ft
Worst Case Loading
e ll + l2 a
D=10.4 psf  L=100 psf = =15.25 ft I:=52 ft
1):=13 ft
G:=0.55 w:=62;1—:bf b:=2.54in  d:=11.25 in
L " !

= Ibf ‘ _
Dﬂﬁ==G-pw-(3-b)-d=20.109F A:=b.d-3=84.375 in’

Tiver= Tt = 1505 L.

# 1 . i
I:=—-.3.b.d*> =889.893 in’
ft 12

kip
Dead:=D-T\+Dyuy=0.179 —-
It
o kip
wi:=(1.2.D+1.6+L)+T,,+ D,y =2.65 ——
t
- e s _
1354 16.00 A 13.12 i l 5776
(o [ < both cases
....... {1} ! L 1 275
A * [16.27 ® 1627 # i : | = e a s A
3457 : a0l | i 13,54 32.44 A4 |-13.88 SEAG
; | 2093 12400 3138 [4293
18.69
16.57
1368 | | 15.24 ot | T3
By : ; |-16.09
‘ | | 0 0.20 I ! : 140,71 0.62
e e 1B24Td Ty & =3 4 - "i ik —
3627 1577 3441
1— 1.20 78 16.71 + § - ..|9.23 {1 -17.90
13.26 : 14.67 -33.28 -33.28
{269 | .87
i ‘ T NN 005 e ae [:13 = 2.12
! —l— : ‘ 487
} 2280 T - A J. @ A
| 33.05 L8 | -14.59 I | /aser
: Lt S 19.79 4054 M
canar 4 ! ‘ !
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Change to steel beam

L,=14 ft 1,=16.5 ft
I +1
T,)=——2=15.25 ft I:=52 ft
=13 ft
'DEEIf::W: 22 ﬂ
It
‘!1
4.2 plf .
D, == —22.05 pl
n 16 in pif
Ly
4.5 plf-.
D.,i=—— — =27.844 pl
7 16 in Pif
Live=L-T,=1.525 *P.
It

Dead:=D-T,,+ Dj;+Dj, + D;,=0.23 %

M,:=54.7 kip-ft M |:=44.59 kip- ft

M:=54.7 kip- ft
Deflection Check .
) kip
wer:=0.5+Live=0.763 ——
Jt
wrq:==Dead=0.23 kip

ft

6.9:10 cwgr- (1,)*
E.1,

o7 1=

6.9-10 % wpp- (1,)*
E.I,

LT =

O100:= (1.5 +87) + 857 =0.065 in <
Flexure

MineId::Fy'SwZST k”p'ft

=0.045 in <

=0.014 in <

>54.7 (kip - ft)

W:=22 plf

|E:=29000 kst
F,:=36 ksi
IF",:=58 kst

Z,:=33.2 in®
r,=1.04 in
I,:="7in"
h:=h,,t,=17.056 in
[7:=0.208 in*
C.:=314 in°

Deadmb ::D . T,m +Djl +Dj‘

V:=21.04 kip

(W) .
Agrs= %_ 0.433 in

A= (u()) =0.65 in

|Al:=6.49 in?

d:=13.7 in

bi:=5 in
t1:=0.335 in
t,)=0.32 in
h,,)=53.3
I):=199 in*
S/)=29 in’
hg:=13.4 in
r=1.27 in

kip

2 =0.208 —

ft
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Rood Design (not main space)

Load Calculation From Boise Cascade
Suspended wood channel system D,:=2.5 psf
18 gauge metal decking roofing D,:=3 psf
Membrane D,;:=0.35 psf
1/2" osb plywood sheathing D,:=1.7 psf
1" Rigid Insulation (3") D;:=1.5 psf -3
HVAC Ducts Dg:=0.25 psf
Purlins to be used in order to remain at the same height: 2x12 Southern Pine N% 28
8.802 in
G:=0.55 v=62.4 pcf A,:=1.51in-11.25 in T,):= 5
G- . ]
D puriin = %— 1.207 psf =12 ft  1:=\122 +1% ft=12.042 ft
in
Cor ::%: 0.997
D, :=Dpypin+ Dy + Dy + Dy + Dy + D;=13.757 psf D,correction =Dy + Cor=13.709 psf

D:=D, +Dy=2.75 psf

Dt = DrCMrectiem"'D: 16.459 p&f

L,:=20 psf Licorrection =:LT.CGT=19'931 psf
L:=10 psf

Srna:zc'orrect'icm: 37.223 psf

WmazCorreciwn 26.798 psf

wupperl = T‘w * (14 .DTCO’I"J'CCHOH) =955.021 pl.f
Wyppery = Tye (1 -2+ Dy corpection + 1.6+ L + max (0'5 * meperCWectém ,0.5- Snm;nCnrrecmm)) =146.383 p‘f
Wuppery = T,- (1 2+ D, orrection + MAX (1‘6 " mepe'rﬂswrecﬁon ’Sma_tCaﬂ‘eclinn) +max (L ,0.5- vaCmvection)) =192.282 Plf

Wipperd = T+ (1.2 Dycompection + WinasCorvection + L+ max (0.5 - Lyppercorection s 0-3 * SmasCorrection) ) = 184.665 plf

wupperE = T'w * (0'9 * DwCon'ection + erm.Cm'rection) =112.195 plf

kip kip
wupper = wupperB 1.2 T DrCo'r"chtzcm. 0.039 F 1.0 Tw'Smaszectwn 0.107 ——
kip
0.5 T ana:Correctm_O 07T — f
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ELB

by h E
Api=0.5+.—=7.463 Ayi=—=>53.3 <l 3.76+4/—=106.717
t t F,

E E
M, fi=0.38+ 4| — =10.785 Aji=1.0+4[—=28.382
Fy Fy

Ar=7.463 <0 A,;=10.785

M ):=Z,-F,=99.6 kip-ft AM, o 3:=0.9+ M, =89.64 kip- ft >54.7 (kip - ft)

LTB

L):= 1.76-ry-1/F£=4.329 ft di=1
Y
E

. e )2 0.7-F,\?
L):=1.95-7,,- A=l f[2e) 6.6 V| =12.695 ft
0.7-F, \ S,-hy  \\S,-hq E

VI1,-C,

ri=\——=1.2711in L,:=18 ft correction, Ly:=16 in
Sz due to joists.

L,<L,
M, 75:=0.9+-M,=89.64 kip- ft >54.7 (kip- ft)
Shear Check
A, )=d-t,=4.384 in’ ?:=0.9

¢V, :=¢-A,-0.6-F, =85.225 kip >21.04 kip

Side floor beams of main event space composed of W14X22 A36 steel beams.
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Wiower1 =Ty (1.4+D)=11.037 plf For Robot point locations
Wigwerz =T+ (1.2-D+1.6- L) =55.328 pif kip
Wiower *= Wigwerz 1.2 Tw'D:0.00S F 1.6 Tw-L:OUZQ F
z1:=40 in [ 0 ] 0
6.302 0.525
Point @ y Yu 9.635 0.803
12.969 1.081
16.302 1.359
1 0 0 0 19.635 1.636
; x=|22.969 | ft y,=|1.914| ft
2 35.624 in+x1 0 W 26.302 “ 2.192
29.635 2.47
35.624 in+42.21
3 35.624in+2-z1 O mt LT 32.969 2.747
12 36.302 3.025
. 39.635 3.303
4 35624in43.01 o o202 m+3-al | 42.604 3.55 |

12

35.624 in+ 421
5 35624 in+4-z1 0 mtd-z

12
35.624 in
5 S0DER W _ 0.247 ft
6 35624 in+5-z1 0o S0624m+5-al 12
12
7 35624 in+6.pl o o624 m+6-zl
12
35.624 in+T7-xl 42.604 ft —12.115 f£=30.489 ft
8 35624 in+T-zl 0
12
35.624 in+8.x1 42.604 ft—12.115 ft
9 35624 in+8-z1 O m+8-x —2.541 ft
12 12
10 35624 in+9.21 0o 0624 ;"2”9'”1
15.5 ft
35.624 in+10-z1 L 202 g1
11 35.624 in+10.x1 0 - 7‘1"2"' z
32.604 ft
35.624 in+ 11-z1 22T o1t ft
12 35.624 in+11-21 0 mt 1T 12 f
12
30.489 ft
13 42.604 ft 0 42'617(;”% Tf=2.541 1t

1:=42.604 ft
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042 | 1 of3] |04
0.45 -0.02 0.20 S S
065 . 027 s 15
A 045 H 053 oi7. |10 0.02 \ (081 6067\ o8
a- 076 A= + L
{
151
557 el T 1240] | L238 81l
‘ =i 261 0.55 043
0.92 | i -0.52 e 191 ° = {4
‘ vy | B 7S A9
e A - 1251 (4
~ -0.81 0501/ My 270 /1 |t -210]) | 0.46
1541 Al A | J 25 7TV
St =123 WA 145 |
S 2.59
M,;:=1.61 kip- ft P;:=2.67 kip

M,,:=0.45 kip - ft P,:=3.5 kip

Bottom Chord Design
4x8 Section F/):=600 psi

b:=3.5in d:=7.25in A=b.d=25.3751in> [:=
S-_§_30 661 in® E:=1600000 psi
2

Adjustment Factors

Cp=1.0 [Cp:=1.00 Cl=1.0 [Cp):=
C)=1.0 Cy=1.0
F”?:Fb'CD'CM’Ct‘CF'Cfu'Ci'Cr=975 psi
E:=1800000

1,>96  1,:=96

COVy:=0.25 Kj;:=1200

(Table 4B)
by
I)=17.104 ft “=28.31 1>7
= d E'
, l-d o 12WE
RB, = =11.054 FbE:=

B

F):=1400 psi

Kr:=1-1.645-(COV)

0.17 -0.27
013/, !
004
007 | -0.02
R 1,97
0.19
221
|-085

-0.42

M;:=0.85 kip- ft

1):=15.489 ft

1.0 C):=1.00

CT‘ =

T = 5695.654 psi

1+

b.d?

1):=0.9+1,+3-d=17.206 ft
i=E, ;,»Cyy+C,+C;+Cp=643048.832 psi

Pi::: 2.61 kip

1):=17.104 ft

Fy:=975 psi

=111.148 in*

Eppin:= 580000 psi

(Implemented with Southern Pine Table)

KM' leT
KT > ET

=1.109

0.09

-0.07

s

0.10
026 g10 gazh e
0.01
1,033 . |-010 006 004
At . ! TR )
|
0.35 0.01
001
124 |
199
| | }
031 0.99 .0.15 031
4166
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1+(Fw) 1+[F5E] ’ (FbE)
F? F° F*
Cy= L. bl 2L —0.99
1.9 1.9 0.95
Py . M, :
ftasz 105.222 psi ‘fb==?=630.107 psi

F’t::Ft.CD.CM.Ct.CF.C‘S::GOO pS‘i
'F’b ::Fb'CD‘CM‘Ct'CL'CF‘Cfu‘Ci‘CT:965.154 pﬂ?:

Check
F’',=600 psi >  f,=105.222 psi

F,=965.154 psi >  f,=630.107 psi
Design is adequate

w

kip
Wgr = 0.5 'L'rCowect'ion -T,=0.029 F

kip
Wyp= (D:r'Correctim+ 0.5 LrCorrectim) ¢ T'w =0.068 F
6.9:10 s wgpe ()" (1)
Sopi= =0.11 in <  Ag:=—--"L=0.516 in
ST E-I 5T 360
6.9:10 *ew e (1,)? l
Opqi= iz (h) =0.262 in < A= (h) =0.516 in
E.I 360
: (L) .
O100:= (1.5+87) + 857 =0.503 in < Apppi=—L-=0.774 in
Design is adequate
6.9:10 % wgp+(17.104 ft)*
o= Gl ) oreain < AST:M:D.S'? in
E.I 360
6.9:-10 % w; - (17.104 ft)* 17.104
8= il ) ossoin < ALT:M:o.m in
E-I 360
, 17.104 ft .
0ot = (1-5‘5LT) +057=0.748 in < tot ’=7( 240 f ) =0.855 in

4x8s of Southern Pine No. 2 Dense used for Bottom Chord
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Top Chord Design SP No. 2 Dense
4x8 Section F/:=600 psi F/:=1400 psi Fy:=975 psi
. . . 9 b'dj . 4
b:=3.5in d:=7251in A:=b.-d=25.375in I:= =111.148 in
S': :%—30 661 in® E:=1800000 psi E,,;:==660000 psi
2

Adjustment Factors
Cp=1.15 C/:=1.0 (C}:=1.0 Cy=1.0 Cg=1.0 C/):=1.0

Cy=1.0 Cp=1.0 Cp:=10 C;:=1.0

Pu . M‘H. -
fli=—==137.931 psi fy:= =176.117 pst
A S
F':=F,+Cp+Cy+C,;+Cp+C;=1610 psi
Fy=Fy,+Cp+Cy+Cy+Cp+Cp+Cp» C;+ C, =1121.25 psi

Check
F’',=1610 psi >  f.=137.931 psi

F,=1121.25 psi > f,=176.117 psi
Design is adequate

N I

=" =1610 psi
11.021 eStan™= o P

E’mén = Emin 'CM‘ Ct . C.g ‘CTZ 660000 pS'.r.

0.822-E', [825.434] . 1.2.FE'n [7199.77
Fop:= pst Fypi=——r—= bst
l l 676 915 | R,?  6519.951]
12 c:=0.8
1+ F“E Fep
()= FcStar — 0.945 8= FcStm‘ — 0.641
2.:c 0.888 ) c 0.526

Chlima—\o® -3 :[0.442]

0.375
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, 712.367] . :
FC:—Fthar-Cp—[604 295] psi > f.=137.931 psi
fe +( fy ]2:[0.168] - .
Fep \Fup 0.204 Design is adequate
wep=0.029 T2
ft
b
wyp=0.068 P
St
. [1,])* l
6.9-10 % cwgp-|| .} _ _ o .
i l2]) _[0.098], A \Lk]) _[o516]
STJ*= E-I ~|0.146 5T "360  [0.57 |
' L\ 1, ]
6.9-10 2w || * i ] . .
6 e ly]) [o0.233 in < A e [l2|) [o0.516 i
L™= E-I ~10.346 ™ "360  |0.57 |

(]
L] [0.774] :
tot *— = m
240 0.855
4x8s of Southern Pine No. 2 Dense used for Top Chord

<

Otot*= (1-5 ‘5LT) +ogp= [ 0'447] in

0.665

Web Design
4x8 Section F/:=600 psi F.:=1400 pst F}:=975 pst
. N .2 b . ds |
b:=3.5 in d:=7.25im A:=b.-d=25.375 in I:= =111.148 in
5 :=%= 30.661 in® [E}:=1800000 psi E, . :=660000 psi
2

Adjustment Factors
Cp:=1.15 Ci=10 Cy=10 Cg=10 CC;==1.0

P‘i .
i =:X: 102.857 pst

F’t::Ft'CD'CM'Ct'CF'CZ’ZGQO psi-

Check
F';,=690 pst > +=102.857 psi
;—f=0.149 < 1 Design is adequate

t
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kip
wer=0.029 ———
&
wyp=0.068 P
It
: 7, ]\* l
6.9-10'3-wST-( ll i . ll i .
= 0.098 | . s 2 0.516 | .
Og7+= S VA < Ac:="2 "2 =
L2 E-1 0.146 ] ™" ST 360 |0.57 |
. (1, 7\* l
6.9:10 2 cwype || ! i . J
6 L)) _[o0233] . . Ak _[0516] .
iz E-.I 710346 | LT= a0 | 0.57
Iy )
— 0.447] . [lz]) 0.774
Oto1:=(1.5+0 dgr= n < A, = = in
tot:= (1-5+017) + 8o [0.665] St 940 | 0.855
= 5 ;
Truss (Shorter)
-0.03 0.16
055 RD -0.19
0.19 & :0' 0.13 P =
-0.46 2001 | JEED . =t 55
067 . 920 {oosk N[0 | 1 Co| 0.10
047 k0T = s 08 | -0.09 001 - 086 000 008 0.07 J-o.o4 ‘
& e =y Blonl -
-0.55 | ‘-
173 1.5 037
3.56 0771 . [ =
263 258 ;- ——— ——11 [0 268 - ) =
! 068 DL {1 TN 189 EA
141 N ¥ I d i1 ,1-_‘§§.\"
A {10891 -0.02 079 B, -0.49 'I 268 [N 1255 0.45 -0.43 046
a A% 1.47 A N | ; >
Mj:=1.6 kip - ft PJ:=2.59 kip M}:=0.86 kip-ft Pj=2.6 kip
M,):=0.46 kip-ft ~ [P/):=3.62 kip i)=15 ft ly:=15.2445 ft

-0.13

75



Jefferson County Design Report

Bottom Chord Design

4x8 Section |F':=600 psi F_:=1400 pst Fy:=975 psi
. . . 9 b' dj . 4
b:=3.5 in d=725in A:=b-d=25.3751in [I]:= =111.148 in
S:=%=30.661 in® E:=1600000 psi E, .,==580000 psi
2
Adjustment Factors
Cp:=1.0 (Cf):=1.00 Cj:=1.0 Cy:=1.0 [C/):=1.00
C/:=1.0 Cp:=1.0 (Implemented with Southern Pine Table)

Fnb ::Fb'CD‘CM‘Ct'CF‘C}!‘U‘C.’:'CT:QITS pS’i

1.>96 I7:=96 [E :=1800000

Ky lor
COVy:=0.25 Kj:=1200 K:=1-1.645-(COVg) Cr=1+ =1.109
(Table 4B) Kr-Ep

l
l):=17.104 ft —=2831 1>7 1):=0.9.1,+3.-d=17.206 ft
d E’m:in ::Emin'CM‘Ct'Ci‘CT:643048.832 pS‘!,

le‘d 12 'Emin .
RB = 2 =11.054 'FbE = 722 5695.654 pst
b Rp
F, F * (F
1+ [:E 1+ bE E:E
_ F°, B F, B Fe, —0.99
L 1.9 1.9 0.95
1 . M, )
f, == 102.069 psi I =g 626.193 pst

