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Executive Summary 
 
 
PROJECT TITLE:  TIMES AND SEASONS BUILDING PLATFORM DESIGN 
PROJECT ID:  CEEn_CPST_004 
 PROJECT SPONSOR: I Dig Nauvoo 
TEAM NAME:  CSW Engineering 
 
 

In 2021, the basement and foundation of one of the Times and Seasons Print 
Shops in Nauvoo was unearthed. As this site has significant historical value, it is a top 
priority to preserve and display the original foundation. Furthermore, a replica of the print 
shop is intended to be built over the top of the foundation. Thus, this project required a 
design for a foundation and platform that would support all the loads from the facsimile 
building and separate them from the original foundation, while at the same time providing 
access to and exhibiting the authentic foundation. 
 After several iterations, the most efficient design scheme was selected for this 
report. The final design consists of three main parts: foundation, platform, and viewing 
area. The design was based on the intended building use being public use or light storage. 
The foundation was designed using six helical piers, placed to avoid disrupting the 
historic basement. The platform design consists of four mildly reinforced concrete 
beams, which are supported by the helical piers directly above the walls of the existing 
foundation. The beams are intended to be cast-in-place directly onto the connection 
components of the helical piers. The viewing area is composed of terraced seating on 
the east side of the basement. It will provide a view of the east basement wall as well as 
the original staircase. This terrace is enclosed on the north and south by concrete 
retaining walls.  
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Introduction 
 

It is common in modern engineering practice to replace the old and crumbling with 
the new and more efficient. However, in the efforts to preserve and celebrate the old, the 
Times and Seasons building project is reversing this pattern. With modern engineering 
and construction technologies and methods, this project is seeking to protect and 
preserve the archeologically and historically valuable. To accomplish this overarching 
goal, our team has conducted weeks of research, design, drawing, and revising tasks. 
From October of 2023 to April of 2024, we have worked under the mentorship of 
engineers, architects, and archeologists to protect and preserve the historic foundation 
of the Times and Seasons building. This project began with the development of a rough 
design for a supporting platform to underly the future Times and Seasons building replica. 
This design was informed by site surveys, archeological dig surveys, and architectural 
renderings of the proposed building 

With knowledge of the building construction, use, and location on the site, loads 
from the structure were able to be determined and platform design began. Beams were 
designed for several weeks balancing the needs of durability and practicality. Mildly 
reinforced concrete beams and steel beam designs were accomplished providing options 
for later project decisions by the sponsor. Mildly reinforced concrete beams were 
selected as the best choice for our team and designed using the reinforced concrete ACI 
318 code. Concurrent with beam design, helical piers were selected as the best option 
for supporting the platform and for anchoring it to the ground. The most convincing 
factors that decided their use are the piers’ ease of installation and relative minimization 
of ground disturbance. These foundation elements were designed according to 
Intermountain Helical Pier design documents and recommendations. As a slight addition 
to the original scope of the project, a viewing terrace was also designed on the East side 
of the site to provide viewing of the basement. This addition added value to the project 
by highlighting the central motivation for the platform design -- to preserve and celebrate 
the original basement. Some assumptions, such as geotechnical soil characteristics, 
water table depth, and construction material availability had to be made to move forward 
with the design of most main parts of the structure. Each of the above design steps and 
their respective assumptions are detailed in this report along with some additional 
recommendations and considerations which address necessary points of historic 
authenticity, safety, and public needs. These carefully considered supporting thoughts 
are included for their importance with regards to the final design.  

The last portion of the project brought all previous models and designs together 
into the useful document of structural drawings which have been selectively included in 
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this report. The expectations of this project included both supporting the Times and 
Seasons building and also celebrating and enhancing the historic elements of the site. By 
balancing the archeological, architectural, and engineering requirements, this project 
report seeks to meet these expectations and support recommendations that will be of 
great value to IDigNauvoo. 
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Schedule 
 
The following schedule in Table 1 lists significant periods of work, meetings, and project 
milestones for the entire time spent on the project. 
 

