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Section I Executive Summary 

Our team designed the proposed cultural education center for Camp Courageous in 

Monticello, Iowa. The design meets each of your envisioned uses for the center including: 

• Four-season nature observation from within the building.

• A large, open space for engaging activities suitable for campers of all ages and

members of the public.

• Space for educational displays of the native plant and animal species and

audio/visual nature observation enhancement equipment.

• A storage room and restroom facilities.

The building and site plan meets all ADA design standards as well as integrating the 

seven Universal Design Principles into the final design. For the architectural design of the 

building, it is modern style that blends well with the natural environment and existing camp 

facilities. We emphasize an open concept with large windows spanning around the building. Our 

site location is situated in the northeast wooded area on the camp property, overlooking the 

valley leading to the Maquoketa River. 

The design of the cultural education center was completed in the following phases: 

• Data collection: Met with the client to determine the scope of the project and to gather

design ideas. Then, collected spatial data of the site including elevation contours and soil

types.

• Architectural design: Developed preliminary architectural designs utilizing AutoDesk

Revit and Lumion and presented them to the client.

• Determined site location and building orientation.

• Structural analysis and design: An iterative process of sizing and spacing structural

members to meet strength and safety requirements. AutoDesk Revit was utilized for the

building modeling and FTool was employed for the structural analysis.

• Site Design: Line work, grading, utility, and earthwork design was completed using Civil

3D.

• Delivery of Design: A presentation to the client was delivered along with the plan sheets

and the design report.

For the design of the project there were several alternatives to consider for the project

location and architectural designs. Within the wooded area on the northeast side of the camp 

property there are two suitable locations for the building. The first is at the old outdoor church 

gathering space overlooking the valley and the second is located near the base of the valley 

overlooking a rock outcropping. We recommend the second site due to the opportunity to view 

various topographic features and it is a suitable area to cultivate animal wildlife viewing. For the 

structural framing of the center, we recommend the use of steel for longevity in the wooded 



3 

location. The total cost of the building is estimated at $700,000 which includes material costs, 

general contractor’s overhead and profit, contingencies, and administrative costs. 

Section II Organization Qualifications and Experience 

1. Organization and Design Team Description

For our final semester at the University of Iowa, we designed the cultural education 

center at Camp Courageous in Monticello, IA. Our team, includes Austin Duffy as the project 

manager, Nolan Osland, and Grace Gudenkauf. Austin took the lead in architectural modeling as 

well as the structural modeling of the building. Nolan led the design work outside of the cultural 

education center which includes line work, grading, utilities, and earthwork. Grace led the 

structural design calculations for the building, foundation, and retaining wall.  

Section III Proposed Services 

1. Project Scope

For the cultural education center our goal was to provide a building to be used year-

round that gives campers and the public the opportunity to interact with wildlife around the area. 

The building consists of a large open room for nature education and activities as well as wildlife 

exhibits. Additionally, there is a viewing room to provide an overlook of the forested area. To 

accomplish this, we began by collecting spatial data of the site including elevation contours, soil 

types, wetlands, river and stream channels, land use, and existing utilities using ESRI ArcMaps. 

After visiting the site location and determining the proposed building uses, several architectural 

design concept alternatives were developed using Revit and Lumion. Once an architectural 

design plan was determined, the structural framing plan was completed using AutoDesk Revit. 

When the building design was finished, a site design was completed in Civil 3D which includes 

plans for grading, landscaping, utility routing, and a sidewalk connection to the proposed trail. 

After the plans were finalized, a cost estimate for the design, materials, and construction was 

tabulated.  

2. Work Plan



4 

Above is the Gantt chart for the schedule of tasks for the project. See Appendix B for a larger 

version in landscape. 

3. Methods and Design Guides

For the design of the cultural education center, we utilized the 2018 International 

Building Code, and 2010 ADA Standards for Accessible Design as well as the Universal Design 

Principles as our design standards. Additionally, the Universal Design Principles guided our 

architectural plans for the facility. To determine the applied and member loading for the 

structure, ASCE 7-10: Minimum Design Loads for Buildings and Other Structures was 

employed. To complete the structural analysis for the building, the Load and Resistance Factor 

(LRFD) method was used. The structural materials chosen for design were steel and concrete so 

the AISC Steel Construction Manual (15th Ed.) and ACI 319-19: Building Code Requirements 

for Structural Concrete were utilized. 