F'):=F,-Cp+C);+C;+Cp+C,=600 psi
F’b ::Fb'CD'CM'Ct'CL'CF'Cfu.Ci'CT: 965.154 psz

Check
F',=600 psi >  f,=102.069 psi

F,=965.154 psi >  f,=626.193 psi

76



Jefferson County Design Report

kip
Wgr:=0.5+ LfCowectian * T'w =0.029 ——

ft
Wyg = (D'.r'Cowect:ion +0.5 LrCorrect:i{m) * T'w =0.068 ?—f

[ _3. - 4
AP 6-9-10 EH;ST 4 =0.097 in < [Agl= 52()) =0.5 in

6.9:10 " cwpp+ (1,)"

= =0.23 in < [Ag=L=05in
LT E.I LT 0
. (L) :
Oso1:= (1.5 +0 1) + 05 =0.443 in < Agopi= =0.75 in
Design is adequate
6.9-10 % wgr- (1,)* l
Bogi= ()" _ 5103 in < Agk= L) _o.508 in
E.I 360
6.9-107%-wype (Iy)* l
8= ()" _ 946 in < ALT:@:U.E.OB in
E.T 360
: ) :
Otor:= (1.5+8,7) + 857 =0.472 in < Appi=—"-=0.762 in

240
4x8s of Southern Pine No. 2 Dense used for Bottom Chord

Top Chord Design SP No. 2 Dense
4x8 Section F/:=600 psi F |:==1400 pst Fy:=975 psi
. . . 92 b'dd . 4
b:=3.5 in d:=7.25im A:=b-d=25.375in I:= =111.148 in
S==%=30.661 in® E:=1800000 psi E,,;,/*=660000 psi
2

Adjustment Factors
Cp:=1.15 C;=1.0 C;=1.0 [(Cy))=1.0 Cgp:=1.0 C/):=1.0

Cli=1.0 Cpl=1.0 Cp:=1.0 [C/:=1.0
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f. P 142.66 psi f M, 180.031 psi
i=—= . fri=——= . 5%
A bt L P

F'):=F,-Cp+Cy;+C;+Cp+C;=1610 psi
'Ffb ::Fb'CD'CM'Ci.CL'CF'Cfu'Ci'CT: 1121.25 psi

Check
F' =1610 psi > f.=142.66 psi

F,=1121.25 psi > ,=180.031 psi
Design is adequate

10 321 F, .
F =——=161 52
10. 405] S o orp
E’min = Emin‘CM‘Ct . C‘E. ‘CT: 660000 pS‘l.'
_0.822-F';,, [880.13 . _L2-FE;, [7434.483
8™ lgl'| 2 |852.124 bB™ 2 | 7315.244
[ L] c:=0.8
d
F F
1+ cE cE
i Fester  [0.967 3. Fistar  [0.683
T 2.¢ |0.956 T ¢ 0662
fo? —p = 0.466 ]
Opi=a=Vo' = lo 454,
749.544] . .
F'):=F,g,.+Cp= > =142.66
d cStar P |.730687 bst fc bst
2
fe N Jo _[0.163] 1
FcE FbE |.0'168J
wep=0.020 FP.
It
kip
wyp=0.068 ——
LT ft
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1,])* I
6.9:10*wgype i ] _
5 e I2]) _[0.086 in < A l2]) _[o0.5 n
= E-1 0.092 | ™ 360 | 0.508]
‘ 1,])* 1]
6.9-10'5.wLT-( 1 ) i i ( ! ) i
5 Ly 0.205] . Ly 05 |.
L= == = mn < Apfi=—= n
E-I 0.218 | [ ] 360 |0.508
L
0.393] . ([lzj] [0.75 ]
A, J:=(1.5-6 ) =|- -| < A, = =
tot ( LT)+ ST |.[]-42 J m tol 240 lO-?GZJ m
4x8s of Southern Pine No. 2 Dense used for Top Chord
Web Design
4x8 Section F,:=600 psi F |:=1400 psi F,):=975 psi
. . . 92 b'd3 . 4
b:=3.5 in d:=725im |A:=b.-d=25.375 in I|:= =111.148 in
S:z%:?,[l.ﬁﬁl in® [E:=1800000 psi E,,;]:=660000 psi
2

Adjustment Factors
Cp:=1.15 C;:==1.0 (Cy:=10 Cp=10 (C;:=1.0

P; .
fi= 2= 102.463 psi

F’t::Ft‘CD'CM’Ct'CF'CiZGQO ps?:

Check
F’,=690 psi > f,=102.463 psi

~ =0.148 < 1
i

'HJST:0.029 @
ft

wyp=0.068 PP
ft
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-3 -ll- 4 -ll.

6-9‘10 "U)ST' l _ 8 » l .0 -
== 0.086] . 2 5 |
6 ::= L 2. — < ‘ = = = —

51 B-1 0.092] " 4517360~ |0.508] ™

. [1,7\* l
6.9-10-3-wLT-( . ) _ . ( L ) :
6 L)) _[o0205] . A= L)) 05 ],
°L1 E-1 0.218 | [l] 360 |0.508 |
1
0.393 — ( ly ) 0.75 | .
§toﬂ —<1 5 6LT) +5.5'T [0 42 .I < !Aito,tzz 1243 — [0.762] m

Beam For Trusses

L=25ft  1):=26813 ft 1;:=8.372 ft 1,:=20.779 ft  1;:=19.022 ft

i l;:=15.385 ft 1,:=15 ft
T,:=16.302 ft
2
s e (1 ft+32.541 ft)+\/(1ft+32.541 ft) +(40 in)? +40 in
«v+3.5in- n
Dyt =6.099
e 34.401 in 40 in pef

D, Correction=13.709 psf ~ D=2.75 psf = D}:=Dypyes+ D+ D,comrection=22.558 psf

L,:=20 psf Ly correction=19.931 psf
D10 pof

S'IMICDTTECtion =37.223 psf

Wmaz‘Cmv‘ection =26.798 psf

w, =T, (1.4-D,) =514.839 pif

wyi=Ty+ (1.2+ Dy+ 1.6 L+ max (0.5 « Lycorrection s 0-5 * SmazCorrection) ) = 1005.527 plf

wy:=T,+ (1.2 Dy+max (1.6 * Lcorrection s SmasCorrection) + 12X (L, 0.5« W,ecomection)) = 1266.533 plf
wyi=Ty+ (1.2 Dy+ W aucorrection + L+ 108X (0.5 « Lorrection s 0-3 * Sinasciorrection)) = 1223.22 plf

Wy =T, (0.9 Dy+ W pgucorrection) = 767.835 plf
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wi=w;g 1.2 Tw . D‘rCowection =0.223 @ 1.0 Tw * SmamCmection =0.607 ﬂ
It It
0.5 Tw - WmmCorrectimt =0.437 ka
Due to factoring loads, live loads are not considered. This means load
patterns do not need to be considered as well. Full loading used.

W14X38 A36
Vonaa:=17.71 kip M, ..:=84.14 kip - ft
W :=38 plf A:=11.2 in® E:=29000 ksi L=1,
F,:=36 ksi
d:=14.1 in t4:=0.515 in F,:=58 ksi
bi:=6.77 in t,:=0.31 in ho:=39.6  hi=hy,t,=12.276 in
I,):=385 in* I,:=26.7 in’ 7:=0.798 in* h:=23.6 in
C,:=1230 in° r.i=1.82 in

Z)=61.54n" fr,:=1.55in

Livel:= (Lycorrection+ L) + T,y = 0.488 kip
S/:=54.6 in® i
Dead:=D,-T,,+ W =0.406 Lf
Deflection Check .
wgr{:=0.5- Live=0.244 @
ft
kip

wiri=Dead=0.406 F

-3 4
o= o 10 st G 6135 in < AST::@:O.SQZL in
E-I,
6.9:10 vy (1,)* . I, .
Opmi= E-I:T ( ) =0.224 in < Appe= ;6) =0.894 in
lu .
Ot i= {1.5-5LT) +d57=0.471 in < A= §4()) =1.341 in

Elexure

M,y;4:=F,+S,=163.8 kip-ft 1>84.14 (kip- ft)
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ELB

b h E
Aj:=0.5-—1=6.573 Ayi=—=239.6 (<l 3.76.4/—=106.717
t t, F,

E E
M, j:=0.38+4 /|~ =10.785 A i=1.0+4| = =28.382
Fy Fy

As=6.573 <0 Apr=10.785

M,:=Z,-F,=184.5 kip - ft &M, prp:=0.9-M,=166.05 kip-ft 1>84.14 (kip- ft)

LTB

|E
Ly=1.76-7, ||~ =6.452 ft d=1
v

. e \? 0.7-F,\*
L)=1.95 7 —b— A=y (<) 16076 Y| =18.523 ft
0.7-F, \S,-hy \|S, ko E

I'y'cw .
rdi= L =1.822 in L,):=1,=26.813 ft
xr
L,>L, d
Due to symmetry, vy, :=E=7.05 in
S L M, :=F,-S R M,
xec Y, yc Yy xc pc Myc
M, .. :=84.14 kip- ft M 4:=40 kip- ft Mg:=47 kip- ft MA:=10 kip- ft

12.5-M,,,,
2.5'Mm+3'MA+4'MB+3'MC

C,+m+E . L, \?
Foa=t " ] po0rs.nLiC 2
L, 2 Seohy 74
Ty

T
M, 1rp:=0.9-min (R, M, ,F, S, )=114.13 kip-ft 1>84.14 kip- ft

Cbazmin[?,, ]=1.918

Shear Check
A i=d-t,=4.371 in’ ?:=0.9

GV, :=¢+A,-0.6-F,=84.972 kip  1>21.04 kip

Beam supporting non event spaced trusses composed of W14X38 A36 steel beams.
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Beam For Over Front Window

58.6
span):= ft

=29.3 ft T, )=
1:=26.37 ft

Load Calculation

Suspended wood channel system
18 gauge metal decking roofing
Membrane

1/2" osb plywood sheathing

1" Rigid Insulation (3")

HVAC Ducts

Purlin

Standard Roof

D

uppen*

_19.3 ft+20 fi
2

=D, +D,+ D, +Dy;+D,=10.386 psf

=19.65 ft

From Boise Cascade

D|:=2.5 psf
D,:=3 psf
D,:=0.35 psf
D,:=1.7 psf
Dg:=1.5 psf+3 (West Roofing Systems Inc)
(First American Roofing & Siding)
Dg:=0.25 psf (Johns Manville)
D):=2"CY 136 psf
L,:=20 psf (ASCE)
T, =20 ft

Luppen =V (1 ft)* +1° =26.389 ft

D:= Dpurlz'n + Dupper) .
upper

L,/):=20 psf

L:=0 psf

W):=45 plf A:=13.3 in®
d:=16.1 in t}:=0.565 in
bs:=7.04 in t,:=0.345 in
I):=586 in" I):=32.8 in*
Z):=823in° =157 in
S,:==72.7 in®

————=11.584 psf

Smthwection =37.223 pSf
Wma:zﬂowecﬁon =26.798 _'p-Bf

LrCor‘rection =19.931 pSf

W16X45 A32
E:=29000 kst 1,:=26.37 ft 1l 5:=20 ft
F,:=36 ksi
IF,:==58 ksi
hiy=41.1  H:i=hy,t,=14.18 in
J:=1.11 in* hy:=15.5 in
C,:=1990 in® r.:=1.87 in
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Agy:=374 in’ Wy=AyH+G-y=0.089 Rﬁ)
T, span
2
L‘ive = (LrCo'n'ection"-L) T Tl‘. 5 84 k’&p
Dead:= (DT, +W+W_) - T;=8.575 kip
W+W,
D, ::Dt+T:29.265 psf
w,:=T,,+(1.4+D;) =819.418 pif
wy:=T,,+ (1.2+D;+ 1.6+ L+ max (0.5 + Lycorrection s 0-5 * Smasciorrection)) = 1074.588 pif
wy:=T (1'2 D, + max (1'6'LvCorrectimrSmﬂ:rCowectim) +max (L 0.5+ Womeowecnm)) =1714.802 pif
wy:=T,- (1‘2 Dy + Wgecorrection + L+ max (0‘5 * Lycorrection s 03 'Smm:Cor'rectﬁon)) =1461.663 plf
Wy =T+ (0.9 Dy + W ppncorrection) = 1062.736 plf
P :=Live-0.5=2.92 kip
Py :=Dead=8.575 kip
i l-Ug
Deflection a:= 5 =3.185 ft
23.P,-1° P,
8¢ :=max -(3:1* —4-0%)|=0.193 in < AST::ﬂ:O.S'TQ in
648-E-1, "24.E. I, 360
23.P;-1° Py-a (
8,4 =max K (3.1°-4.0%)|=0567 in < ALng(i:o.Bm in
648+E.1, 24.E-.I, 360
. 1) .
Stod:=(1.5+87) + dgp=1.044 in o ==—( =1.319
tot ( LT) ST Aot 240
M, . :=P-a=80.013 kip- ft Vo :=P=25.122 kip
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Elexure

M, yiad=F,+S,=218.1 kip-ft 1>80.013 (kip- ft)

FLB
by h E
)\f:=0.5- =6.23 Ay, =—=41.1 <i 3.76-4/—=106.717
t; t, F,
E E
Apf:: 0.38.4/—=10.785 *\rf’: 1.0-4/— =28.382
Fy Fy
Ap=6.23 <0 A,=10.785

M):=Z,«F,=246.9 kip - ft AM ,prg:=0.9-M,=222.21 kip.ft 1>80.013 (kip-ft)

LTB

Lp:z 1.76-7‘9,-” =6.536 ft c:=1
Y

: e )2 0.7.F,)\?
L)=1.95r,—2 A [ 1676 Y| =20.539 ft
0.7-F, | S,-hy ||S,hg E

v
VI,-C,

*1:1‘@3

ridi= | —L—==1.875 in Ly:=1l;5=20 ft
x
L,>L, d
Due to symmetry, W, :?: 8.05 in
S L. M,):=F,.S R M,
xc T yc yo'T Ty xc pc " Myc
M,,..=80.013 kip- ft M y:=M,, .. Mg:=M_, .. Mo=M_,..
12.5-M
C,:==min|3, it =
25-Mpn+3-My+4-Mg+3-Mq

2

Cy’+E . L
FC,,:—b-\/1+0.078~ Jrc .("

(Lb]z Sphy 1
Tis
L,—

L
¢M ,;rp:=0.9-min [Mp,cb-(Mp—(Mp—o.T-Fy.Sm). I _L"m—mo.ﬁﬁg kip.ft 1>80.013 kip- ft

T P

L,<L,<L,
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Shear Check
A,):=d-t,=5.555 in” b:=0.9

PV, :=¢-A,+0.6-F,=107.979 kip 1>25.122 kip

Beam over the center window of main event space designed as W16X45 A36 steel.

Decking
Joist
spacing:=12 in Assumed cantilever design for load consideration
3 . -

l:=6 ft L:=100 psf D, = in.G-y=2.145 psf  1x6 decking

2x4 SP No. 2 D,:=4 plf railing

3

b=15in  d=35in [=""% =535 in* S:=;=1.531 in’
Dyoyp:=b+d-G+-y=1.251 plf
T,:=12 in D:=(D,+Ty+ Dys) - 1.2=4.076 plf

P:=D,-1.2.T,=4.8 Ibf
L,=L-T,-1.6=160 plf
w:=D+ L,=164.076 plf
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Columns
Non-Event Truss Supports (E, W, and Interior)

RH:=10 ft+11.25 <n  (The truss and beams may result in a raised
ceiling if desired to prevent low ceiling heights)
(Floor beam added to height so column will
Interior Column  reach foundation)
Design for largest load
(largest tributary area)

A;=160.878 in-182.934 in+195.624 in-150 in=408.15 ft?

w;=19.931 psf wy=15.197 psf

2
i [1 ft+32.541 ft)+\/[1ft+?;541 ft) +(40 in)? +40 in
«v43.5 in+7.25 in
D, = . =6.099
iruss 34.401 in 40 in pef

D, orrection=13.709 psf D:=2.75 psf

38 plf -(160.878 in+ 150 in
Lr =20 P-‘Jf LrCWection =19.931 .'psf Dbeam = ( A )
t

L:=10 psf
Dt = Dt'm.ss +D+ D?*Correction + Dbeam =24.97 psf

SmmCowecﬁ(m. =37.223 p—3f
Wma.erection =26.798 pﬂf

P :=A;+ (1.4 D;) =14.268 kip

Py:=A;+ (1.2:Dy+ 1.6 - L+ max (0.5 « Lycomection s 0-5 * SmmaaCorrection) ) = 26.357 kip

Pyi=A;- (1.2- Dy +max (1.6 - Lygprection » SmasCorrection) + MAX (L 0.5 Wi conenrion) ) = 32.891 kip
Pyi=A; (1.2 Dy+ Wopuromection + L+ max (0.5« Lgopection » 0-3 * Sparcorrection) ) = 31.807 kip

PE. ::At' (0'9 'Dt+WmamCmection) =20.11 kﬁp

P, :=P;=32.891 kip c:=0.8 (fixed, pinned)
l:==h K,:=0.8 l:=K_,-1=8.75 ft
F:=1300 psi E:=16000 ksi E, ;=580 ksi
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Column Section Selected: 6x8 Timber Dense Select Structural 86
b:=7.5in  d:=5.5in  |A:=b.d=0.286 ft’

Factors
Cp:=1 Ci:=1 Ci=1 Cr=1 Chri=0.91

Fﬂc::Fc'CD'Cg'CM‘CT:l].S?) psi
Efm'a'n ::Emin'ct'ci'cTZE)SOUUO ps‘.',

PC -
fdi=—F="T97.365 psi

0.822-E' . )
F.z ==#= 1308.117 psi
[3)
F F
1+ (_CE] Zcekb
[+ FOC
o= =1.316 B:= =1.382
2:c c
2 .
Cpi=a— \a’ -8=0.725
F':=F°_.Cp=857.156 psi 857.156 >797.365
l
A=:§:19.091 19.091 <50
PC -
Fonet =:I=797.365 psi 797.365 <1183

6x8 Timber Southern Pine Dense Select Structural 86

(Selected to fit in wall
system, can make larger
to reduce pricing)