Table 1: Project Timeline 

Week of  Subject of Work Meetings Project Milestones 
10/23/2023 Organization Introductory Dinner   
10/30/2023 Organization Team Meeting   

11/6/2023 Scope Determination 
and Building Loads 

Team and Mentor 
Meetings   

11/13/2023 Scope Determination 
and Building Loads 

Team and Mentor 
Meetings   

11/20/2023 Statement of Work Team and Mentor 
Meetings   

11/27/2023 Statement of Work Team and Mentor 
Meetings 

Statement of Work 
Completed 

12/4/2023 Building Loads Team and Mentor 
Meetings   

12/11/2023 Building Loads Team Meeting   
12/18/2023 Finals     
12/25/2023 Christmas Break     

1/1/2024 Christmas Break     

1/8/2024 Organization and 
Building loads 

Team and Mentor 
Meetings 

Building Loads 
Completed 

1/15/2024 Beam Material and 
Scope 

Team, Mentor, Faculty, 
and Sponsor Meetings 

Scope Determined 
Solidly 

1/22/2024 Beam Design Team, Mentor, and 
Faculty Meetings   

1/29/2024 
Site Layout, Helical 

Pier Design, and Beam 
Design 

Team and Mentor 
Meetings   

2/5/2024 Helical Pier Design Team and Mentor 
Meetings 

Helical Piers 
Completed 

2/12/2024 
Site Layout, Connection 

Designs, and Beam 
Design 

Team and Mentor 
Meetings 

Plans Fitted to 
Archeological Survey 
of Original Basement 

2/19/2024 Plan Drawing and Beam 
Design 

Team and Mentor 
Meetings   



 

Page 9 of 31 
 

2/26/2024 Plan Drawing and Beam 
Design     

3/4/2024 Plan Drawings and 
Viewing Area Design 

Team and Mentor 
Meetings   

3/11/2024 Plan Drawing and Beam 
Design 

Team and Mentor 
Meetings   

3/18/2024 Plan Drawing and Beam 
Design 

Team and Mentor 
Meetings   

3/25/2024 
Plan Drawing, Beam 

Design, and 
Presentation Work 

Team and Mentor 
Meetings 

Beam Design 
Completed 

4/1/2024 Finalizing Plan Sets and 
Presentation Work 

Team and Mentor 
Meetings Plans Completed 

4/8/2024 Presentation Work Final Team and Mentor 
Meetings 

Final Project Report 
Complete 

4/15/2024   Celebration Dinner and 
Final Presentation 

Final Presentation 
Complete 
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Assumptions & Limitations 
 
Many of the assumptions made in this project were regarding the use of the 

building. First, it was assumed that it would be open to the public and used primarily for 
public visitations, making it in the risk III category. The assumed loads imposed onto the 
platform are included in Table 2. With these given loads the building use is limited public 
use or light storage and is not suitable for use as an essential facility. 

Table 2: Platform Loading 

 Loads (psf) 
 Dead  Live 

Exterior Wall 12 N/A 
Floor 30 125 
Roof 20 20 

Snow N/A 20 
 
 

Because the foundation-platform system would have considerable self-weight, it 
was assumed that the uplift forces of the wind would be unable to overcome the 
deadload. Thus, for the design, the wind load was not considered. This could limit the 
utility of the design and wind loads should be considered more carefully before it is 
implemented.  

Also, the dimensions of the existing foundation were assumed to be 16.5 x 33.5 ft. 
However, the true dimensions may be smaller, and these afore-mentioned dimensions 
were adopted to be conservative for loads and beam spans. They may limit the ability of 
the design to historically represent the building replica but should remain structurally 
sound should the true dimensions be smaller.  

Furthermore, the beams constituting the platform were assumed to bear the 
weight of the building concentrically. In actuality, the building walls will be placed on the 
outer edge of the beams, leading to eccentric loading, which could affect the behavior 
and performance of the beams.  

Finally, no soil data was available for this site. Based on previous data gathered 
near the site, it was assumed that the soil would be composed of clay and—according to 
ASCE 7-16—can be assumed to have a bearing capacity of 1500 psf. Additionally, the 
piers were designed using an assumed factor of safety of 2.0, which limits the ultimate 
capacity of the pier significantly. This may limit the design because if soil data for the site 
is obtained, the piers may be designed more efficiently. Ultimately, the manufacturer and 
installer of the piers will determine the actual sizing and depth to which they will be driven.   
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Design, Analysis & Results 

Platform Loads 
To begin the design of the platform, we had to understand the type of loads the 

building would be exerting on our platform. We began by gathering data about the 
replica building itself from the architect and using these dimensions to calculate the 
design loads according to the ASCE 7 code book. This information was input into a 
spreadsheet to organize the information and quickly calculate loads.  