For the design of the site surrounding the cultural education center, the 2021 Iowa 

Statewide Urban Design and Specifications (SUDAS) manual was used. The Iowa SUDAS 

manual includes design standards for sidewalks, utilities and erosion control. 

Section IV Constraints, Challenges, and Impacts 

1. Constraints

There were a variety of constraints that were present during the planning and construction 

of the cultural education center. The first constraint was the time limit for the design of the 

project. The design needed to be completed on December 8th, 2021, which gave our team 

approximately three months for the design process. 

Another constraint was the cost of the project. Although there is not a set budget, the 

project needed to be cost-effective while meeting the client’s goals for the design of the center 

and the site. The building material type, quantity, and technical difficulty of construction are just 

a few considerations that make a substantial impact on the cost of the overall project. 

A third constraint is the location of the project within the property. Currently, the desired 

location for the center is an undeveloped timbered area with vast changes in elevations. 

2. Challenges

One challenge for the design of this project was choosing a location for the building. The 

site for this project will be located within the forested area on the Camp Courageous property. 

This forested area has karst topography with varying elevations. Furthermore, this presented a 
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challenge when meeting site grading requirements for ADA sidewalk standards and the client’s 

desire to meet Universal Design principles.  

During architectural planning the choice of building materials presented a challenge for 

the construction process. Certain materials will be difficult to transport to the site such as 

prefabricated trusses, pilings and concrete due to the size of vehicles required to deliver these 

materials. Additionally, the client preferred a modern style for the cultural education center, 

which caused difficulty in integrating the building into the natural environment. 

Another challenge in the design process is the routing and design of utilities to the 

building. The distance from the existing tie-in points is relatively long which presented a high 

cost to extend utilities into a rural area with rough terrain. Additionally, the maintenance 

associated utilities presented a cost and goes against the client’s desire for a low maintenance 

facility. The client also desired to remove as few trees as possible, therefore, the selected location 

needed to be without much required tree removal. Due to the site not being developed we chose 

underground electricity, as overhead electricity was not feasible. 

A final challenge was to coordinate with other senior design project teams the location of 

our site in relation to their projects. The hiking trail design needed to align with the walkway 

towards the cultural education center and the water feature needed to be visible from the indoor 

viewing area. 

3. Societal Impact within the Community and/or State of Iowa 

The cultural education center will create opportunities for campers as well as the public 

to experience and learn about the natural environment in Northeast Iowa. The proposed center 

will have educational displays and activities for campers and visitors to learn about the local 

ecosystem. Additionally, the center will have an indoor observation area for the viewing of the 

natural habitat. The center will help foster a greater appreciation for the natural environment and 

encourage environmental stewardship.  

With this proposed camp amenity, there may also be an increase in campers attending 

Camp Courageous as well as members of the public who desire to utilize the facility and the 

connecting trail system. With a larger population of the public visiting the camp, there may be an 

increase in donations to support Camp Courageous and its operations.  

Due to the construction of the center, the current habitat and subsurface conditions at the 

site will be altered. The alterations include the clearing of existing plant and animal species from 

the site and the grading and compaction of the existing soil. Additionally, after the construction 

of the center, there will be landscaping on the site to increase the aesthetic quality and draw 

wildlife to the viewing area.   
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Section V Alternative Solutions That Were Considered 

Several alternative architectural designs were provided for the cultural education center. 

Each design provided a single-story open room plan, viewing area, and large windows 

spanning around the building to provide natural lighting and an overlook of the surrounding 

forested area. One of the proposed architectural styles considered was a modern design. This 

style was preferred due to the abundance of windows and use of multiple materials for the 

siding. A disadvantage to this style is the difficulty in having the building blend in with the 

natural environment and the existing camp buildings. Below are the initially proposed concepts 

for a modern design: 
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Another proposed design concept was the “Prairie style”, influenced by the architect 

Frank Lloyd Wright. One advantage of this design is its ability to blend in with the natural 

environment with the use of wood and limestone materials. One disadvantage is the lack of 

window space often found in this design style. 