CP::l CT =1

f,=797.365 psi

F°,=1183 psi
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Interior Main Space Columns

l:=11.25 in+2.54075 ft+10 ft=13.478 ft

T,1:=90 in T);:=120 in A=T,,-T;,=T5 ft*

T.w2 :=235.5 'in Tzz :=349.1905 @n A2 = ng‘T12:571.072 _ftz

38 plf-(120 in)
Dbeam = A
1

Dt ::Dtms+D+DﬂCwection +Dbeam:27'625 pSf
D,:=D,-A,=2.072 kip

L,:=20 psf Lo comection=19.931 psf

L:=10 psf

SnmCorrecti{m: 37.223 psf

Wmawaection =26.798 ;O-Sf

D,,:=11.584 psf W,,=0.089 %

Dy:=D, Ay + W ;- T;,=9.209 kip Dead:=D, +D,=11.281 kip

Lrt = LrCm’rectim' (Al +A2) =12.877 ki_’p

Lf=L+(A;+A,)=6.461 kip

Snow := Smameection * (Al +A2) =24.049 kT’p

Wind := Wm:cCo‘r'rection . (Al +A2) =17.314 mP
P:=(1.4+Dead)=15.793 kip
P,:=(1.2+ Dead + 1.6 - L, + max (0.5 + L,;, 0.5 - Snow)) = 35.899 kip
Py:=(1.2+ Dead + max (1.6 + L,;, Snow) + max (L,, 0.5 - Wind)) = 46.243 kip

P:=(1.2+ Dead + Wind + L, + max (0.5 + L,;, 0.3 - Snow)) = 44.526 kip

P;:=(0.9-Dead + Wind) =27.467 kip

PJ:i=P;=46.243 kip c:=0.8 (fixed, pinned)
1=13.478 ft KJ:=1 l):=1-K,=13.478 ft
F):=525 psi FE:=12000 ksi E, inli=440 ksi
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Column Section Selected: 12x12 Timber Southern Pine No. 2
b:=11.5in d:=11.5in A:=b-d=0.918 ft’

Factors
Ch=1 Cy =1 Cl=1 Cr:i=1 Cyu=1

Fi=F «Cp+C+CpCp=525 psi
E' i=E, .. +C,+C;+Cp=440000 psi

f Pe 349.661 psi
oi=—= . L1
Y 2

0.822.-E', .. )
F.p :ﬁ: 1828.482 psi
(E)
F F
FC FUC
oli= =2.802 B:= =4.354
2.c c
2 p
Cpi=a— \a’® —3=0.932
F':=F°,.Cp=489.253 psi 489.253 > 349.661
l
)\ ::EE: 14.064 14.064 < 50
PC .
Fonet :=j=349.661 psi 349.661 <525

12x12 Timber Southern Pine No. 2

(Selected to fit in wall
system, can make larger
to reduce pricing)

f,=349.661 psi

F°,=525 psi
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Exterior Column Event Space

L‘r =20 psf L’rCaw‘ectz'on =19.931 _'pSf LrCorrectim :=19.931 pSf
L:=10 pSf SmamCm"rection :=37.223 p‘gf
Sm:zﬂor‘rect‘ion: 37.223 p&f an:cCom‘ection :=26.798 pSf
Wmaszection =26.798 p‘gf

: kip
Dhyeaml*=45 plf - (120 in)=450 Ibf W, =0.089 T

Dypyss =W+ 29.1 ft=2.594 kip

A):=58.419 ft* +383.673 ft* +229.897 ft* =671.989 ft’
D, :=11.584 psf

Dead:=A,-D_ + D, +D,.,..=10.828 kip

L‘rt = L‘r’Cow&ct'im'At =13.393 k?:p

Lj:=L+A,=6.72 kip

Snow:= S, ocomection* A+ = 25.013 kip
Wind:=W, A,=18.008 kip

. .
mazCorrection

P):=(1.4-Dead)=15.159 kip

Py:= (1.2 Dead + 1.6 « Ly + max (0.5 - L, , 0.5 - Snow) ) = 36.252 kip

Pj:= (1.2 Dead + max (1.6 + L,, , Snow) + max (L, , 0.5 - Wind)) =47.011 kip
P/:= (1.2 Dead + Wind + L, + max (0.5 L,,, 0.3 - Snow))} = 45.226 kip

P,:=(0.9+Dead + Wind) =27.753 kip

P|:=P;=47.011 kip c:=0.8
[:=17.434 ft K/=1 l=1-K,=17.434 ft
F:=525 psi E:=12000 ksi E =440 ksi

Column Section Selected: 12x12 Timber Southern Pine No. 2
b:=11.5in d:=11.5in A:=b.-d=0.918 ft*
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Factors
Cp:=1 Ci=1 Ci=1 Cr:=1 Ch=0.91 CH:=1 Cr=1

F°:=F,Cp+C,+C+Cp=4T7.75 psi
Ein=E, in+C;+C;+Cp=440000 psi

PC .
fc = ?: 355.473 pﬂ

0.822-F' .
Fi=— ™" =1092.858 psi
.\’
d
F F
14|—<E kB
FC FC
ol:= =2.055 B:= =2.859
2-c c
Cp =a— Va2 —B3=0.887
F'):=F,+Cp=423.995 psi 423.995>355.473 f.=355.473 psi
l
Ni=£=18.192 18.192<50
d
P,
[fonedi= f: 355.473 psi 355.473<477.75 F°.=477.75 psi
12x12 Timber Southern Pine No. 2
Lower Event Space Interior
At :=544.44 ftz Dha.rdwood =4 p‘gf
Dgypsum = 2'2 psf
D,:=2.5 psf
L:=100 psf . .
35725 in -Gy
Djoist = - =3.024 psf
24 in

L):=L-A,=54.444 kip
Dyoorr =50 plf +22.685 ft=1.134 kip

Dt=: (Dha.rdwood +Dgypsum+Dsub+Djm'st) 'At +Dbeam=7-517 k’!p

P):=1.2.D,+1.6.L,=96.131 kip

[:=9.104 ft K/ =1 l:=1-K,=9.104 ft

F:=525 psi E:=12000 ksi E, =440 ksi :=0.8
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Column Section Selected: 16x16 Timber Southern Pine No. 2
b:=15.54in d:=15.5in |A:=b.d=1.668 ft°

Factors
C'D::l Ct::l C.:=1 CF::I CM::]_ CP::l CT::]-

1
Fﬂc::Fc.CD'Ct'CM’CT=525 p&?;
E’min::Emin.Ct.C‘i.CT=440000 pS‘l-

PC -
fo= I: 400.129 ps:

0.822-E',,
F pi=—— " —7280.495 psi
l.\?
d
F F
1+ (_GE] B
c Fﬂc
of:= =9.292 B:= =17.335
2.c c
2 P
Ch=a—\a®> —3=0.985
F')]:=F°,.Cp=517.093 psi 423.995 > 355.473 f.=400.129 psi
l
N:=—"=17.048 18.192< 50
d
P
Fonet ::f:400.129 psi 355.473 <477.75 F°,=525 psi

16x16 Timber Southern Pine No. 2
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Exterior Lower Event Space Column
A,:=11.1886 ft-13.185 ft=147.522 ft°

A,:=11.1886 ft-8 ft=89.509 ft*

4 plf D= 25 plf

D.:=D +D +D D = =
I hardwood gqypsum sub wj 16 in £l 392 in

L:=100 psf
Li:=L (A, +A,)=23.703 kip
D/:=D;+ (A, +Ay) + D+ D, ;- Ay +D,;- A, =3.96 kip

PJ:=1.2.-D,+1.6+L,=42.677 kip

[:=9.104 fi K/):=1 l)i=1.K,=9.104 ft

€

F|:=525 psi FE:=12000 ksi E, =440 ksi

min

Column Section Selected: 12x12 Timber Southern Pine No. 2
b:=11.5in d:=11.5in |A:=b-d=0.918 ft’

Factors
Cp:=1 Cy=1 Ci=1 Cpi=1 C=0.91

F F CD'Ct CM'CT 477.75 ps’l,
E' i =E i+ C,+ C;+ Cp=440000 psi

f Pe 322.697 psi
pim—= . 51
1 D

0 822.F'
Fep
F“ F,
=95.868 8= =10.486
2. c

CP=:a—2Va2 —-3=0.974

D,:=22 plf-11.1886 ft

c:=0.8

CP=:1
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F'):=F°,+Cp=465.514 psi 465.514>322.697 f.=322.697 psi
l

A::EB:9.5 18.192 < 50

Foned= IC: 322.697 psi 322.697<477.75 F°,=477.75 psi

12x12 Timber Southern Pine No. 2

Lower Wall Column

1.2-D,+1.6-L, )
P, := > =21.338 kip

A):=8.561 ft-16 ft=136.976 ft*

Dy := Dpyrduwood + D gypsum + Dsub Dy;= jﬁpjffl D,:=22 plf-8.561 ft
L:=100 psf
L):=L+A,=13.698 kip
Dy:=(Dy+D,,;)+ A, +D,=1.791 kip

P,:=1.2-D,;+1.6-L,=24.065 kip

Pc ::P2
[:=9.104 ft K/=1 lJ:=1.K,=9.104 ft
F):=525 psi E:=12000 ksi E, . J:=440 ksi 0:=0.8

Column Section Selected: 10x10 Timber Southern Pine No. 2
b:=9.5in d:=95in A:=b.d=0.627 ft’

Factors
Cp:=1 Cy=1 Ci=1 Cp:=1 Chr:=0.91 Cp:=1 Cr:=1

F°):=F,.Cp+C;+Cy+Cr=4T7.75 psi
E' .:=E, . +C,-C;-Cy=440000 psi

f =—°=401.688 psi
= —_— . sz
C !
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0.822-F',;,

F_ = AV =2734.921 psi
(E]
F F
14 |—E —cB
F, F°.
o= =4.203 B:= =7.156
2.c c

2 P
Cpi=a— Vo’ —3=0.961

F'|:=F°,.Cp=459.217 psi 459.217>401.688
l
A:zg‘*:n.s 11.5<50
P, )
fenet ==I=401-688 psi 401.688 <477.75

10x10 Timber Southern Pine No. 2

f.=401.688 psi

F°,=477.75 psi
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Wind

Snow
Wnow =46 pSf

Rain in
ml5:=7.87 —
hr

m60:=3.73 %
hr

North Wind
Roof Pressures

60=4.764

hi=z=28.604 ft

L:=93 ft+10.75 in=93.896 ft

£=0.305
L

Leeward

Pieewardroof = 4z 'Kd * Cp!.'r +4q.-

Overhang

Risk Category III
V:=116 mph

V=116

K, :=1.0

z

K;:=0.85
Exposure C

K,:=0.94+(2—25 ft)-

Site Soil Class DE

(ASCE Hazard Tool)

2:=28 ft+7.25 in=28.604 ft

Unde

r 1000ft

(0.98-0.94)

TP~ 0.969
(30 ft—25 ft)

q,:=0.002568 KK, +K,+V* psf=28.456 psf

G:=0.85

GC,;=0.18

+or- (enclosed)

Cpuri=0.3+(0—35)

C

plr

L 103
B

~GC,y

Cpo=:(].8

Poverhang*= 4z Ky Cpa =19.35 _‘psf

=—0.3

2

.w:_g_ggg
(45—35)
, 3 .
B:=91 ft+2 m+§ in=91.198 ft
sz::—0.5
—2.134
—12.379]psf
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Wall Pressures

GCp | [24.472
pwmdward‘—Qz'Kd.Cm”-l_qz.|:—ch1:|_|:14'228] f

AT

Dside = qz'Kd'Cm"'qZ' —22. {]54

GC,; —6.972
= . R . o=
Plecward = 4-*Kq C}PI-’_qz [_Gcm] [—17216] psf

South Wind

Roof Pressures

Windward

GC); ]_[ 5.065] psf

DPwindwardroof =4z Ky prr +4. |: _GCW‘ - |-5.179

East Wind
Roof Pressures

Cpsrl :=—0.9 Cpsrz =-0.9 Cpsr:} ==0.5
Side
0 to E: 14.302 ft
[ GC,; | [-16.647]
Psidetroof =9 Ka* Cpar1 + 40| 5 |= psf
h sidelroo z psr z -_GCpé | —26.891 |
? to h=28.604 ft
[ GC,; | [-16.647]
Psidezroof ™=z Ka* Cpsra+ @z | _ 4 |= psf
side2roo z psr z __GCpé | —26.891 |
h to 2 h=57.208 ft
[ GC,; | [ —6.972]
Psidearoof =4z Ky * Cporz + 4, * Y = psf
side3roo z psr: z -_GCpé | —17.216 |
2h to end
[ GC,; | [ —2.134]
Psidedroof = 9:* K * Cpsra+ 4.+ L= psf
sidedroo z psr z __GCpé | —12.379 |

FwMam = psidelroof(]-) =—-26.891 Psf

=0.971 Cp=

C'DSM =

-0.3
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Wall Pressures

Puwindward =92 *Kq* pr +q,-

GCyp;i | _[24.472 f
—GC,, || 14.228 | P*

GC,; —11.809
o i=q, K, C * "=
Pside’=4z* 11 g P3+qz [-GC’m] [—22054] psf

Pleeward =94z 'Kd * C;ol +q,

GC,; ] :[ —6.972

~GC,; —17.216] psf

PyuwaliMaz *= Pwindward (0)

Rain Load p:=62.4 pcf

=%
i
=D

d, ::U dy, ’:D

R:=5.2-(dJ+dy+d,)=?

p*

0.08
f‘“’:[o 25]
: b:=92 ft+2.5 in
. 3. 9 ) in
L,:=95 ft+2in+—in  A=Lb=8778.041 ft i5=7.85 -
-
L.b A-i

A= =8778.041 1:="7.85

2

=172.269
0

Length of free flow off edge i:az% therefor d,, is negligible.
gal

Q:=0.0104+A i~ =716.639 gpm
mn
Snow Load
lanced Loa Risk Category III
Ground Load
P,:=46 psf (ASCE Hazard Tool)
Surface Roughness
Category C (Rural)
C,.=1.0
Exposure

Partially Exposed (Forested Rural Location)
Thermal Factor
C,;:=1.16
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Slope Factor
C,:=1 0=4.764 Unobstructed slippery surface
P,:=0.7-C,-C,-C,-P,=37.352 psf

Unbalanced Snow Load
l,:=b
l,:=1,=92.208 ft L,:=92.208 P,=46 psf p,i=46
hpi=0.43-3/L, - \/p,+ 10— 1.5=3.814
7:=0.13+p,+14=19.98 v:=19.98 pcf
Assuming standard residential area for other cabin, S=12ft
Pypi=hp+ ft+——=21.999 psf W, ::%-hp-ft- /12 =35.234 ft

12

S, ..:=P,=37.352 psf

Walls
South Event Space Wall G:=0.55 ~v:=62.4 pcf
Vertical Loads From Boise Cascade
Suspended wood channel system D, :=2.5 psf
18 gauge metal decking roofing D,:=3 psf
1" Rigid Insulation (3") Dy:=1.5 psf -3
Purlin D= 28 L2580 -Gry g gyggp
40 in
Standard Roof L,:=20 psf (ASCE)
S, 0e=37.352 psf
F oy on=—26.891 psf T,:=19.72 ft* W,;:=12in
Horizontal Loads
W;:=12 in H:=17.434 ft+44 in=21.101 ft
PosWaliMas = 24.472 psf To account for truss height if

it were to be raised

1:=12 ft Lupper=V (1 ft)* +1* =12.042 ft
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D::Dl +D2 +D3 +D4= 12.815 psf
l

D.:=D- =12.771 psf

upper

Lr::Ll‘

—19.931 psf L;:=0 psf
upper
l
Snow:=S,,,, +—=37.223 psf
upper

l
F wMaz *
upper

Wind:= =26.798 psf

Wall:=pywanie: = 24.472 psf

P,:= (1.4 -D,- Tw) =0.353 kip
Py=T,(1.2-D,+ 1.6 - L;+max (0.5- L,, 0.5 Snow)) = 0.669 kip
Py:=T,+(1.2+ D, + max (1.6 L, Snow) + max (L;,0.5 Wind)) = 1.3 kip

P,:=T,+(1.2: D, + Wind + L+ max (0.5 L, , 0.3 - Snow)) = 1.051 kip

P;5:=T,+ (0.9 D,+Wind) =0.755 kip P.:=max (P,,P,,P;3,P,,Ps)
Wopan = Wall - W, l:=H=21.101 ft
Check 2 3x8
Spacing:=W,=12 in
. . . 5 b-d’ . 4
b:=2-.25in d:=7.251in Al:=b-d=36.25 in I:= =158.783 in
S::§=21.901 in® F,:=925 psi F,:=1350 psi
w au'lg
M::“’T:Lsm kip-ft E:=1400 ksi  E, ;=510 ksi
Factors
Cpi=1 Cj:=1 C;:=1 Cpi=1 Cy=1 Cpi=1 Cri=1
C,.=1.15 c:=0.8 C;:=1 (sheathing)
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M ) P, .
fp=—="T46.271 psi f.i=——=35.875 psi
S A
E' E, i+ C,+C;+Cp=510000 psi

min =

Fnb::Fb'CD'Ct-Ci.CF-CM.C‘r‘:1063‘75 psi

F'y:=F°,-C;=1063.75 psi 1063.75 > 746.271 fo="746.271 psi

!
l,=15 ft — =24.8280>7
l,:=1.63-1,+3-d=26.263 ft d

2 [l,-d
Ryi= ||~ =9.56

0'822'E’m£n . Pc .
Fopim—r 2221862 poi >0 [fy= S =35.875 pei
e
F°,:=F,.Cp+C,;+Cyy+Cp=1350 psi 1350>35.875  f,=35.875 psi
F:=F,.Cp=1350 psi 1350 >35.875

South facing event space wall designed as 2 3x8 Southern Pine No. 2 at 12" o.c.
Event space East and West wall
T, ):=7.9675 ft

D,=12.771 psf

L,=19.931 psf L)==0 psf
Snow=37.223 psf

Wind=26.798 psf

W):=12 in

Wall:=pyyainies = 24.472 psf
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wy:=(1.4-D,-T,)=0.142 fit-kz'p

wy:=T,+(1.2+ D, + 1.6 L+ max (0.5- L,, 0.5 - Snow)) = 0.27 ;—t-kip

wy:=T,+(1.2- D, + max (1.6 - L,, Snow) +max (L, 0.5 - Wind)) = 0.525 %-kﬁp

1
wy:=T,+(1.2- D, +Wind + L;+max (0.5+ L, , 0.3 - Snow)) = 0.425 F-kip

1

wy:=T,+ (0.9-D,,+W'ind) =0.305 —-kip W, = Imax (wl,w2 ,ws,w4,w5)
P)i=w,-W,;=0.525 kip
Check 2 2x8
Spacing:=W;=12 in
. ) . b.d* . 4
b:=2.1.6in d:=7.251n Ax=b.-d=21.75 in I:= =95.27 in
S::§=13.141 in® FY:=1250 psi F.:=1500 psi
wwaﬂ'lg . . .
Mjz=—2——=1.362 kip- ft E:=1400 ksi  [E,]:=510 ksi
Factors
CD::]' Ct=:1 C-,:::]. CF::]- CM::l CP::]- CT::]-
Cl:=1.15 c:=0.8 Cy:=1 (sheathing)

M , P, _
‘fb =—=1243.784 pst ‘fc::_=24-158 DSt
S A
-E’mm ::Emin . Ct . Cg; . CT =510000 ‘psi

F°):=F,+Cp+C,;+C;+Cp+Cyy+C,=1437.5 psi

F:=F° .C;=1437.5 psi 1063.75>1243.784 f,=1243.784 psi

lu:: 15 ft+44 in
1):=1.63-1,+3-d=32.239 ft

2 (l,-d
Ry:= =17.653
b2

=30.8970>7

D..l;e""'
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0.822-E' ;. ) P, _
Fﬂ::#: 147.227 psi > fé=— S =24.158 psi
€
F°l:i=F,-Cp+C,-Cps-Cr=1500 psi 1500>42.479 f.=24.158 psi
F':=F°,.Cr=1500 psi 1500>42.479

South facing event space wall designed as 2 2x8 Southern Pine No. 1 at 12" o.c.