Table 3: Building Dimensions 

Space Classification: Light Storage 
Building Width(ft) 16.5 
Building Length(ft) 33.5 
Building Height(ft) 15.3 
Level 1 Wall Height(ft) 7.65 
Level 2 Wall Height(ft) 7.65 
Roof Height(ft) 5.65 
Roof Pitch (Radians) 0.60 
Roof Chord(ft) 10.00 
Roof Surface Area(ft²) 669.95 
Building Area(ft²) 552.75 
Building Perimeter(ft) 100 

 

 

Table 4 : Loads for Calculation of Design Loads 

Code Loads Dead Load Live Load 
Exterior Wall Loads(psf) 12 N/A 

Floor 1 Loads(psf) 30 125 
Floor 2 Loads(psf) 30 125 

Roof Loads(psf) 20 20 
Snow Load(psf) N/A 20 
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It was provided that the construction method for the building would be balloon 
framing, this meant that the roof trusses and floor joist would be delivering all their load 
into the walls. The floor joists and roof trusses will be running from the west wall to the 
east wall. This means that the east and west wall would be picking up all the roof and 
floor loads while the north and south would not have any additional loads exerted on 
them. This information was then used to calculate the tributary area and the loads each 
wall would be exerting on the platform.  

Table 5 : Tributary Area and Distributed Loads 

Distributed Loads on 
Platform 

North Side of 
Platform 

South Side of 
Platform 

East Side of 
Platform 

West Side of 
Platform 

Trib Floor(ft) 0 0 8.25 8.25 
Trib Roof(ft) 0 0 9.9992 9.9992 
Trib Wall(ft) 20.95 20.95 15.3 15.3 
Dead Load(lb/ft) 251.4 251.4 878.58 878.58 
Live Floor Load(lb/ft) 0 0 2062.5 2062.5 
Live Roof Load(lb/ft) 0 0 199.98 199.98 
Live Snow Load(lb/ft) 0 0 165 165 

 

Table 6 : Final LRFD Loads for Design 

 
North & South Distributed 

Loads East & West Distributed Loads 

LFRD Equations 
LFRD 

Loads(lb/ft) 
LFRD 

Loads(Kip/ft) 
LFRD 

Loads(lb/ft) 
LFRD 

Loads(Kip/ft) 
1.4D 351.96 0.35 1230.02 1.23 

1.2D + 1.6L + 0.5(Lrr or S or R) 301.68 0.30 4454.29 4.45 
1.2D + 1.6(Lrr or S or R) + (L or 

0.5W) 301.68 0.30 3436.78 3.44 

Platform Design 
For completeness it was proposed that the platform—consisting of beams—be 

designed using steel, mildly reinforced concrete, and prestressed concrete to allow for 
selection of the most economical and efficient beam. We began the beam design using 
the previously determined loads from the building. The East and West side beams 
support most of the load and controlled the platform design. Thus, the design of these 
more critical beams will be discussed in further detail.  
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For the steel beam design, we utilized the fourteenth edition of the American 
Institute of Steel Construction (AISC) Manual. After the initial steel beam design was 
selected, it was determined that steel would be less efficient than concrete due to 
concerns with corrosion. Thus, steel beams were eliminated from our final design 
process.  

An initial design for mildly reinforced concrete beams (using American Concrete 
Institute (ACI) 318-19) was also created and presented to our mentors. After 
considering the preliminary dimensions, it was determined that a mildly reinforced 
beam would provide a sufficiently shallow depth. Adding prestressing steel would allow 
for a shallower beam, but the economic and material cost were not worth the slightly 
smaller dimensions that could be achieved.  

After the initial design was presented, several iterations of beam designs were 
considered. Finally, the most efficient beam was selected. This was a continuous beam 
that would span the entire East/West side of the building. It was supported by three 
helical piers at asymmetrical intervals. With the help of our mentors the reaction forces 
for the beam were determined. With that information a shear and moment diagram 
were also produced. These diagrams, included below as Figure 1 and Figure 2, 
controlled the design and detailing of the beams.  