  

After the completion of our visit to Camp Courageous, there were two locations that were 

candidates for the site. The first is at the old outdoor church gathering space overlooking the valley. 

This location was ideal due to the high elevation for water drainage and ease of access for the 

proposed trail. A disadvantage is the need to clear a substantial number of trees to get a clear view 

of the valley. Below is a picture of the site: 
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The second option, which we chose as the site location, is located near the base of the 

valley overlooking a rock outcropping. We recommend this location due to the optimal viewing 

of diverse topography and the opportunity to cultivate a habitat for wildlife. Additionally, if water 

education projects were desired at the site location, near the valley would be the best location for 

water detention. Below is a photo of the proposed site: 

 

Another consideration for the center is the choice of utilities provided. Utilities typically 

considered in the design of a structure include water, electric, sanitary, gas, telephone, and internet. 
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To adhere to the desire of the client for a maintenance-free center, we recommend providing 

electricity for lighting and the HVAC system. 

 

Section VI Final Design Details 

1. Load Calculations 

For the design wind, snow, dead, and live load calculations for the building, the ASCE 7-

16 design standard was employed. The total upper roof dead load was 49 psf and was chosen based 

on the upper roof superimposed dead loads from Table C3.1-1a which includes the metal roof, a 

waterproofing membrane, rigid insulation, plywood, a wood furring suspension system, and a 

mechanical and electrical allowance. The total roof live load was 20 psf and was chosen from 

Table 4.3-1. The sloped roof snow load was 20 psf and was determined using the procedure 

outlined in Chapter 7. The unbalanced roof snow load was a linear triangular distribution with a 

maximum of 34.5 psf in the snow drift roof area. The drift height was determined using Fig. 7.6-

1 and the dimensions of the snow drift are defined based on Fig. 7.7-2. The wind load for the walls 

and roof were determined using the Directional Procedure in Chapter 27 for the main force 

resisting system. The maximum wall pressure was 11.5 psf and the maximum positive roof wind 

pressure was 0.375 psf. For the floor live load a value of 100 psf was chosen from Table 4.3-1 and 

the superimposed dead loads from Table C3.1-1a for the floor consisted of wood flooring and a 

subfloor which totaled 7 psf. These loads were factored using the load combinations for strength 

design, the Load and Resistance Factor Design method. The maximum load combinations to be 

used for the structural calculations were 49.1 psf for the roof and 168.4 psf for the floor. To check 

for serviceability, load combinations for short and long-term deflection were determined using the 

load combinations outlined in Appendix CC.  

2. Structural Member Sizing 

For the sizing of the metal roof deck, the Vulcraft Roof Deck Catalog was utilized based 

on the applied factored loads and the roof deck chosen for design was a 22 Gauge, 1.5B deck, 

grade 50 steel, 4’ O.C. For the sizing of the roof and floor joists, the New Milennium Building 

Systems Joist Design Guide was used based on the applied factored loads, span length, and 

tributary area and the joist size used in design are 10K1, 4’ O.C. The structural studs used are 

600S162-68 6" stud, 2’ O.C. and were sized using the ClarkDietrich Design Guide Catalog for the 

associated wind loading, wall height, and tributary area. For the design of the beams and columns, 

the AISC Steel Construction Manual was utilized. Each beam was modeled in FTool and the 

maximum bending moment and shear force were determined. Additionally, for the short and long-

term deflection load combinations, the maximum deflection was determined. After choosing a 

preliminary member size, the plastic moment and nominal shear strength (AISC Eq. (F2-1)) were 

determined. These member specific values were compared to the applied loading by using the 

demand capacity ratio. For the serviceability checks, a deflection limit of L/240 was used for the 
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main building and a stricter limit of L/480 for the viewing area due to the use of windows that 

extend up to the ceiling. The final beam size used for design is W12 x 26. For the sizing of the 

columns and the steel piers, the axial load was determined from the reaction forces from the beam 

FTool analysis as well as the beam self-weight for the given column tributary width. After a 

preliminary column size was chosen, the design strength was determined by finding the critical 

stress for the given slenderness parameter and gross cross-sectional area. The design strength was 

checked against the axial load by using the demand capacity ratio. The final column sizes for the 

main building were HSS 4x4x1/2. For the viewing area the columns are HSS 3x3x3/8 members, 

and for the steel piers, the members are HSS 6x6x5/8.  