North event space wall

T, |:=7.496 ft
1 ft+3.541 ft 1 ft+3.541 ft? ) )
_ o (LftA354LS +\/ Je+3-541 F)° | (40 in)? +40 in
D _G-y-3.5in-7.25 in 2 2 ~7.196 psf
fruss 29.156 in 40 in '

D, t=Dy+ D,y = 19.967 psf
L,=19.931 psf L):=0 psf
Snow=237.223 psf

Wind=26.798 psf

Wall:=p,wainies = 24.-472 psf

w,=(1.4-D,-T,)=0.134 11; -kip

1 ,
wy:=T,,+(1.2:D,+1.6 L;+max (0.5: L,, 0.5 - Snow)) = 0.254 E-kzp
. 1 .
wy:=T, (1.2 D, + max (1.6 - L, , Snow) + max (L;, 0.5 - Wind)) = 0.494 E-!mp
, 1 ,
wyi=T, (1.2 D, +Wind + L;+max (0.5 L,, 0.3 - Snow)) = 0.399 Jt +kip

1 ,
Wyt=Ty e (O.Q-Dr + Wind) =0.287 F-kzp w = max (wl s Wo , Wa , Wy, w5)

PJ:i=w,-W,=659.122 Ibf

104



Jefferson County Design Report

Check 2x6
Spacing:=W;=16 in
. . . 2 b'ds I |

b:=1.5 in d:=5.5 in A:=b-d=8.25 in I:= =20.797 in

S::§:3.781 in® IF':=1250 psi [F':=1500 psi
Factors

Cp:=1 Cp=1 Ci:=1 Cri=1 Cui=1 Cp:i=1 Cq:=1
C,:=1.15 c:=0.8 C,:==1 (sheathing)
PC -
l
l,:=16.252 ft £ =35.4591>7
l):=1.63-1,+3.d=27.866 ft d
2 [l,-d

Rp:= =28.59

bZ

0.822-F' ;. ) P, )
F. ::T=113.413 psi > ,fc==I=79.894 psi
€

F:=F,:Cp+C,;+Cy;+Cp=1500 psi 1500>42.479 f,=79.894 psi
F'|:=F°,.C;=1500 psi 1500 >42.479

South facing event space wall designed as 2x6 Southern Pine No. 2 at 16" o.c.

Remaining exterior main floor walls
T,):=7.75 ft
D,):=D,+ Dyis=19.967 psf
L,=19.931 psf L}:=0 psf
Snow =37.223 psf
Wind =26.798 psf
W;:=12 in
Wall:=pwanie:=24.472 psf

I:=21.101 ft—3.8403 ft=17.261 ft
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1 ..
wyf= (1.4-D,,-Tw) =0.139 F-kzp
w)i=T,,« (1.2+ D, + 1.6+ L; + max (0.5+ L,, 0.5 - Snow)) =0.263 % kip
wyi=T,,« (1.2+ D, + max (1.6 - L, , Snow) + max (L;, 0.5 - Wind)) =0.511 % -kip

1.
wy:=T,, (1.2+D,+Wind + L;+ max (0.5 L., 0.3 - Snow)) =0.413 f_t' kip

wg =T+ (O.Q-Dr+Wind) =0.297 fit kip Wei=1max ('UU1 yWa,y w3aw4aw5)
Wall - W, 1* .
Pl:i=w.-W,;=511.092 Ibf Mi=——————=0.911 kip- ft
Check 2 2x6
Spacing:=W;=12 in
. . . 92 b’d3 . 4
b:=2-1.5in d:=5.511n A:=b-d=16.5 1n I:= =41.594 in
S:=§=7.563 in® Fy):=1350 psi F|:=1550 psi
E:=1600 ksi  |E,; :=580 ksi
Factors
Cp:=1 Ci=1 Cj=1 Cri=1 Cu=1 Cp:=1 Cr=1
C,:=1.15 c:=0.8 Ci==1 (sheathing)

M . P, .
fy=g-=1446.178 psi  [fi=—==30.975 psi

E' in=E,in+Cy+C;+ Cr=580000 psi

Fab::Fb'CD'Ct'C,;'CF'CM'CT: 1552.5 pS?:

)= F°,-Cp = 1552.5 psi 1552.5> 1446.173 f,=1446.173 psi
I

L)=15 ft+44 in =

[):=1.63+1,+3-d=31.802 ft d

=40.7270>7

2
Ry:=

l,-d
2 = 15271
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0.822-F', _ P, .
Fep=—— g =99.029 psi > fd=—5=30.975 psi

(3
F*l:i=F,+Cp+Cy+Cys+Cr=1550 psi 1550>30.975 f.=30.975 psi
F'):=F,-Cr=1550 psi 1550>30.975

Remaining exterior main floor walls designed as 2 2x6 Southern Pine No. 1 at 12" o.c.

Lower event space southern wall
Dhardwood =4 p‘gf

T,=12 ft D ypsum =22 psf

3.5 in+7.25 in Gy Dyup=2:5 psf
D= - =3.024 psf

24 in

Dn ::Djoist+Dhardwoad+Dgyp3um+Dm: 11.724 psf
L,:=0 psf Wiy:=12 in
L,,:=100 psf
Snow=37.223 psf l:=9 fi
Wind=26.798 psf Wall=24.472 psf

wy:=T,-(1.2:D, +1.6 - [;+max (0.5 L,, 0.5 - Snow)) =0.407 f_lt - kip
wy:=T,-(1.2- D, + max (1.6 - L, , Snow) + max (L, 0.5 - Wind)) = 0.791 % - kip

1,
wy:=T,+(1.2- D, + Wind + I; + max (0.5 - L,, 0.3 - Snow) ) = 0.639 F' kip

wy:=T,, (0.9+D,+ Wind) =0.46 flt -kip wei=max (Wy , Wy, W3, Wy, Ws)
Wall - W, I? .
P):=w,-W,;=791.369 Ibf M= =0.248 kip- ft
Check 2x8
Spacing:=W;=12 in
. . . 9 b‘ds .
b:=1.5 in d:=7.75 1n A:=b.d=11.625 in )= =58.186 in
S::%: 7.508 in’ F):=925 psi FJ:=1350 psi
E?
M= 20" _ 0 948 kip.ft [E:=1400 ksi B =510 ksi
._T_ . pvf = min t— 82
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Factors
Cp=1 Cjl=1 C.:=1 CH=1 Cy=1 Cpi=1 Cri=1

C,:=1.15 c:=0.8 Cp=1 (sheathing)

M . P, .
[fy:=—=396.041 psi  f/:=—=68.075 psi
S A
E’min::Emin'Ct'C;"CT=510000 p&i

F*):=F,+Cp+C,+C;+Cp+Cy+C,=1063.75 psi

F'):=F°,+C=1063.75 psi 1063.75 > 396.041 f,=2396.041 psi

l
=15 ft+44 in —=28.9031>7
[):=1.63-1,+3-d=32.364 ft d
2 [l.-d
Ry:= =36.575
b2

0.822-E' . _ P, )
F@:=#= 166.938 psi > Jl=—=68.075 psi
€
F°):=F,-Cp+C,+Cy- Cp=1350 psi 1350>68.075 f.=68.075 psi
F'):=F",.Cp=1350 psi 1350>68.075

Lower event space southern wall designed as 2x8 Southern Pine No. 2 at 12" o.c. studs
Overhang wall supporting beam

A, :=20.78 ft* A,,:=100.93 ft*  A,;:=158.22 ft*  A,:=35.16 ft’

Atl
Y T S T,ypsi=6 ft T,,:=16 in 1,:=16.8215 L=l
wl 16.82154 ft w23 f wd 1 ft 2 1
1,,:=26.37 ft

4 pl 1.5in-5.5 in-G- .

Djmﬂ::L,f Digii= Y _1.966 psf  Dyygrgi=0.75 in+G-y=2.145 psf
16 in 1ft
3:2.5in+7.25 in-G -7 4 plf

‘Dbea,m = 5 ft = 2592 psf D’l"aﬂ’iﬂg = —6 ft
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Dl ::Djm'stl + Dha,rdwoad +Dgyp.mm + Dmb D23 ::Djm‘stz + Dbea,m + Dboaw-d + Dmiiing
L,:=100 psf D= Dyyrawood +Dgyp3um+D3ub
an =0 ft

D,,5:=12.771 psf T,:=19.72 ft*  W/=12 in
(2-2.5 in-7.75 in)-G-v-21.101 ft

Dyani= " +2.5 in-7.75 in-G-y=199.494 pif
1

Snow =37.223 psf

Wind=26.798 psf Estimated beam weight W:=65 plf

L, =20 psf

w:=1.2+ (T » (D) + Dyya) + Ty * Doy + W+ D) + 1.6+ (T + Typpy) - L, + max (0.5 T + L, , 0.5 T, - Snow) = 1.587 %

wyi= 1.2+ (T » (D1 + Dryy) + Ty » Dag + W+ Do) + max (1.6 - Ty + Ly, Ty - Snow) + max ((Toyy + Tozs) » Ly 0.5+ Ty - Wind) = 1.176 %
wy:= 1.2+ (Tyy + (Dy+ Dyp) + T » Do+ W4 Do) + max (L6 + Ty » Ly, Ty » Snow) + max (T + Tzs) * Ly 0.5+ Ty » Wind) = 1.176 %
W= 12+ (Tyy» (D1 +Dyyy) + Togg» Doy + WD,y )) + T,y - Wind + (T, + Typg) - L, + max (0.5 T, - L, , 0.3 T, - Snow) = 1.177 ;_t - kip

ki
wyt= 0.9+ (Tyy - (Dy+ Dy1a) + Ty - Do+ W4 D)) + Ty - Wind = 0.338 f—:’

Wepi=max (wl ) w2)w3=w4=w5)

2 2 2
'wl-ll 9.w 1'11 49.w l'll .
M,y i=max | — —— , - =56.146 kip - ft
8 128 512
9w, q=ly Sewy el
V pagt i=Max < - —= =16.689 kip
16
W= 1.2+ (T Dy+ Tygy» Doy + W 4 Dy) + 1.6+ (Typy + o) » L+ max (0.5 T, - L, , 0.5 T, - Snow) = 1.558 %
wy:=1.2- (Tm +Dy+ T3+ Doy +W+Dlmﬂ) + max (1.6 Tt L, T, -Snow) + max ((Tw4+Tw23) +L,,05:T,,- Wind) =1.118 %

wyi= 1.2+ (Tyy - Dy+ Tyoy - Doy + W+ D)) + max (1.6 - Ty, - Ly, Ty - Snow) + max (Tyg + Tozs) - Ly s 0.5 - T, - Wind) =1.118 %

ki;
wyr= 1.2+ (Tyy» Dy+ Tyzg » Doy + W4 Do) + T s Wind + (Typy + Typg) - Ly + max (0.5 - T L, 0.3 - Ty, - Snow) = 1.118 f

ki
3= 0.9+ (Tyy Dy + Ty Dy + W+ D) + T, Wind = 0.288 7

W, *= IMaxX (wl , Wy ,wg,w4,w5)

109



Jefferson County Design Report

Woylay” Wl
M, ., ::%: 135.399 kip - ft Vi aan = ”22 31 —20.538 kip
Test W12x65 A992
W =65 plf A:=19.1in*>  d:=12.11in bp=12 in t,:=0.39 in
t;:=0.605 in  h,,:=24.9 I,:=533 in* Z,:=96.8 in>  §,:=87.9 in’

r=5.284in  I;=174in'  r,;=3.024in  J=218in'  C,:=5780in°
T5:=3.38 in hg:=11.5in h:=hy,t,
F,:=30 ksi F,:=65 ksi FE:=29000 ksi

Front beam controls design

w;i=1.6- (Tw4 +Tw23) «L, wy:=1.2- (Tw4'D4 +Ty23° Dag +W+Dwa!!)
w,, =w;*0.5=>586.667 E
ft

b
Wy =wy + 'LUE'O.E) =971.042 f_tf

Seawgyely, l
pi=——_—0.413 in Ayi=—2_=0.879 in
384.E.1, 360
5ewpely,’ l
pi= % —0.683 in Appi= () =0.879 in
384.E-I, 360
!
81001= By + 6y, =1.096 in Ay ::%:1.319 in
Flexure
M,yiqq=F,+S,=366.25 kip- ft >135.399 (kip - ft)
ELB
, .
Ai=0.5.-1=9.917 A= =249 1< 3.76-\/£:90.553
ty ty ,
‘B [E
M::o.gs-\j—=9.152 Api= 1.0+ 4 [—=24.083
Fy Fy M,:=Z,-F,=403.333 kip- ft
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Apr SAr <Ay
Ap—
M 1= 0.9-[Mp— (M,—0.7-F,-5,) (f—):”']] —356.217 kip - ft
Arp=Apf
>135.399 (kip - ft)
LTB

L,=1.76-7,-4| 2 =10.667 ft =1
Fy
E

. e \? 0.7.F,)’
L):=1.95-7,- AL [ 6076 Y| =35.146 ft
0.7-F, \ S,-hy \\S,hq E

\I,-C
Tygt= \/#zams in Ly:=13,=26.37 ft

T

L,<L,<L,

M(m) ::VWMZ'm_%'wCQ'mz Mnm::Mrrm.zQ

1 2 3
M,=M|—-.1 Mpo=M|—-1 M i=M|—-1
A (4 34) B (4 34) C (4 34]
'MA::M'nm MB::MWMKL‘ 'MC::Mmﬂ.’l}
12.5- M.
C,:=min|3, e =1
2.5.M,,,,+3-M,+4-Mp+3-M,

. L,—-L,
&M 1 rp=0.9min Mp,C’b- Mp—(Mp—O,'?-Fy.Sm). 7

])]:278.155 kip - ft 1>135.399 kip- ft

T p

Shear Check
A,i=d-t,=4.719 in® ¢:=0.9

PV, i=¢+A,+0.6-F,=127.413 kip 1>20.538 kip

Beam over the center window of main event space designed as W16X45 A36 steel.
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Southern Most Columns

L‘r =20 psf LrC'mr"rection:: 19.931 p&f
L:==10 p&f SmumCmection:: 37.223 pSf
SmﬂmCmection =37.223 pSf anCorrecﬁm =26.798 pSf

WﬂuunCm*recticm =26.798 p‘gf k?.p
W,:=0.083 —

Dyeam =45 pif - (120 in) =450 Ibf

Do i=W i+ 29.1 ft=2.415 kip

A,:=58.419 ft* +383.673 ft” +229.897 ft* =671.989 ft’
D, :=11.584 psf

Dead:=A,-D,,+D,,,, +D,,..=10.65 kip

L‘.“"t = LV‘COT‘?"BCHOI‘I - At = 13.393 kip

L,:=L-A,=6.72 kip

Snow:= SmamCorrectim 'At =25.013 k"p
Wind:= Wﬂw.erecﬁon'At =18.008 kip

. . . 26.37 ft
D tumni=11.25 in+11.25 in.G-v-17.434 ft=0.526 kip £34::Tf
1.5 in-5.5 in-G- _
Djpipt =’ - ftm Y _1.966 psf Dy di=0.75 in-Gey=2.145 psf
3-2.5in-7.25 in-G-vy 4 plf
Dbeam2:= 5 ft =2.592 psf D‘r‘ﬂ.ﬂiﬂg::ﬁ