 
Figure 1: Shear Diagram for East/West Beams 
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Figure 2: Moment Diagram for East/West Beams 

Again, the beam was designed using the standards of ACI 318-19. The axial steel 
reinforcement required to meet the demands of the moment were considered first, 
followed by a consideration of the shear reinforcement. The steel reinforcement was 
selected to be as uniform as possible throughout the beam for ease of construction. 
The final beam design is as shown below in Figure 3. 

 
Figure 3: Section of East and West Type Beams 

  



 

Page 15 of 31 
 

After the large beam design was completed, a design for the North/South side 
beams was also done. As these were simply supported beams with comparatively small 
loadings, the design was much quicker. Currently the load capacity far exceeds the 
demand, but to meet the minimum code specifications in ACI 318-19 the design cannot 
be further optimized. This beam design is shown in Figure 4.  

 
Figure 4: Shear Diagram for East/West Beams 
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Helical Pier Design 
 Seeking to transfer the loads of the reconstructed building and platform, different 
foundation types were considered. Larger-footprint concrete footings were not 
supportive of the preservation needs of the project due to the need for deeper and more 
invasive excavations around all sides of the existing basement. Less invasive options 
were then investigated with the understanding that the lighter loads of the small 
building would likely permit such foundation elements. Push piers foundation elements 
were considered briefly, but the idea was discarded due to the possibility of very uneven 
bedrock conditions that can be common in karst areas. With unpredictable bedrock 
support push piers are not adequate protection to a structure. Under the direction of 
mentors and due to the possibility of uplift resistance, helical piers were finally selected 
as the desired foundation element. 

These members come to the construction site as prefabricated segments that 
screw into the ground to a depth at which sufficient resistance to installation torque is 
experienced. At this depth, the pier is assumed to have sufficient bearing capacity to 
support the required loads. The helical piers for this project were selected from the 
company catalog of Intermountain Helical Pier and sized using the Intermountain Helical 
Pier Design Guide and its supporting capacity charts. The loads carried by each pier 
were determined by distributing the LRFD combined loads which were determined 
during beam design across the platform beams. A series of six piles was selected to 
support the structure in the arrangement shown in Figure 5 below. 
 

 
Figure 5:  Helical Pier Layout (viewed from below basement level) 

The helical piers located on the corners of the platform bear less load than those 
in the middle. 

Table 7 below lists the loads and the design information for corner and middle 
piers. It is suggested that when installing piers, corners are screwed in first. This will not 
only allow for the correct alignment of the middle piers, but also inform the installer 
concerning the ground conditions while placing piers carrying less load. This will inform 
the decision of how to install the middle pier. Based on geotechnical investigation work 
accomplished by Dr. Kyle Rollins in Nauvoo, bedrock depth is estimated to be between 
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20 and 5 feet below grade at the building site. During installation, helical piers may hit 
the bedrock and not gain installation resistance necessary to ensure bearing capacity 
by measurement. The tip bearing capacity of the pier is then used to support the 
building. This is why the installation sequence of the piers if suggested.  

Table 7: Helical Pier Selection Information 

Pile Location  
Required 
Capacity 

(lb)  

Factor of 
Safety  

Ultimate 
Capacity 

(lb)  
Pier Selected  

Design 
Capacity 

(lb)  

Installation 
Torque 

Coefficient 
(ft-1)  

Installation 
Torque   
(ft-lb)  

Northeast 
Corner  35839  2  71678  

1.75 in solid 
square shaft or   

3 in tubular  
110000  10  11000  

Northwest 
Corner  35839  2  71678  

1.75 in solid 
square shaft or   

3 in tubular  
110000  10  11000  

East Middle  82675  2  165350  
2.25 in solid 

square shaft or   
4 in tubular  

200000  10  20000  

West Middle  82675  2  165350  
2.25 in solid 

square shaft or   
4 in tubular  

200000  10  20000  

Southeast 
Corner  57098  2  114196  

2.25 in solid 
square shaft or   

4 in tubular  
200000  10  11000  

Southwest 
Corner  57098  2  114196  

2.25 in solid 
square shaft or   

4 in tubular  
200000  10  11000  
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Connection Design 
 In order to join the helical pier to the beams they support, a connection suggested 
by Intermountain Helical Pier was selected that embeds into the cast in place concrete. 
Considerable redesign of the beam reinforcement was required to accommodate this 
connection. Figure 6 below shows a detail of this connection from the drawings created for 
this project. 
 