3. Foundation Design 

For the design of the foundation, the soil data was determined based of the Iowa Web Soil 

Survey for our site location. Since the bedrock began at a depth of 14 to 18” below the ground 

level, the foundation was designed for bedrock, which is limestone in northeast Iowa. From Table 

1806.2 from the IBC, the load-bearing values and coefficient of friction for sedimentary rock were 

determined. The bearing pressure for the square pier foundations and the continuous foundation 

around the building were determined using Vesic’s method with the applied loads.  

4. Retaining Wall Design 

The cantilever retaining wall was designed based on ACI 318-02 using an Excel sheet that 

checks for overturning, soil bearing capacity, flexure capacity, and shear capacity. The retaining 

wall was designed for a surcharge load of 175 psf, which accounts for the pavement surcharge and 

vehicle access. 

5. Site Design 

 The line work for the site was completed using a SU-23 Shuttle bus design vehicle. This 

vehicle will be used by the camp staff to transport the campers to and from the site. The 23 ft 

long design vehicle can get in and out of the site with a three-point turn. The site design also had 

to accommodate for a 30 ft firetruck to get in and out of the site. A SU-30 design vehicle was 

used to resemble the firetruck and this vehicle can turnaround by completing a five-point turn. 

The site was graded using the criteria presented in chapter 8 of the SUDAS design 

manual, Appendix E. All slopes within the pavement are under 5% with a target of 1.5%. All the 

water that lands on the pavement will drain to the east. Additionally, everything drains away 

from the cultural education center. Adjacent to the pavement are a 1 ft and 2 ft soft 5% slope of 

grass until the retaining wall begins. This was designed to provide more safety for the campers. 

A cross section of this design is shown in Appendix D on the C-201 sheet.  

The cultural education center also needed water and electric lines running to the building. 

The utilities run along the West side of the pavement with the electric and water at a 2ft and 4ft 
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offset, respectively. The water line is designed by be 5’ under the FG elevations, while the 

electric line should be placed 3’ under the FG. 

 

Section VII Engineer’s Cost Estimate 

The cost estimate was divided into three major categories including structural materials, 

finishing materials, and site design costs. These costs consider general contractor’s overhead and 

profit, contingencies, and administrative costs. By utilizing the 2011 RSMeans Handbook and 

accounting for inflation, the total structural material cost was determined to be $214,000. The 

major structural material costs include $63,000 for the retaining wall and $44,000 for the metal 

stud framing. For the finishing materials, the total cost is $360,000. The main costs associated 

with these non-structural materials include $115,000 for the store front windows, $92,000 for the 

mullions, and $45,000 for the limestone veneer. Finally, the site design cost was estimated by 

employing the Iowa DOT awarded contract unit prices, 2019 RSMeans, and 2019 National 

Construction Estimator. The total site design cost was $120,000. The primary costs for the site 

design were $73,000 for earthwork, $38,000 for pavement, $7,000 for utilities, and $2,000 for 

erosion control. The overall total cost for the cultural education center is estimated at $700,000. 
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Appendix B -Gantt Chart 
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Appendix C –Cost Estimates 
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Appendix E –Structural Calculations 
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Appendix F – Civil Sheets 
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Appendix G – SUDAS Design Manual 
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Appendix H – Structural Sheets 
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Appendix I –Architectural Sheets
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Appendix J –Design Renderings and Models 

 

 

 

 



   
 

71 

 

 

 

 

 

 



   
 

72 

 

 

 

 

 



   
 

73 

 

 

 

 

 

 

 

 

 



   
 

74 

 

 