Dys :szmfstZ + Dyeamz +Dpoara + Dmﬂing =7.37 psf

D4 :zDhardwoad + Dg-ypsum + Dsub

0.424 I‘;:’ 3.36 k;:’
D= " 54 L[=— I 54
' 1.2 f ¢ 1.6 f

From upper column
D =11.25 in+11.25 in+G-y+17.434 ft=0.526 kip
Dead:=A,;* D+ Dy + Dy = 10.65 kip
Lyi:=Lycorrection* Ay =13.393 kip
L):=L-A,=6.72 kip
Snow :=S,,eccorrection* At =25.013 kip
Wind:=W,,_.correction * Ay = 18.008 kip
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From interior
D;=1.767 kip
L;=10.5 kip
From exterior
D,,:=Dy3+6 ft-(l3y+8.411 ft)=0.955 kip
L,:=100 psf+6 ft-(l;,+8.411 ft)=12.958 kip
Total
DeadAll:=D, ;.. + Dead + D;+ D, =13.897 kip
LiveAll:=L,+ L;+ L., =30.177 kip
LiveRoof:=L_,=13.393 kip
Snow=25.013 kip
Wind=18.008 kip
w)i= 1.2 DeadAll + 1.6 - LiveAll + max (LiveRoof , 0.5 - Snow) = 78.354 kip
w,)= 1.2 - DeadAll + max (1.6 - LiveRoof , Snow) + max (LiveAll , 0.5 - Wind) = 71.867 kip
wj = 1.2 - DeadAll + max (1.6 - LiveRoof , Snow) + max (LiveAll , 0.5 - Wind) = 71.867 kip
wy=1.2 - DeadAll + Wind + LiveAll + max (0.5 » LiveRoof , 0.3 - Snow) = 72.366 kip
wy:= 0.9 - DeadAll + Wind = 30.515 kip
P :=w,="78.354 kip
1:=9.162 ft K, =1 l:=1-K,=9.162 ft
F =525 psi E:=12000 kst B int=440 kst

Column Section Selected: 16x16 Timber Southern Pine No. 2
b:=15.54in |d:=15.5in A:=b.d=1.668 ft’

Factors
CD::]' Ctzzl C,‘:]. CF:]_ CM:U.gl CP::1

ch::Fc'OD’Ct’CM'CT=477.75 pS‘I',
E' pin*= Eppin - Cy» Ci» Cp=440000 psi

PC -
fi=" 5 =326.135 pei
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0.822-E',;

Fofi=— " —7188.608 psi > f.=326.135 psi
e
F F
1+(—“E] <
o= =8.023 Jé) =15.047
2.c c
2
Ch=a— Vol —B=1
F')i=F° .Cp=4T7.75 psi 477.75>326.135 f.=326.135 psi
L
A=—=7.093 7.093 <50
d
P
fcmt:=f=326.135 psi 326.135<A77.75 F°,=477.75 psi

16x16 Timber Southern Pine No. 2

Primary Footing D, ovvcotumn=15.5 in+15.5 in-G+v+9.1 ft =521.062 Ibf
DeadAll:= D, + Dead + D;+ D, + D,,opcotumn = 14.418 kip
LiveAll:=L,+L;+L,,=30.177 kip
LiveRoof:=L,,=13.393 kip
Snow=25.013 kip
Wind =18.008 kip

w,|:= 1.2« DeadAll + 1.6 « LiveAll + max ( LiveRoof , 0.5 - Snow) = 78.979 kip

w,):= 1.2 - DeadAll + max (1.6 - LiveRoof , Snow) + max (LiveAll , 0.5 - Wind) = 72.493 kip

wy:= 1.2« DeadAll + max (1.6 - LiveRoof , Snow) + max (LiveAll , 0.5 - Wind) = 72.493 kip

w,i=1.2 « DeadAll + Wind + LiveAll + max (0.5 - LiveRoof , 0.3 - Snow) = 72.991 kip

wy:= 0.9 « DeadAll + Wind = 30.984 kip

From loadings; dead, live, and roof live will be used for foundation tabulation.
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14kip l

48in
15in

ELEVATION (X-X)_
42in
14in

- . -

14in 42
E - -
7| =
* PLAN

DEPTH
48

REINFX | REINFI
684 =]

NAME LENGTH WIDTH

47 432

HEIGHT
15

coL

FOOTING 1 i

Lodge Joint Footing
6x8 Timber Southern Pine Dense Select Structural 86

DeadColumn :=24.97 psf -408.15 ft*> +5.5 in+7.5 in+G+y-11 ft=10.3 kip
LiveColumn:=10 psf+408.15 ft*> =4.082 kip

LiveRoofColumn :=19.931 psf-408.15 ft* =8.135 kip

SnowColummn :=37.223 psf.408.15 ft* =15.193 kip

WindColumn :=26.798 psf-408.15 ft* =10.938 kip

W14X22 A36 Steel Beam
kip .
DeadBeam :=1.525 T 13 ft =19.825 kip

LiveBeam:=1.525 %- 13 ft=19.825 kip
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All

@eadA@ := DeadColumn + DeadColumn = 20.599 kip

LiveAll:= LiveColumn + LiveBeam =23.907 kip

tweRoof := LiveRoofColumn =8.135 kip

Snow := SnowColumn =15.193 kip

Wind:= WindColumn=10.938 kip
w|:= 1.2 - DeadAll + 1.6 - LiveAll + max (LiveRoof , 0.5 + Snow) = 71.104 kip
:= 1.2 - DeadAll + max (1.6 - LiveRoof , Snow) + max (LiveAll , 0.5 - Wind) = 63.818 kip
wy:=1.2 - DeadAll + max (1.6 - LiveRoof , Snow) + max (LiveAll , 0.5 - Wind) = 63.818 kip
w,:= 1.2 - DeadAll + Wind + LiveAll + max (0.5 - LiveRoof , 0.3 - Snow) = 64.121 kip

@:: 0.9 - DeadAll + Wind = 29.477 kip

From loadings; dead, live, and roof live will be used for foundation tabulation.

21kp |

48in
18in
| S S St S R N Y 4

60in

&

X PLAN

NAME | LENGTH Pm HEIGHT DEPTH REINF X ‘ REINF Z { coL
&0 15

FOOTING 1| 60 a8 1084 1084 | 1084
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First Floor Perimeter Strip Footing
Worst Case Design

7.75 ft

(2-1.5 in-5.5 in-G-v-17 ft)
12 in
kip

DeadWall:=19.967 psf+7.75 ft+ =0.222 %”

LiveRoofWall:=19.931 psf-7.75 ft=0.154 —

kip

ft
kip

SnowWall := 37.223 psf - 7.75 ft=0.288 ——

WindWall :=26.798 psf-7.75 ft =0.208 ——

DeadFloor:=10.4 psf-7.25 ft=0.075 %

kip

LiveFloor:=100 psf.7.25 ft=0.725 —— Fi

DeadAll:= DeadWall + DeadFloor=0.297 —— kip

LiveAll:= LiveFloor —0.725 =P,
kip

LiveRoof:= LiveRoofWall =0.154 —— Fi

Snow :=SnowWall=0.288 ’;Ltp

Wind:= WindWall =0.208 k’;tp

ki;
w:= 1.2 - DeadAll + 1.6 - LiveAll + max (LiveRoof , 0.5 - Snow) = 1.671 ?p

ki
w:= 1.2 - DeadAll + max (1.6 - LiveRoof , Snow) + max (LiveAll , 0.5 - Wind) = 1.37 P
, . , kip
wq:= 1.2+ DeadAll + max (1.6 - LiveRoof , Snow) + max (LiveAll , 0.5 - Wind) = 1.37
. : . . P
wy:= 1.2 - DeadAll + Wind + LiveAll + max (0.5 - LiveRoof , 0.3 - Snow) = 1.376

ki
wd= 0.9 - DeadAll + Wind = 0.475 f_f

From loadings; dead, live, and roof live will be used for foundation tabulation.
Roof live load listed as Wind/Seismic for program.
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Dead Load
) o3kipm

‘ GROUND LEVEL

-
ELEVATION.
420
- -
- -
z_L L1
* PLAN

NAME
SF1

WIDTH HEIGTH | DEPTH MAIN R SEC.R WALL DOWEL
42 16 48 ETS a5 B0

Strip Footing Retaining Wall

DeadWall:=19.967 psf- 75ft+15m +5.5 MGy 1725ft_0175 kip
16 in Jt
kip
RoofLive:=19.931 psf.7.5 ft=0.149 =P
kip

Snow:=37.223 psf+7.5 ft=0.279 —— I

Wind:=26.798 psf - 7.5 ft=0.201 %

342 in kip

DeadFloor}:=27.844 plf +10.4 psf - +20.878 pif =0.197 —— T

LiveFloor= 100 psf - *2 M _ 1425 %

118



Jefferson County Design Report

kip

DeadAll:= DeadWall + DeadFloor + 150 pef « (8 ft-2 ft+11.3 ft.2 fi)=6.162 —— 7

LiveAll = LiveFloor =1.425 —— kip

fo:= 1.2+ DeadAll + 1.6 » LiveAll + max { LiveHoof , 0.5 Snow) = 9.820 %
fod= 1.2+ DeadAll + max (1.6 + LiveRoof . Snow) + max { LiveAll 0.5+ Wind) = 9.099 %

fo]:=1.2+ DeadAll + max (1.6 + LiveRoof , Snow) + max { LiveAll , 0.5« Wind) = 9.099 %

fo )= 1.2« DeadAll + Wind + LiveAll + max (0.5 - LiveRoof . 0.3 - Snow) = 9.104 %

fods= 0.9+ DeadAll + Wind = 5.747 %
Wynr ::ma.x(wl.1J_r2,-w3._w¢.w..:] 9.820 — kip
e , ; . , ibf
¢':==25 ¢':=1.45 psi  (estimated values used) +':=55.5 7t
Wall height + soil to base
height Depth::g.l ﬁ+4.8ﬁ E::Tﬁ-i-él in
N.:=25.1 N, =127 N,:=9.2 a'yi=""+Depth

@, =C'*N,+0'4*N, +0.5:7'-B-N, =116.455 psi

Tmarload *= Gn «B=122977T —— ktp
—on ?tp <0 Gpapeag=122.977 B2

Significant factor of safety used to account for only one side
having full soil depth and limited soil data. Estimations of rebar
reinforcements will be made based off of the tested strip footing.

Adequate bearing capacity to hold 79 kip loading of spread footing,
joint spread and strip footings not needed. Spread footings that
would line up with strip footings will be made into consistent strip
footing.

Concrete Flooring
5" concrete slab on grade will be used for both interior and
exterior locations.

Figure 23: Multi-Use Lodge Structural Loading Calculations
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Appendix D: Year-Round Cabins
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Figure 7: Cabin Alternative Design 1

139



Jefferson County Design Report

Porch
B1mq M

Livingroom
216 sq it

Bathroom
Zegh

Kitchen s
4B =g 1

L/

am Badroom 1 Bedroom 2
BO 5 R 100 sg It

612 sq ft Total
+81 sq ft Porch

Figure 8: Cabin Alternative Design 2

Figure 11: Cabin Final Design
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East Cabin - Wind Loads

General Information

Eave height
h.:=12.5 ft
Building width
[:=374.5 in
Roof angle
h, 180 .
@:=atan|——|=0.675 6+.——=238.697 2:=330.125 mn 2=27.51 ft
s
2
Risk Category II Site Soil Class DE
V:=109 mph (ASCE Hazard Tool)
V:=109
K,:=1.0 Under 1000ft
K,;:=0.85
Exposure C
C,,=0.8 K,:=0.98
Che:i=—0.7
q,:=0.002568 K,-K,,- K ;- V* psf=25.415 psf
G:=0.85
GC,;:=0.18 +or- (enclosed)
East Wind

Wall Pressures
36 ft+8.78 in)+(24 ft) —30.366 ft
2
L:=49 ft+4 in=49.333 ft B:=31 ft+3.25 in=31.271 fi

h L —0.340.5
320616 temp'=§=1.578 sz::—0.5+(temp—1)'w

h==(

=-0.384

Slope (Assumed Values) H:=15 ft x:=0ft L,:==15ft 2z:=T40 ft
H T 0 # —49.333

Assume slope negligeable Ly, Ly, L,
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Pwindward "= 9z 'Kd * pr +q,-

GC); 21.857
m — -
—Gcm.l‘[lz.ms psf

10.547

GC ; -
Loi=q, K ,;-C . "=
pszd'c qz d P3+qz l—GCm] [_19-697] paf

Pieeward = 4= 'Kd ¢ Cpf + q.-

GOy |_[ -8.731] .
~GC,; |~ | -12.881

Roof Pressures

180
9:= atan [ . =38.697
£=0.616 (2)
L
Side
0 to —=15183ft Cppi=—09  Cpypz=—09  Cpyy=—0.5
GC,; [ —14.868
psidclr‘oaf = qz.Kd .CPST1+qz ) l_Ggm ] - __24.017 psf C‘,'JST4 =03
% to h=30.366 ft
[ GC,; | [-14.868]
. =q.-K,.C . o=
ps:,de.Zroo_f q.-Kq P37'2+qz _chi _—24017 psf
h to 2 h=60.732 ft
[ GC,, | [ —6.227]
C g = K -C - . e =
pmde.droo_f q: d P3T3+qz _GCpi _—15376 ps-f
2h to end
GC, | [ -1.906
. = K, ,.C . o=
pmde4roof q: d P37'4+qz I:_chi [—1 1.056 pSf

Overhang
Cpp=0.8
pove.rhang =q, 'Kd‘Cpo= 17.282 psf
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West Wind
Wall Pressures
2:=27 ft+6 in h.:=15 ft
h,+z z—h,
hl:= =21.25 ft atan| ———||- 180 =38.697
i T
2
h L
—=0.431 —=1.578 Cp=-0.5
L B
21. 857
: i=qg.-K,-C._ +q.-
Puindward = 9 d pw a, ] [ 12. 708
—10. 547
psidc“Qz'Kd'Cps"f'Qz' ] [ 19. 697
GCyp; —6.227
N i=qg.+K,-C . no—
Piecward = 9= d pf+qz _chhjl [—15376] psf
Roof Pressures
Side
0o Z=10625ft Cpf=—09  Cp=-09  Chuy=-05
GC,; [ —14.868
psidelroof:= QZ.Kd.CpS‘."l-"-QZ |: acC ] -_24017] _‘pSf Cpsr4 =—0.3
% to  h=21.25 ft
GCpi | [-14.868
. =g ;O . P
pmdf.?rmf q. d psr2+QZ _chi- -_24'017 psf
h to 2h=425 ft
GC,; | _[ -6.227
C . = .K .C i . m - .
pmdf.:lroo_f q, d psr3.+Qz _chi_ _—15376 p-?f
2h to end
GCy; |_[ —1.906
. i=q,-K,-C . P =
pS?.ﬂ'.f.4)"DDf q. d psr4+qz _chi_ _—11.056 psf
Overhang
C'pa:= 0.8

powrhang =q, 'Kd'cpo =17.282 pSf

Pwmaz = psidleaof( 1 ) =-24.017 psf
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South Wind
Wall Pressures

(36 ft+8.78 in) + (24 ft)

h:= =30.366 ft
2
B:=49 ft+4 in=49.333 ft L:=31 ft+3.25 in=31.271 ft
£=0.971 £=l].~‘334
L B
C'pl:=—0.5
GCy; 21.857
pwindward:=qz'Kd'pr+qz' —GC‘?]=[12 708 ps.f pra:::=pwindward(0)
GCy; —10.547
i 'K oC . m =
Pside =4 d ps+qz [—GCM [—19697 psf
GCy; —6.227
plceward:=QZ'Kd'Cpl+qz' _Génpq,jl=|:_15376 ps.f

Roof Pressures

(45—35)

Cpuri=0.3+(6—35). =0.337

Windward

pwt'ndwara’.mo_f =q, 'Kd * C;mur + q.

GCp |_[11.854 .
-GC,; 2.705

Leeward

GC,,; —8.387
i=q.-K,-C . M=
Dieewardroof = 9z 184 Pf"+qz [_chi] [—17536 ps'f

Overhang
C'po :=0.8
povcrhang =q, 'Kd,' CPO= 17.282 psf
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North Wind
Wall Pressures

(36 ft+8.78 in)+(24 ft)

hi:= =30.366 [t
2
B:=49 ft+4 in=49.333 ft L:=31 ft+3.25 in=31.271 ft
E= 0.971 £=l].634
L B
C |:==—0.5

pl

Pwindward *= 4z 'Kd * pr + q.