   
Figure 6: Helical Pier to Beam Connection 

Terrace Design 
 The addition of the terrace area to the original scope of our work was motivated by 
the desire to show how the platform design will provide viewing of the historic basement, 
which is the main reason for the platform’s existence. The idea for the viewing area 
originated in architectural ideas about how to best celebrate the original basement 
foundation. Eventually, it became an extension to the scope of our project and a great 
learning experience. The total depth of the viewing area is equal to the five-foot depth of 
the basement. With three levels of seating, it will provide an ideal location to hold lectures 
on the archeology and history of the building and its connections to the Times and Seasons 
newspaper. 
 To design the seating area, a retaining wall design was developed and paired with 
simple concrete slabs laid on a gravel layer prepared on a cut earthen slope. Due to only 
basic NRCS soils survey information being present for the site, retaining wall design was 
accomplished in consultation with BYU faculty and adopting a conservative design for the 
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five-foot depth. The concrete slab thicknesses were determined based on three-inch cover 
depths and recommended steel reinforcement selection. Figure 7 and Figure 8 below 
shows a general view and a section view from the structural drawings for this terraced 
area. Figure 9 below shows a section view of the retaining wall. As shown in the picture, 
the south wall of the original staircase leading down into the basement has been removed 
to allow for viewing into the original basement through the original doorway if this is 
desired. Railing is suggested to be placed around the original steps at top and bottom to 
limit deterioration of the historic steps from visitors.  

 
Figure 7: General View of Terraced Seating Area 

 

 
Figure 8: Terraced Seating Area Section View 
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Figure 9: Retaining Wall Section View 
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Related Issues 
The Times and Seasons building project is unique in many ways, and the 

implications related to public health, safety, cultural, social, environmental, and 
economic factors are just as unique. Understanding the costs and benefits that come 
with any construction project are absolutely necessary, and as the Times and Seasons 
building design work progressed, the public’s needs have been continuously 
considered. Factors that affect public health and safety have been identified and 
include stairway design, room dimensions, fall risk, wheelchair accessibility, traffic 
dangers, and construction safety.  

Public Health and Safety 
 

Most of these public health concerns were addressed while designing the 
outdoor viewing area terrace on the East side of the historic building foundation. This 
sunken seating area was designed using code-compliant stairs and rails. The rails 
should include a stairway handrail and railing around the top of the terrace walls. This 
reduces fall risk and increases overall accessibility to the site. Also, in order to 
determine if basement accessibility should be a main design concern, it was discussed 
whether or not people would be permitted to enter the historic basement space. In the 
end, it was determined that because the basement ceiling height was only 5 ft tall, 
accessibility to that underground area would not be a main concern of the design and 
that the outdoor viewing area would accomplish the desired celebration of the historic 
basement without necessarily entering it. Raising the overall building elevation using 
grading techniques or lowering the basement by deepening it was also considered to 
increase the ceiling height of the basement. However, due to the competing desire for 
historical accuracy, the above plan was prioritized.  

Wheelchair access to the outdoor terrace will be available at the top-most level 
even with the original grade. Due to space requirements and slope, a wheelchair ramp 
would be impractical for this shallow viewing area. Being situated close to the side of 
Water Street, traffic safety around the outside terrace is also a concern. This road has 
light traffic at a low speed, a 20-mph speed limit and would likely have a crossing area 
connecting it  to the concrete sidewalk on the opposite side of the street. To ensure 
greater safety, a bordering fence may be useful on the south side of the property. A 
split-rail fence could support the historic appearance of the site while also providing 
needed safety. This would deter children who might be playing in the yard or the open 
area to the east of the building from getting into the road. Also, guardrails may be 
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considered where the road is closest to the terraced seating area as it would create a 
serious hazard if a vehicle without control were to go off the road at this location.  