GC,,;
b |_[21857] e
-GC,; |~ [12.708

—10. 547
psidc==qz'Kd'Cps+qz'|: ] [

19. 697

Pieeward = 4z 'Kd *Lopl + q.*

GC,; —6.227
—chi]‘[—w.gm] pef

Roof Pressures

6=238.697
0.4-0.3
C pur=0.3+ (6 —35) -W=0.337
Ci=—0.6
Windward
GC,; 11.854
Puwindwardroo :=qz.Kd.C r+qz. : ]=[ ] ps‘f
g P —-GC); 2.705
Leeward
GC —8.387
= !K .C . m =
pleewardroof q. d plr + q. [ _chi] [—17536 ] p‘gf

Overhang
C'po :=0.8
pouerh,cm.g =q, 'Kd 'Cpo =17.282 pSf
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Snow Loads
Balanced Load Risk Category II
Ground Load
P, :=40 psf (ASCE Hazard Tool)
Surface Roughness
Category C (Rural)
C,.=1.0
Exposure

Partially Exposed (Forested Rural Location)
Thermal Factor

(Assumed based off of Vaulted Roof spacing)

C;:=1.17
Slope Factor

C,;=0.51 6=38.697 Unobstructed slippery surface
P.:=0.7-C,-C,-C,-P,=16.708 psf

Unbalanced Snow Load
l,:=33 ft+2.5 in

lTS
L= =16.604 fit L,:=16.604  P,=40 psf  p =40
hp=0.43+3/L,-\/p,+10 - 1.5=1.417
H=0.13.p,+14=19.2 H:=19.2 pef

Assuming standard residential area for other cabin, S=12ft

P, i=hpeft-—L_=7.854 psf Wun==§—hD.ft~2\/12=13.09 ft
12
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EaSt Cabln = TI‘USS SYStem asce7-11 pg 570

Truss Design Kingspost Design Used Equations from NDS 2018 Ed
Load Calculation From Boise Cascade Wood Properties from NDS
Suspended wood channel system D,:=2.5 psf Supplement 2018 Ed
18 gauge metal decking roofing D,:=3 psf
Membrane D,:=0.35 psf
2x8 rafters @16in w/ fiberglass D,:=8 psf
1/2" osb plywood sheathing D;:=1.7 psf
Standard Roof L,:=20 psf (ASCE)
D,per=D;+Dy+ D3+ D, + Ds=15.55 psf Diper =0 p8f

Lru.pper = Ll =20 psf Llowe'r =0 psf
U:=31 ft+3.25 in=31.271 ft Pridge =36 ft+8.78 in  h,,,, =24 ft

h’truss = h’ridge = h’cave =12.732 ft

1\

2 spanwtal = 42 ft+6 in
Lipper =2 (5) +hypes” =40.327 ft

SPanoiql

! —— =85 ft

DuppevCorrcction = Du,pper ® l— =12.058 psf

upper

L Spamnptq)

LrupperCorrection = meper «—=15.509 pSf i T 7.083 ft

Lupper 6
P,=16.708 psf

l

Pyoor=Py- =12.956 psf

upper
Pumas = —24.017 psf
!
PumazCor = |Pumaz| * ——=18.624 psf

upper

T,:=126.5 in Snow:=16.708 psf( ¢ ) Wind:=24.017 psf( L )
upper upper
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Load Combinations

Wuypper1 *= Ty (1'4 'DupperCorrection) =177.957 plf

,=T,(1.2-D

upperCorrection

+1.6+0 psf + max (0.5-L 0.5+ P,,)) =234.278 pif

wuppe‘r rupperCorrection *
Woypper3 = Ty (1'2 2 DupperCm‘rection +max (1‘6 & meperCmTection 7PsCar> + max (0 ps.f ,0.5- pwma.rCor)) =512.278 plf
Wyppers =Ty * (1.2 * Dyppercorrection + Pumazcor + 0 P8 + max (0.5 + Lyyppercorrection s 0-3 * Pocor) ) = 430.605 plf

wupperS = Tw ® (0'9 * DupperCorrectian i+ pumw.:z:Cm‘) =310.728 plf

Wypper = Wypper3 1.6- Lruppcharrection =24.814 psf Pycor=12.956 psf
Self weight to be added, no added weight to lower beam (exposed beam)
Wood design based off of use of Southern Pine Timber

Southern Pine Select Structural 4x8
kip kip
Tw % DupperCcrrrection =0.127 —_~ Tw & LrupperCmection =0.163 —_—
It It
T\ * Puwmazcor=0-196 % For use in Robot
4
| 0.1764 | 0.1763
S 3 i 6
022331 102233
ju ?o‘:ﬁm 7

| 0.1891 I0.1891
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-0.11 |

et
177 |
007

P;:=2.29 kip
[3e8 [1.65
1 -o“.lgo T
N '-.,‘5‘

M;:=3.98 kip- ft

Bottom Chord Design
4x8 Section

b:=3.5in
I .8
S:= E—: 30.661 in

2
Adjustment Factors

Cp=10 Cy,:=1.00 C;:=1.0

©t= 1.0

P,:=2.03 kip

F,:=1350 psi  F.:=1700 psi

d:=725in A:=b-d=25.375 in’ I:

CF:= 1.0

1-2.03 [ 2.03

2.03
T~
-0.11
B
229
s~ [177
019 ] 5] 007
19 [ 019
u .‘p____ . g

P,:=2.03 kip

(165 398
0s0— 7]
\Kx'i'/'l
S || (254 K
075|075 4
Vi AN
P S~ ‘_1.%3,.\?

M, :=2.55 kip- ft

F,:=1950 psi
_bed?

=111.148 in*

E:=1800000 psi E,in:=660000 psi

C]\/I :=1.0 Cr:= 1.00

(Implemented with Southern Pine Table)
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F°y:=F,+Cp+Cy;+C,+Cp+Cy,-C;-C,=1950 psi
1,>96 l;=96  Ep:=1800000

KM"!&T
COVy:=0.25 K)=1200 Kp:=1-1.645-(COVy) Cr:=1+_———=1.109
K;-E
(Table 4B) T T

L
J=L ~=51.759 0>7  1,:=0.9-1,+3.d=29.956 ft
d Eini=E, i+ Cap+Cyr Ci o Cp=T731745.223 psi

l,-d 1.2+ Epn )
Ry:= =14.586 Fypi=——" =3722.67 psi
2 2
) [E]
Cpi= ) _ bl -2 2/ —0.953
1.9 1.9 0.95
P.'. . M.'. .
ft:Z:BO pst fb:=?= 1557.656 pst

F'yi=F,+Cp+Cyy-C,+Cp-C;=1350 psi
F’b:=Fb'CD'CM'Ct.CL.CF.Cfu.Ci.C‘r= 1857.506 pﬂ

Check
F,=1350 psi >  f,=80 psi

F',=1857.506 psi >  f,=1557.656 psi
Design is adequate

wST =0.5- LrupperCor'rcction * Tw =0.082 m
ft
kip
Wrri= (Duppchmmctt'on +0.5- mepchorrcction * Tw =0.209 F
. L\?* L
6.9-10° wgp- (?J (?J
Oopi= =0.058 in < Agpi=2—L=0.347 in
5T E-1 ST 360
4
6.9.10—“-10”.(;’) (g)
Oppi= =0.147 in < A =21 =0.347 in
L E.I LT 360
L)
. 3 .
O1o1= (1.5 +817) +857=0.278 in < A= =0.521 in

240 Design is adequate
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4x8s of Southern Pine Select
Structural used for Bottom Chord

Top Chord Design SP Select Structural
4x8 Section F):=1350 psi  F):=1700 psi F,:=1950 psi
. . . 2 b'dlj . 4
b:=3.5 i d:=7251in A:=b.-d=25.375in I:= =111.148 in
5‘::%:30.661 in’® E:=1800000 psi E,,..]:==660000 psi
2

Adjustment Factors
Cp=115 Cp==10 C;=1.0 Cy:=10 Cp=10 C,=1.0

C/=1.0 Cfu: 1.0 Cp=1.0 Cp:=1.0

f Pu 80 psi f M. 997.996 psi
o=~ =80 psi Fyi=—g~=997.996 psi

F’c;ch.CD.CM.Ct.CF.C?:=1955 p&i
F!E:;::Fb'CD'CM'Ct'CL' CF'CfU,'Ci'CT=2242'5 m

Check
F',=1955 psi >  f,=80 psi

F'y,=2242.5 psi >  f,=997.996 psi
Design is adequate

F Fe 1955 psi
cStar*— CP_ pm

E!min :=Emin * CM' Ct' C‘i . CT= 660000 psi

0.822-F’, . ] 1.2-FE' ;. .
Fopi= ™" _ 1899 606 psi Fogi= ™" _10698.523 psi
L\? RS’
_ 'B
3 c:=0.8
d
F F
Q= eStar _ 1.208 Bi= S _1.165
2.c c
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Ch=a—-\a® —-3=0.666

F'):=F g, Cp=1302.54 psi > f.=80 psi
2
e + i =0.053 < 1
Fer \Fop Design is adequate
wS‘T =0.5- Lr‘upperCor'r'ection * Tw =0.082 m
It
ki
Wyi= (Duppcrc’mn:cﬁon +0.5- mepchorrcction * Tw =0.209 Fp
; L\* L
6.9-107% - wgyp- —) (5}
Oopi= =0.058 in < Acrdi==—L=0.347 in
5T E.I ST 360
4
6.9+10 % cwy e (ﬁ) (g)
Opri= =0.147 in < Ay =21 =0.347 in
L7 E.I LT 360
LJ
B1oti= (1.5+817) +857=0.278 in < Am:i—n.am in
240
4x8s of Southern Pine Select Structural used for Top Chord Design is adequate
Web Design
4x8 Section F/:=1350 psi [F):=1700 psi Fy:=1950 psi
. . . 9 b'ds |
b:=3.5n d:=7.254 A:=b-d=25.375 in = =111.148 in
S::%: 30.661 in’ E:=1800000 psi E,;,/»=660000 psi
2

Adjustment Factors
Cp=1.15 C;=1.0 Cy=10 Cg=10 C):=1.0

Pi '
fi=", =90.246 psi

F'):=F,-Cp+C);+-C,+-Cp+C;=1552.5 psi
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Check
F,=1552.5 psi >

£=0.058 < 1
F’

t

Wer = 0.5+ Lruppchor'r‘ection * Tw =0.082

£,=90.246 psi

Design is adequate

Wr= (DuppcwCorrectt'on +0.5- mepc?Correctz'on) * T‘w =0.209 ——

~: L)*
6.9-10 3.wST.(—)

3 .
dgqli= =0.058 in

E.1

. L\*
6.9:10 " vwp e (—)

E.I

Oppi=
O1od= (1.5+017) + 857 =0.278 in

Purlin Design

3x8 Southern Pine No. 2

T,:=40in  span:=126.5 in

Load Calculation

=0.147 in

< ol =

Kip
ft
kip
L
< A= 3/ 0347 in
ST 360
;)
< A= —0.347 in
LT 60

)
=23 =0.521 in

Design is adequate

From Boise Cascade

Suspended wood channel system D,:=2.5 psf

18 gauge metal decking roofing Dy :=3 psf

Membrane D,:=0.35 psf

1/2" osb plywood sheathing D,:=1.7 psf

1" Rigid Insulation (3") D, :=1.5 psf+3 (West Roofing Systems Inc)
(First American Roofing & Sidin

Standard Roof L, =20 psf (ASCE)

D,pperi=Dy+Dy+Dy+D,+ Dy =12.05 psf S, =P,

Lruppcr i=L;=20 psf Lipwer =0 psf Pumae =—24.017 pSf

Lupped=V (1 ft)* +1° =31.287 ft

FwMa:: = Puwmaz
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PumasCon’= [Pumas| *7——=24.005 psf
upper
L.D“PP'37C‘7"’€.!3ﬁ"‘"ﬂJ = Dypper *———=12.044 psf LrupperCorrectwm =L, ypper*——=19.99 psf
upper e
¢ l
Sma.mCorrection = S"m ©=16.699 pSf sz(l‘arrectw’n | Ma:bl —=24.005 psf
BoRer upper

Wypper:= T * (14 * Dyppercorrection) =56-205 plf

Wyppers = To* (1.2 * Dyppercorrection + 1.6 + 0 p8f +max (0.5 + Lyyppercorrection » 0-5 * SmazCorrection)) = 81.492 plf

Wupperd =T * (1.2 * Dyppercorrection+ MaX (1.6 + Lruyppercorrection s SmasCorrection) + 08X (Ligwer 0-5* WinasCorrection) ) = 194.796 plf
‘EE:; =Ty * (1.2 Dyppercorrection + WmasCorrection + Liower + 18X (0.5 * Ly ppercorrection s 0-3 * SmasCorrection)) = 161.509 plf

anperﬁ o T"” " (09 ‘ D"PPETCOW‘ECt‘ion + WmamCorrecticm) =116.148 Plf

D, ppercorvection® Ty =0.04 % S nazCorrection® Ty =0-056 %
Winssgossssn»Tis =008 k;f
=
7T FEFEFFRETT
L] ] T (e
3x8 Section F,:=175 psi F/:=2350 psi  [Fy:=1950 psi
b=25in @=725in [A:=b.d=18.1254n> [:= e ds =79.391 in" A =A
S: —%—21 901 in® E::=1800000 psi E, = 660000 psi
2 Mj:=2.04 kip - ft
w:=T,- (1-2 . (DuMmec,m+ W + max (1.6 * LypperCorrection ,szcomcm) + max (L,mr ,0.5- memc,m) =202.¢
@==M=2-817 kip - ft V=PI 1 069 kip
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Adjustment Factors
Cp=1.0 Cf,;:=1.00 C;:==1.0 (=10 C,:=1.00
C/)=1.0 CH:=1.0 (Implemented with Southern Pine Table)

F’U:ZFU’CD 'CM°C.£ 'Ci=175 pm
3.V

fo

=88.466 psi
f,<F,
Fab:zFb.CD'CM'Ct.CF'CfE'Ci.CT= 1950 psi

!
I):=span L=17.4480>7  [):=1.63.1,+3-d=18.995 ft
d E’min:zEmin'CM'Ct'Ci'CT=660000 pB?,

l,-d 1.2-E,,;, )
Rg=1] ¢ =16.261 [F, == ™" =2995.278 psi
b* Rp*
F Fz\\* (F
1+ —F*’EJ 1+ F*:E ] F‘:E
Cy: b/ _ b/ A" 2/ —0.929
1.9 1.9 0.95
Py . M, .
ft:Z: 112 psi -fb:=?= 1543.578 psi

F!t :=Ft 'CD'CM.Ct'CF'Ci=235O pst

F’b:=Fb'CD'CM'Ct'CL'CF'Ofu'Oi.C‘r= 1811.418 pﬂf‘r

Check
F,=2350 psi > f,=112 psi

Fy,=1811.418 psi >  f,=1543.578 psi
Design is adequate

WgTi= 0.5 Lruppe.rCorr‘ection * Tw =0.033 m

A-G-62.4 pcf+0'5.L Tw:n.oskﬂ

Wy = _Du 10 in rupperCorrection | *

pperCorrection

6.9.10 swgp+(span)?
B = ore(span)’ _( os4in < Agpim PP 0 351 in
E-I 360
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6.9:107%«w;+ (span)*
8= wz* (span) —0.083 in < A= (span) _ o 351 in
E-I 360
. .spcm) .
6, :=(1.50;7) +85,-=0.158 in < A, = ( =0.527 n
tot ( LT) ST tot 240

Design is adequate

Cabin Floor Plan - 1st Floor 1beam through middle, then 1 joist design
Dead Loads
Hardwood floor D, =4 psf

(everywhere except Bathroom)
3/4" ceramic tile on 1/2" mortar  D,:=16 psf

(bathroom)

Subfloor 3/4" Dy:=2.5 psf
1/2" gypsum board (hung) D:==2.2 psf
Joists and Beam TBD

2x4 16"o.c. framing DJ:=1.1 psf

(used to account for room
dividers and ceilings above)

Dead :=D1 +D3+D4 '+‘D5 =g.8 psf
Live Loads w,:=Dead

Residential, all other areas L,:=40 psf wpi=L,
Live:=L, =40 psf

Beam

D:=45 ft+6 in
Spanl:=13 ft+1 in

Span2:=7 ft+4 in

L— (Spanl +S'pcm2)
2

Spand:=Span3=12.542 ft Span,, .. :=Span3

Span3:= =12.542 ft
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Joist
Dead Loads

Hardwood floor
(everywhere except Bathroom)
3/4" ceramic tile on 1/2" mortar
(bathroom)
Subfloor 3/4"
1/2" gypsum board (hung)
Joists and Beam
2x4 16"o.c. framing

(used to account for room

D=4 psf

D,:=16 psf
L:=15 ft
D4:=2.5 psf
D,:=2.2 psf
TBD
Dy:=1.1 psf

dividers and ceilings above)

Dead:=D,+D;+D,+D;=9.8 psf Dead;:=Dead
Live Loads w,:=Dead
Residential, all other areas L,:=40 psf
Live:=L, =40 psf
Span:=15 ft Spacing:=24 in [:=15 ft
T, =24 in
3x10 Select Structural
. . b . dJ T |
b:=2.5 in d:=9.25 in I:=——=164.886 in
. 4 Ibf )
A:=b.d=23.125 in v:=62.4 — (G:=0.55 E:=1800 ksi
s t E, =660 ksi
Si=—5-=35.651 in’ A=A F,:=1700 psi
(_J F =750 psi
2) Cp=1 C,=1 [Ch=1 (=115
Cl=1 Cpl=1 Cl=1 (=1 Joist:= "G4
w:=(1.2+(Dead +Joist) + 1.6+ Live) - T,,= 158.134 plf
.L* . L .
M:="""" —4.448 kip- ft V=% _1.186 kip

Fab:zFb'OD‘CM‘Ct'CF‘Cfu’Ci'CT=1955 _‘p&l'

L,
l,:=span 7 =13.6761>7

l):==1.63+1,+3-d=19.495 ft
E’min.:z Emin'CM’Ct * ng 'CT= 660000 pSZ
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l,-d 1.2.E' . )
Rgi=\|° =18.607 [Fyj:==— ™" =2287.44 psi
b* Rg’®
F F * (F
C,: LA b/ —A” 8] —0.872
1.9 1.9 0.95

Design for Bending Stress
F'}:=F,+Cp+C, +C+Cp+Cp+C4,-C;+C,=1705.258 psi

) :=%= 1497.015 psi fo<F,

Design for Shear Stress

F'):=F,-Cp+C,,-C,=750 psi

3.V
T 2.4

’f): =176.93 psi f,<F',

wy;:=1.6+ Live T, wg;+=1.2+(Dead +Joist) - T,,

Design for Deflection

Ibf

wstj = ij' 0.5=64 F

lbf
Wy =Wy, Wy 0.5=94.134 _t

5ewg-L* . L .
stji=——— ———=0.246 in Ayi=——=0.51in
384-E-1 360
5wy, - L*
8= ——2__=0.361 in ALT==E=0.5 in
384.-E-1 360
, L ,
5totj :=58tj+5ltj=0'607 m Ato‘t :=%=0.75 m
5stj< Ast
Adaquate
105 < Aot

3x10 joists of Southern Pine Select Structural spaced at 24" o.c. recomended to be used for
the cabins' floor joists
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Floor Beam
Beam Calculations
Beam

L:=45 ft+6 in

Spanl:=13 ft+1 in

Span2:=7 ft+4 in
L—(Spanl+ Span2)
2

Spand:=Span3 =12.542 ft

Span3:= =12.542 ft

Max -Moment from all spans loading
Max +Moment from pattern loading (1 and 3)

Max Shear from adjacent loading (span 1 and 2)

A-G-vy
D.:= -~ =2.756
J 24 in psf

Dead:=D,+D3;+D,+Ds+D,;=12.556 psf
wy:=Dead

My =0 pAN1

Built up section of 3 3x12 Southern Pine Dense Select Structural

G=0.55 iz 324 10f
ft’
D, ;=G +p,+(3+b)-d=20.109 s
B:=30 ft
Tributary Wldt%
T)=—=15ft .

Waro = (Dead T+ Dyyp+A;+ G 3) =0.214 :’
Wypi= (Live-T,) = 0.6 ";f

b:=2.5 in d:=11.25 in

A:=b-d-3=84.375 in”
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Wyeaa:= 1.2+ (Dead + T,y + Dygip+ Aj G+y) = 256.748 EJ?—{
Wiiye:=1.6 - Live - T, = 960 f 1
¢ l:=—-3-b-d” =889.893 in'
Ibf 12

W=W 00+ Wiie = 1216.748 7y
Design for Bending Stress
Moment

M, :=21.97 kip- fi M,,:=18.84 kip- ft V:=9.44 kip

I
Si=——- M:=max (M,,,M,)
(?)
" F,:=1800 psi
fii="- =1666.465 psi F:=175 psi
S F:=1800 ksi
CD =1 C'm =1 CF =1 Cr =1 E. =660 ksi

Cy=1 O'fu:zl Ci=1 Cr=1

Fqb :=Fb'CD.CM.Ct.CF'Cfu.C‘i'CT= 1800 p&i

l
L= Spany,,, —-=13.956/27  1):=1.63-1,+3+d=24.138 ft
E!min :=Emin.CM.Ct'C'i'CT= 660000 p&i
I’c'd’ 1'2'E’min .
Rg={\|-—=22.834  [F=—"— ™" -1519.022 psi
b Ry
F F 2 F
1+( bE] 1+ bEJ ( bE]
b b "Fub ..
= - =0.739 Cy:=1.0 from joists
1.9 1.9 0.95

F’b ==Fb.CD.Cm.Ct.CL.OF.Cfu.C?:.CT= 1800 pai

fo<F",
F!
~b_1.08
Jo
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Design for Shear Stress

F"U :=FU'CD'Cm.Ct.Ci=175 pS'i

F1:=3"V _167.822 psi
<A
fu<F', Adaquate
Design for Deflection
W, =Wy, » 0.6 =480 ﬂ
It
wlt = wdmd +w1ive +0.5=736.748 !;—{
5wy Span, ., Span.
= et OP maz__ 198 iy A= 2Pmar _ o 436 in,
384.E.1 360
5+ Wiy * Spa'nnmz4 . (Spa"nmaz) .
= =0.303 in Apgli=~-——" —0.436 in
384.E.1 60
S
8,):=0,,+8,=0.501 in A= pa’f":m =0.654 in
5stj<Ast
5t0tj< Atot

A built-up beam consisting of 3 3x12's of Southern Pine Dense Select Structural to be used

Column

A,=(162.5 in+91.45 in)-187.25 in

L:=40 psf

L,=L-A,=13.209 kip

Dyoi=(3+2.5 in+11.25 in+G+v)+(162.5 in+91.45 in)=0.426 kip

Dha.rdwood =4 p‘sf
Dyypsum =22 psf
D,,:=2.5 psf

D.. 2.5 11+9.25 in+G-y

S =2.756
jotst 24 in pSf

Dt = (Dhm'dwood +Dgypsum + Ds’ub +Djo'ist) 'At +Dbeum =4.209 k‘l_‘p

P,=1.2-D;+1.6-L,=26.184 kip
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1:=9.104 ft K,:=1 1:=1-K,=9.104 ft

F):=525 psi Ej:=12000 ksi E, =440 ksi

Column Section Selected: 6x6 Timber Southern Pine No. 2
b:=5.54n  d:=5.5in  A:=b-d=0.21 ft*

Factors
Cpi=1 Cl=1 Cl=1 Cpi=1 Cyi=1

Fc:ch'CD'Ct'CM'CT=525 psi
E!min:=Emin' Ct * Ci 'CT=440000 p&?,

f Fe _ 865.603 psi
fé=—r=865. psi

0.822-E' i, .
FCE:=T=916.691 pst
(E]
F
1+ CE] ZcE
c'!'_', FC
Q= =1.716 B:= =2.183
2.c c
2
Cp=a—\a’—-3=0.843
F':=F°,.Cp=442.445 psi 423.995>108.989
l,
A:=j=19.863 18.192<50
P, .
Fenet :=z=865.603 pst 355.473<477.75

6x6 Timber Southern Pine No. 2

f.=865.603 psi

F°, =525 psi
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2
.

l
= P‘; =0.302 kip-ft  E:=1400 ksi  E,,;,:=510 ksi

GD::I Ct::l C.:=1 OF::I OM:::[ CP::]_ OT::]_
C,l:=1.15 c:=0.8
M . P, )
[fy:=—=958.188 psi [f.i=—=120.698 psi
S A
E!min:zEmin'Ct'Ci'CT=510000 p.Bi,

Fb==Fb.CD.Ct.Ci.CF'CM.Cfu.CT= 1150 'psi

F'y:=F°,-C;=1150 psi 1150>958.188 f,=958.188 psi
l
l,:=15 ft S =32.7270>7
1):=1.63+1,+3+d=25.825 ft d
2 (l,+d
Ry:= — =27.523
bz
0.822-F', i, . P, .
F = — =132.046 psi > fl= i 120.698 psi
(E)
F°:=F..Cp+-C,-Cy;+Cp=1400 psi 1400>120.698 £f.=120.698 psi
F'):=F°,+Cp=1400 psi 1400 > 120.698
Same design for upper walls.
Interior Non-Load Bearing
Vertical load 2x8 ceiling joists @16" o.c., R-49
insulation, 1/2"gypsum board D,:=7 psf
1/2"gypsum board D,:=2.2 psf

Dcci.',ing:=Dc +Dg= 9.2 psf
Lceﬂing =10 pSf
w = 1.2 'Docih'ng.l- I'S'Lccﬁ‘fﬂg:27'04 paf Tw = 9.2 ft Spaﬂing = 24 ?:n

P:=w.T,+Spacing
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Check 2x4 at 24"
, . . - b-d* . 4
h:=1.54in d:=55 in A:=b.d=8.25 in = = 20797 in
é]:E: 3.781 in’ F):=1100 psi FJ:=1450 pei E, . =510 ksi
; l ;

N L):=12 ft E“:ZE.]SI}? E i = Eppi*Cy» Ci=Cy
le:=1.63-1,+3-d=20.935 ft
e 2 [l +d
I}E:: E =24.7T81
. 0.822.FE; P
*F‘"EFTM= 200.937 psi (>0 [ﬂ::f:ﬁn.:m? psi

e
F°li=F_+Cp+C,y+Cy» Crp=1450 pei 1400>120.698  f,=60.307 psi
F'J:=F,+Cp=1450 psi 1400 > 120.698

Studs for non load-bearing walls designed as 2x4 Southern Pine No. 2 at 24" o.c.
Studs for lower floor to be 2x6 in order to hide column

Spf’EEd FDﬂtiﬂg SkyCiv used for preliminary design

PJ:=26.184 kip+5.5 in-5.5 in-G-7-8.17 ft-1.2=26.255 kip

By §
Bl
150
3 3= — 4
ELEVETION QLXL
g
Al
hd . -
x

L

war | Lpwotn | motH | meorr | e | sewen |z | oo
Hh'lml- L] T L] 1 1% 1 - 1 - 1 L 1 =
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Upper Strip Footing
4.21 kip kip
202.817 =2.398 ——
D= Pt i 2.12 in It
13.21 kip kip
80 plf + — = "% =6.685 ——
L:=80 pif + 2:12 in ft
L):=311.924 pif L=0312 ®P
Smj:=202.167 plf ft
W:=290.607 plf Sn=0.202 %
w=0.201 FP
kip
Wpper]=(1.4+ D) =3.357 ——
Ppe [ ] ﬁ -
Wopperd=(1.2- D+ 1.6 - L+ max (0.5- L, , 0.5 - Sn)) = 13.729 % controls design

Wpperd = {1.2- D+ max (1.6- L, , Sn) + max (L, 0.5 - W)} = 10.061 %

apperd = (1:2- D+ W+ L+ max (0.5« L, 0.3+ 5n)) = 10.009 %

Wyppers= (0-9- D+ W) =2.449 ’;‘:’

:lT —— fan

ELAH

I REME ] = ]'Hmlrn | DEPTH | WA H [ SEC.H r"lL Iml

S| w | e | w ] |
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Strip Footing Retaining Wall

D:=292.817 plf + £ 212’“’ +150 pef-(4.5 ft-1.5 ft+11.3 ft-1 ft)=5.105 %
_80 pif + 13.21 ksp_6685 kip
L,=0.312 ﬂ
&
Sn=0.202 2P
ft
w=0.201 P
ft
’ ’ - . ’ lbf
¢':=25 ¢':=1.45 psi (estimated values used) 7':=55.5 ——
Wall height + soil to base
height Depth:=9.1 ft+4.6 ft B:=4.5 ft 2ft+1 ft+1.5 ft=45 ft
N_:=25.1 N, =12.7 N, :=9.2 o',y:=7"+Depth

q,=C'*N +0"4*N,+0.5-7'- B-N,=111.432 pei

ki
QmazLoad "= 9n +B=72.208 —/— P

Wyppert = (1.4+ D) =7147.444 plf

Wopperd = (1.2- D4 1.6+ L+ max (0.5- L, , 0.5 - Sn)) = 16975.342 plf

Wopper 4=(1.2- D+ max (1.6 L, Sn) + max (L.0.5- W)) = 13310.459 pif

E"EK';" =(1.2:D+W+L+max (0.5-L,,0.3-Sn)) = 13257.949 plf

Wyppers:=(0.9+ D+ W) =4885.392 plf

kip

- <\
rwnuu =max (wupperl ’ wupp«‘r.’. wupper3 ’ wupperd ’ wupper’;) 16.978 ——

Wae = 16.978 kf':’ < Iaspon=T2.208 2.
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Significant factor of safety used to account for only one side
having full soil depth and limited soil data. Estimations of rebar
reinforcements will be made based off of the tested strip footing.

Concrete Flooring

5" concrete slab on grade will be used for both interior and
exterior locations.

Figure 25: Cabin Loading Calculations
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REFERENCES CALCULATIONS

ACI 318-19 Spread Footing Design
Dimensions

= Descrpuon

Concrete Properties
Smiel Cescronien

Geotechnical Parameters.

oescrption

2

e Ssac

REFERENCES CALCULATIONS

Spread Footing Plan

[

a8in

:L-

S SkyCiv

[ st | e | s | merre [ momwr < onoz |

fromai| w | w | w | w | s | e

RESULTS wome | e | My
Load Combinations

I

it )

REFERENCES

——— CALCULATIONS RESULTS
Footing Stability
Maximum Eccentricity Check
ratio <= 1.0

Soil Bearing Pressure Check

Soil Pressures and Eccentricities Summary

R
a6

o, gt

Lt

Tt
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REFERENCES CALCULATIONS RESULTS
Overturning Check

Overturning al

‘zsmm
by 8
LEVATION 2.2)

Overturning Checks Summary
e ! e

REFERENCES CALCULATIONS RESULTS

Footing Strength

at) (2me)
One Way Shear Check in X

1 2
1 2
=] |

7 2
One Way Shear Check in2
Max Shear Z-Axis Summry

« - ot @ =
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1 2 -
— = 5 M
! 2 e i
Aings il e
y 2
=
v z
| Punching shear check Bending Check (X)
Ultimate Soil Pressure Summary y
= ™, e | IM, o1 v s | Tragee Glmms | Bome
reme | (B ek dh |t o | e o T | R
Critical Load Combination: U1=1.20L + 1.6LL + 0.3 + DW'S ‘
Max Moment X-Axis Summary
w S oy i R

SkyCiv

£ 45 075 Manan

1 2

Asprows = 1571 > Aspuge = 0191

M pein

Asprovs = 1571 > Rseg = 1296

Maimum Reinforcsment res (x)

SkyCiv
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nereRences caLcuLaTions nesurs _—
Bending Check ZAxis
Max Moment 2 Axs Summary @ yxain
s foo (- ALY poon = [11.
o Bemiing, ="
o rcrw SR \ g (- e -
| ) - aeexes !

SkyCiv

REFERENCES CALCULATIONS RESULTS

1 2 Transfer of Forces

el oression Eheck

2282 | Bearing Strength Caiculation

min (b, )
1
i 2832
1
B 1) nss 100
ol Lowd Combination or Bearing: U1=110L + L 6LL+ 8341 + WSS
ctored Besing et 5, - wosks
ing Stengih Rcction Fctr Tt 21212) i uss
st baan ez -
e A
.
Boaraga =047 m
18341 - OO« 4, =005 ¢ 10005 s

Asdgrgy = 0.78 > Asduypireg = 0.5

Footing Details

Rentercemen Spacing Check
23
win3 = #, 1800
et = (3 15,15.00)
23 e = WHALLE.0% 40000/, - (25 42 L1+ 40000/,

160 + 4000030000

Saacing for the Reetarcement aiong Xoksls
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REFERENCES CALCULATIONS RESULTS

Development Lt

542

Smax= 7.5 3.5 = 5.93 > 3y = 1833

Waicy = BAS < DIStaNCa gy = 16

REFERENCES CALCULATIONS RESULTS

Development Length Check (Z)

About this Calculator

aics = B4 < BIStaNC gy = 16

Minimum Footing Height Check
D e

ot Domels Compreszisn Deveinomat Lingtn

Results Summary

Resut Hame Rasuin

SkyCiv

Figure 26: Cabin Structural Footing Analysis
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Appendix E: Nature Playscape

Bolonce Rope Course

Figure 9: Nature Playscape Alternative Design

Figure 9: Nature Playscape Design
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Appendix F: Road Design

R 3

Slope as
per plans

FORM
GRADE
ELEV.

R 3"

6" STANDARD CURE

Figure 13: PCC Curb Details

[ ocevores permeasie paver

[T] oewores 7 pec pavenent [ = s

Figure 14: East and West Parking Lots
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Appendix G: Grading

Posslble PCC curb and
gutter or adjacent
pavement

Sal J" below pavers

Slope at 0% or as specifled
in the centract documents.

Place fllier aggregate
around underdraln.

2 minimum

Install 6" perforated
underdraln collectar

Place engineering fabric over
when specifisd. @

subgrade and up skies of
excavation

L 40 L 13345 | 1060804 SunDld

Install 4" slatled underdraln
laterals and flitar matarial
when snecmen.@

Slope subgrade as specllled.

Refer to the contract documents for
dimensions, grades, and addiional

for
pavers and assoclated Improvements.

G) Permeable interlocking pavers as
specified In the contract documents.

(@ 2neh minimum permeable pavement

bedding aggregats to accomodate
Impertections In the permeable
pavement filter aggregate layer.

(@) Permeatle pavemant storage aggregate

thickness as specified in the
contract documents.

(@) When underdrain collectars andiar
Interals are specified, install to
the Ine and grade specified I the

contract documents. Plaoe permaable

pavement filter aggregate to
springline of plpa

(B) Frace 4 Inches of fiter aggregate
under curb and guiter section
Extend lo 12 Inches beyond the back
of curb. Extand angineering fabric
under aggregate.

(&) Install paver edge restraint system
along unrestrained edges.

Parmeabla interlocking pavers (1)
Bedding Aggregate
4* Layer of Filler Aggregate

Storage Aggregate @

o 1
|l oo o

SUDAS Standard Specliicatlons

PERMEABLE INTERLOCKING PAVERS

Figure 15: Permeable Paver Typical Design

PERMEABLE PAVER AREA PARKING LOT AREA

West Middle Parking 3092.42 Total 37153.67
East Middle Parking 3082.42 Impervious 22014.79
West Parking 1564.21
South Entrance Parking  2073.43
Morth-East Parking i
South-East Parking HRHH Y
14032.14
Concrete Permeable
Park Road 39354.2 | 39355 3092.42 3095
Parking 2201479 22015 3092.42 3095
Sidewalk 4820.28 | 4825 1564.21 1565
Cabin Road 13516.41| 13520 2073.43 2075
Patio 1057.87 1060 2104.8300 2105
SUM 80763.55| 80775 2104.8300 2105
14032.14 14040

230.28  460.56
323.09 646.18
1106.74
Mulch Gravel
9353.07 | 9355 4239.26 | 4240
1249.333| 1250
160.3439| 165
460.2304| 465
2036.637| 2040
49.5761 50
7.5607 10
1869.907| 1870
10072.85| 10090
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Point precipitation frequency estimates (inches/hour)
NOAA Atlas 14 Volume 8 Version 2

Data type: Precipitation intensity

Time series type: Partial duration

Project area: Midwestern States

Locationn lowa USA

Station Name: FAIRFIELD

Latitucle: 41.0211 Degree

Longitucle: -91.9553 Degree

Elevation (USGS): 740 ft

PRECIPITATION FREQUENCY ESTIMATES

by duratior 1 2 2 10 23 20 100 200 500 1000
5-min: 4.52 5.29 6.99 7.7 9.29 10.5 11.9 13.2 15.1 16.5
10-min: 3.31 3.88 4.82 5.63 6.8 7.72 8.68 9.67 11 12.1
15-min: 2.69 3.15 3.92 4.58 5.52 6.28 7.06 7.86 8.97 9.84
30-min: 1.85 217 2.73 3.2 3.87 4.4 4.94 5.51 6.28 6.88
60-min: 1.2 141 1.78 21 2.56 2,94 3.32 3.73 4.3 4.74
2-hr: 0.734 0.868 11 1.3 16 1.84 2.09 2.36 273 3.02
3-hr: 0.55 0.649 0.823 0.978 1.21 1.39 1.59 1.8 21 2.34
6-hr: 0.33 0.387 0.489 0.581 0.719 0.835 0.958 1.09 1.28 1.43
12-hr: 0.192 0.224 0.28 0.331 0.408 0.472 0.542 0.617 0.724 0.811
24-hr: 0.112 0.129 0.16 0.187 0.229 0.264 0.301 0.341 0.399 0.445
2-day: 0.065 0.074 0.091 0.105 0.127 0.145 0.164 0.185 0.214 0.237
3-day: 0.048 0.054 0.065 0.075 0.09 0.102 0.115 0.129 0.148 0.163
4-day: 0.038 0.043 0.092 0.059 0.071 0.08 0.089 0.099 0.114 0.125
7-day: 0.026 0.029 0.034 0.039 0.045 0.051 0.056 0.062 0.069 0.075
10-day: 0.021 0.023 0.027 0.031 0.035 0.039 0.043 0.047 0.052 0.056
20-day: 0.014 0.016 0.018 0.021 0.024 0.026 0.028 0.03 0.033 0.036
30-day: 0.012 0.013 0.015 0.017 0.019 0.021 0.023 0.024 0.027 0.028
45-day: 0.01 0.011 0.013 0.014 0.016 0.017 0.019 0.02 0.021 0.023
60-day: 0.008 0.009 0.011 0.012 0.014 0.015 0.016 0.017 0.018 0.019

Date/time (GMT): Sun Apr 6 23:39:19 2025
pyRunTime: 0.023718595504760742

Rational Method

Runoff Coefficient Area (W/ Gravel, SF) Area (W/ Gravel, Acre)
Material  Pervious Imperviou: Mulch Gravel Pervious  Imperviou: Mulch Gravel Pervious Impervious  Mulch Gravel
S-¥ear 0.7 0.95 0.7 0.75 14040 80775 9355 10080 0.32231405 1.85433884 0.214761 0.231635
10-Year 0.7 0.96 0.75 0.8
Area (No Gravel, SF) Area (No Gravel, Acre)
Pervious  Imperviou: Mulch Pervious Impervious  Mulch
14040 90865 9355 0.32231405 2.08597337 0.214761

12-HR Design Flow (Gravel)

Parking, Road Playscape Driveway
Material: Pervious  Imperviou: Mulch Gravel SUM
5-Year Flow Rates: 0.063174 0.493254 0.042093 0.048643 0.647164
10-Year Flow Rates 0.07468 0.589235 0.053314 0.061337 0.778566
12-HR Design Flow (No Gravel)

Parking, Road, Drivew Playscape
Material: Pervious Imperviou: Mulch SUM
5-Year Flow Rates: 0.063174 0.554869 0.042093 0.660136
10-Year Flow Rates 0.07468 0.662839 0.053314 0.790834

Figure 16: Rational Method Calculations
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Appendix H: Cost

Item Type
Windows - 2500 32252545
14 Risers, Pine treads, box stairs e 2EA 2190.09 557553112
Exterior Woed Doors w/ glass 12" % 06" 10 EA 1024.00 24490596
Exterior Woed Door w/ glass 36" x 84" 1EA 1388.00 1766.7352
Interior Wood Door w/ glass 36" x 86" SEA 901.00 63072195
Interior Wood Door 36"z 84" SEA 603.00 3837.7035
Vanity top, porcelain enamel on cast iron 20"z 18" 10 EA 422.82 338207378
Floor mounted water closet, ADA 1.28 gpf 4 EA 17267 3934.12637
Floor mountad water closat 128 gpf TEA 78232 6970.7039
Water urinal, siphon jet type 128 gpf JEA 618.65 2362.43876
Benches 60" x 18" SEA 75000 4773373
Wood tables & Equipment 36" Dia. 4 EA 730,00 220122
Woed tables & Equipment 36" Dia. 12 EA 300.00 438244
Wood tables & Equipment 48" x 144" 1EA 1500.00 1909.33
Receptionist L-Desk 12"k 78" 1EA 115000 1463.835
Porch Railings and trim 1"z4" 232 LF 211 623110008
Treated Pine Decking 2"x4" 2185 §F 312 B8677.613838
Paints & coating, varnish 1 coat + sealer 9223 SF 098 11305.1376
Softwood clapboard siding 4428 §F 924 520803471
Polyethylene Membrane, vapor retarder 4428 §F 0153 845.46018
Gypsum Wallboard, on walls, standard 18688 SF 140 33303.1373
Ok wood flooring, #1 common 9223 SF 6.01 70357.1398
18-gauge steel roof decking 10546 SF 5.54 74368.0621
Wall Framing, studs and plates 5000 LF 164 1043773
Electrical 12500 SF 822 130790.473
Terminal and Package Units 12500 SF 28.00 445313
TII 560 I-Joists e 225335 LF 18.00 351678.4671
TII 560 I-Joists 18" 10325 LF 2000 26235385
TII 560 I-Joists 1178" 300 LF 1570 13987624
W63{23 A36 Steel Beam 211 LF 5000 13420005
W14322 A36 Steel Beam 1711 LF 5262 114602777
W12X350 A36 Steel Beam 180.74 LF 76.50 17399.3919
OSE Plywood (Sub-Floor) 34" 9223 5F 200 234799134
Gypsum Board 12" 3670 SF 140 154504602
Wood Panelling (Ceiling) 105346 SF 241 323515414
Southern Pine No. 2 Dense (Truss) 4"x 8" 67978 LF 20,00 173039.156
W16X45 A36 Steel Beam 23 LF 26.00 353041312
W14X38 A36 Steel Beam 219.53 LF 88.53 247383402
2" x 12" Sothern Pine No. 2 Purlin 2"z 12" 1453 LF 6.36 121328735
4" x 12" Sothern Pine No. 2 Purlin 4"y 12" 1450 LF 836 157994527
10" x 10" Southern Pine No. 2 Column 10" x 10" J46M4 LF 2455 1706.98334
12" x 12" Southern Pinz No. 2 Column 12"z 12" 12746 LF 26.80 43470083
16" x 16" Southern Pine No. 2 Column 16" = 16" 11122 IF 30.00 424731089
6" x 8" Southern Pine Dense Select Structural 86 Column 6" x 8" 180 LF 25.00 572805
Water Distribution 12500 SF .00 127290
Toilst Partitions 13 EA 246 40707342
Cooking Range 1EA 39500 753737335
Excavation Cost 15000 CY .00 152748
Refridgerator 18CF 1EA 82200 10463238
Two top drawers, Two doors below 30" 3 EA 37850 2200117935
Two tep drawers, Two doors below 43" 3 EA 690.00 26692713
Natural Stone Countertops 24" 30 LF 217.50 83056725
2" x 6" Southern Pine No. 2 Wall Framing 2"x6" 11270 LF 1.64 23326.7361
2"x 8" Southern Pine No. 2 Wall Framing 2"x 8" 32178 LF 214 B8763.30631
WI2X63 A002 Stzel Beam 11751 LF 1203 179945973
On Grade Conerete Slab Flooring (3") 306.57 CY 110 42025.936
Footing Concrete 11098 CY 110 1553912.19
Rebar 2 46634 LF 0.7 41569882
Rebar #3 38036 LF 0.9 433743365
Mobilization (7% 113 300000 300000
Lodge Cost 376762322
Contingency 23% 941905.805

FINAL 4709529.03

Figure 17: Cost Estimation for Multi-Use Lodge
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Item Type Item Size Quantity Unit | Unit Price| Total Price

Gas fired, foam lined tank, 10 yr, gas water heater 73 gal 1EA 322588 410622263
14 Risers, Pine treads, box stairs 3 1EA  21%0.09 2787.76356
Casement Windows, two lites 47" x 59" 10 EA 826.92 10525.8647
Water Closet, tank type, vitreous china, floor mounted 16 gpf 2 EA 384.02 977.638116
Bath, tub, soaking, acrylic with pop up drain 72" x42"x 23" 1EA 254316 3237.18836
Birch Face, Flush, Interior, hollow core doors 26"x68" 2EA 170,67 434.491686
Birch Face, Flush, Interior, hollow core doors 30"x6 8" 3EA 152.85 583.6882035
Birch Face, Flush, Interior, hollow core doors 40"x68" 1EA 2222 282.83838
Doors, glass, sliding, wood, vinyl-clad 6-0"x 68" 1 Opng 1858 2363.0482
Double-Hung, Solid Vinyl Windows 30" r 40" 2EA 320.73 816.514434
Vanity top, porcelain enamel on cast iron 20"x 18" 2EA 42282 1076.41516
Shower, stall, baked enamel, terrazzo receptor 36" 1EA 1708 21741132
Gas-Fired Furnace 100 MBH 1EA 968.72 1233.08369
Self-Contained single package A.C., air cooled 3-ton 1EA 6000 7637.4
Ceramic Tiling 6" x6" 66 SF 231 194506448
Qak wood flooring, #1 commen 214 1143 5F 6.01 8744.00743
Paints & coating, varnish 1 coat + sealer 1143 5F 098 1425.82621
Treated pine decking 2"x4" 600 SF 312 2382.8688
Joists 3"z 10" 660 LF 4.33 3637.69362
Truss System 4"x8" 1185 LF 20 13030.6773
Sheathing, plywood on roef, pnuematic nailed 12" 1950 SF 1.05 2606.26275
18-gauge steel roof decking 3" deep 1950 SF 554 13751.1387
Porch Posts 6" x6" 43 LF 8.8 537.672%6
PVC roofing 60 mils 1950 SF 226 5609.6703
Framing Purlins 3"x8" 576 LF 5 3665.952
Wall Framing, 10’ high wall, exterior 2"z 6" 2495 LF 1.64 35208.45222
Wall Framing, 10’ high wall, interior 2"z 4" 120 LF 13 11914344
Cedar Clapboard siding, clear grade, 34" x 10" 2302 §F 924 27075.194
Polyethylene Membrane_ vapor retarder 2 mil 2302 5F 015 439353237
Porch Railings and trim 1"z 4" 10121 LF 211 271.837756
6" thick, 3000 psi. broom finish, cast in-place concrete 6" 674.56 SF 3.83 3288.61963
Custom Wood Windows 126" x 12-6" 2EA 3000 20366.4
Exterior Doors 36" x 96" 2EA 600 1527.48
Corner Base Cabinets 36" 1EA 871.5 1109.33233
Two top drawers, Two doors below 30" 1EA 3783 736.37263
Two top drawers, Two doors below 48" 1EA 699 889.7371
Natural Stone Countertops 4" W0LF 217.3 27683373
Gypsum Wallboard, on walls, standard 58" 4400 SF 14 7841064
Refridgerator 18CF 1EA 822 1046.3238
HVAC Ducting 450 LF 25 14320125
Wall Framing, studs and plates 2"x 6" 5000 LF 164 1043778
BATT Insulation, R13 wool 16" wide 2710 §F 136 4601.40024
BATT Insulation, R19 wool 16" wide 1600 SF 177 3604.8528
On Grade Concrete Slab Flooring (3") 150pef, 3ksi 3942 CF 8.37 4300.23043
Rigid Insulation Tywvek 2302 §F 1.09 3193.93322
Electrical 1818 5F 15 34711.983
Connections 1818 5F 2 46282644
Excavation Cost 3000 CY 6 120122
Couch 1EA 435 579.1693
Cooking Range 1EA 395 757.3733
Table w/ chairs 86" Dia. 1EA 750 934.673
Fire Rings 2EA 250 636.43
Picnic Tables 2EA 623 1391.123
Qutside Furniture Lawn Chairs 4EA 20 101.832
Built up wood beam - Southern Pine Dense Select Structural 3" x 12" 9EA 330 3780.513
Footing Rebar # 13432 LF 0.7 1373.00183
Footing Rebar #3 22388 LF 0.9 2564.79167
Footing Concrete 150pef, 3ksi 282,04 CY 125 44876.0895
Mobilization 1L8 43000 43000

1CABIN 375603.191
TOTAL  751206.382
Contigency 20% 150241.276

FINAL | 001447.658

Figure 18: Cost Estimation for the Year-Round Cabins
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Figure 19: Phasing Plan for Jefferson County Conservation Area Campground Redevelopment
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IltemNo. SUDAS Cede  Item Description

DIVISION 11
11020-4
11050-4

DIVISION 2
2010-B
2010-D-1
2010-E
2010-G
2010-J

DIVISION3
3010-D

DIVISION 4
4010-A-1
4010-E

DIVISION 5
5010-A-1
5010-G-1
5010-C-1
5010-D
5020-A
5020-C

DIVISIONE
6010-A

DIVISION 7
7010-A
7010-E

DIVISION &
8020-B
B020-G
BO3D-A
8040-B

DIVISIONS

9010-A
9010-A
9040-A-1
9040-A-2
9040-D-1

Mobilization (LS)

Clearingand Grubbing (AC)

Topsoil, On-site (CY)

Excavation, Class 10, Class 12, or Class 13(CY)
Subgrade Preparation (SY)

Subbase (SY)

Replacement of Unsuitable Backiill Material {CY)

Sanitary Sewer Gravity Main, Trenched (LF)
Sanitary Sewer Service Stub (LF)

Water Main, Trenched (LF)
Fitting (EA)

Fitting (EA)

Water Senvice Stub (EA)
Valve (EA)

Fire Hydrant Assembly (EA)

Manhole (EA)

Pavement, PCC (SY)

Curband Gutter (LF)

Sidewalk, PCC (SY) *INCLUDES PATIO*
Driveway, Granular (SY)

Subbase Over-axcavation (TON)
Bituminous Seal Coat (SY)

Permeable Interlocking Pavers SY)

Painted Pavement Markings, Solvent/Waterborne {STA}

Fainted Symbols and Legends (EA)
Temporary Traffic Control (LS)
Traffic Signs (SF)

Conventional Seeding, Seeding, Fertilizing, and Mulching (AC)
Conventional Seeding, Seeding, Fertilizing, and Mulching (AC)

SWPPP Preparation (LS)

SWPPP Management (LS)

Filter Sock (LF)

Fitter Socks, Removal (LF)

Rip Rap (TON)

Silt Fence or Silt Fence Ditch Check (LF)

ItemType  ItemSize Quantity

&
Modified  €"
PVC a
PVC a
PVC 6"
PVC,22.50 6"
PVC,45d 6"
PVC 6"
&
SW-301 487
-
6" e
r
&

Parking

Parking
Traffic

Native Grass
Type1

Class A

Silt Fence or Silt Fence Ditch Check, Removal of Sediment (LF)
Silt Fence or Silt Fence Ditch Check, Removal of Device (LF)

Temporary Fence (LF)

Cencrete Washout (LS)

‘SPECIALPROVISION 1- BARKMULCH (CY)
SPECIALPROVISION 2 - PLAYSCAPE EQUIPMENT/LIGHTS (L)
SPECIALPROVISION 3- UTILITY ALLOWANCE - FIBER, NG, ELECTRICAL(LS)
‘SPECIALPROVISION 4 - STORMWATER - SUBDRAINS, INLETS (LS)
SPECIALPROVISION 5 - WATER METER PITS (EA)

‘SPECIAL PROVISION § - ADDITIONAL UTILITY TRENCHING (E4)
‘SPEGIALPROVISION 7 - TREE LIBRARY/PLANTING (EA)

‘SPECIALPROVISION 8 - SHRUB PLANTINGS (EA)

‘SPECIALPROVISION 9 - ROADWAY LIGHTING AND TESTING (EA)
‘SPECIALPROVISION 10 - ADAFEATURES (LS

‘SPECIALPROVISION 11- SITE FURNISHINGS (LS)

SPECIALPROVISION 12 - EDUCATIONAL SIGNAGE (LS)

Figure 20:
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Figure 21: Cost Estimation for Division 11

10,666.67
101,530.00
382,560.00

33,000.00

99,000.00

205,008.00

140,042.00
12,500.00

70,789.00
4,550.00
47575
16,500.00
12,240.00
31,433.05

42,269.91

489,430.00
81,600.00
38,410.00
2B,672.00
37,450.00

7,938.00

195,732.00

3,619.00
6,250.00
30,000.00
3,147.60

19,200.00
9,579.15
20,000.00
20,000.00
3,735.00

11,704.48

60,000.00
60,000.00
200,000.00
138,300.00
120,000.00
100,000.00
25,000.00
1350000
150,000.00
40,000.00
70,000.00
30,000.00

362970477

Total Price (Median)

s

0w @ e

B A

@ @ e

B At e A LR

16,500.00
234,000.00
384,000.00

34,650.00
107,140.00

160,224.00

144,550.00
12,500.00

81,200.00

16,500.00
13,006.56
30,594.00

127,050.00

612,000.00
81,600.00
65,000.00
16,600.00
34,202.00
13,090.00

195,732.00

10,340.00
6,250.00
30,000.00
324000

21,700.00

A
@ @ e e e

<
B A

> " e e

-

o o

B e e e e e e e

Mixed (Higher of Median and Average)

490,010.14

180

16,500.00
234,000.00
384,000.00

34,650.00
107,140.00

205,008.00

144,550.00
12,500.00

81,200.00

16,500.00
13,006.56
31,433.05

127,050.00

612,000.00
81,600.00
65,000.00
28,672.00
37,450.00
13,090.00

195,732.00

10,340.00
6,250.00
30,000.00
3,240.00

21,700.00

5411971491



Jefferson County Design Report

Appendix I - References

References
2018 INTERNATIONAL BUILDING CODE (IBC) | ICC DIGITAL CODES. (2018).
Codes.iccsafe.org. https://codes.iccsafe.org/content/IBC2018/chapter-23-wood

Code, 1. (2021). CHAPTER 10 MEANS OF EGRESS - 2021 INTERNATIONAL BUILDING
CODE (IBC). Iccsafe.org. https://codes.iccsafe.org/content/IBC2021P2/chapter-10-means-of-
egress#IBC2021P2 Chl10_Secl1006

Design manual | iowa statewide urban design and specifications. (2018a, July 20). lowa
Statewide Urban Design and Specifications; lowa State University.
https://www.iowasudas.org/manuals/design-manual/#chapter-5-roadway-design

Design manual | iowa statewide urban design and specifications. (2018b, July 20). lowa
Statewide Urban Design and Specifications; lowa State University.

https://www.iowasudas.org/manuals/design-manual/#chapter-8-parking-lots
Design manual | iowa statewide urban design and specifications. (2018c, July 20). lowa
Statewide Urban Design and Specifications; lowa State University.

https://www.iowasudas.org/manuals/design-manual/#chapter-2-stormwater
DOT, 1. (2020). PCC curb details. https://iowadot.gov/erl/current/RS/content_eng/pv102.pdf

181


https://codes.iccsafe.org/content/IBC2018/chapter-23-wood
https://codes.iccsafe.org/content/IBC2021P2/chapter-10-means-of-egress#IBC2021P2_Ch10_Sec1006
https://codes.iccsafe.org/content/IBC2021P2/chapter-10-means-of-egress#IBC2021P2_Ch10_Sec1006
https://www.iowasudas.org/manuals/design-manual/#chapter-5-roadway-design