Cultural, Social, Economic, and Environmental Factors 
 

The cultural factors that this project would affect are firstly its contribution to the 
historic value of the old Nauvoo district. This project’s preservation of an 
archeologically significant structure and educational opportunities are benefits that 
likely outweigh the disturbance to the archeological site necessary in order to construct 
the project. The historic district of Nauvoo has been widely rebuilt for this purpose. No 
ill social effects are likely to occur due to this project’s construction. The marginal 
increase in tourism to Nauvoo, if influenced at all by this project, is likely to improve this 
area both socially and economically. Though tourism could alter the town’s economy 
and culture, the area is already well-adjusted to this form of business and would likely 
benefit from continued or increased visitation. Though specific project costs are not 
included in our project's main scope, the general expense should be thought of. As this 
project is being directed by a non-profit organization, financial returns were not 
assumed to be the main achievement. Our team strongly suggests that the cultural, 
social, and local economic returns from the project justify the initial monetary 
requirements.  

Lastly, the environmental effects of construction should be addressed. This 
project will require excavations and heavy equipment. Stress on the riverside 
environment may be minimized through the proper implementation of erosion control. 
Due to paved roads already being in place, construction equipment can be easily 
supported to and from the site. The use of steel and concrete over more short-term 
sustainable materials, such as lumber, was selected despite their energy costs. It was 
considered necessary for this project’s completion to use steel and concrete for the 
platform foundation and terrace area due to the building and soil loads. With time, the 
durability of these materials will also contribute to the sustainability of their use. To 
prevent the sunken terrace and basement area from filling up with precipitation runoff, 
adequate drainage will need to be designed.  Drainage from the site after construction 
will need to be continued to the storm drain system of the historic district of Nauvoo if 
possible. If it is not, direct drainage to the Mississippi may need to be implemented. In 
this case, control of pollution or liquid waste entering the drainage system is necessary.  
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Lessons Learned 
 
One of the major challenges we encountered was finding a time to meet regularly 

and collaborate with our team members, mentors, and sponsors. We learned to prioritize 
the meeting for certain people who were most involved and helpful for the project but did 
not exclude those with less important roles. We finally set a weekly meeting time that 
worked well for our team and most others in the group, although not everyone was able 
to attend each week. We learned to work with those who were able to attend 

Another challenge we encountered was communicating ideas and solutions in a 
precise yet understandable manner to people from a variety of backgrounds. We 
discovered that there is a great disparity in terminology between disciplines and 
background. In this project we worked with professors, engineers, architects, surveyors, 
and archeologists. With such varied experience, we initially struggled to convey and 
understand ideas, and come to agreements on the direction our work would take. 
Eventually, we discovered that using visuals paired with a description or discussion was 
the most effective way to come to a common understanding. This tactic enabled us to 
create a reasonable scope for our project.  

We also learned about the design process. In previous classes, we have designed 
only small portions or segments of a project. This project gave us experience designing 
from start to finish, even though it was a small scope. It was instructive to discover that 
one of the most difficult parts of the project was defining the necessary parameters and 
requirements, in other words the problem statement, before beginning the bulk of the 
design. It was also educational to see how the project changed and adapted as it 
progressed. The best way we found to overcome these difficulties was to collaborate 
with everyone while defining the scope of the project. It was also worth the time to create 
a tool for designing different aspects of the project that made it simple to iterate on the 
design and adjust it for changes.  

Finally, one of the most difficult parts of the actual design was the detailing of 
connections. Similarly to the problem addressed previously, in prior classes we were 
accustomed to designing beams or foundations, but the connection between the two was 
only addressed briefly. We found that detailing these connections requires knowledge 
and experience. The project mentors, especially our industry mentors, provided great 
direction regarding detailing the connections. We suggest that for such areas, experts 
should be consulted for the design.  
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Conclusions 
 

From the project's results, we have reached an understanding that every project 
requires a significant number of iterations. For loads superimposed on the platform by 
the building we determined that wind loads would not need to be considered. This was 
due to the fact that the foundation and platform would have significant self weight. We 
concluded that the uplift forces would be unable to overcome these deadloads, and thus 
the wind loads could be ignored.  

We also concluded that using steel beams for the platform would be ineffective. 
The platform will be constructed close to grade and the lot is adjacent to the 
Mississippi River. The combination of these factors will create a moist and highly 
corrosive environment for steel. While there are strategies to combat such corrosion, 
these methods require regular inspections. Accessing these beams after installation 
could be difficult. For these reasons it was decided to eliminate steel beams from the 
final design. 

Prestressed concrete was also eliminated from the final design, but for different 
reasons. After creating an initial beam design using only mildly reinforced concrete, we 
determined that we could achieve a sufficiently shallow beam without the addition of 
prestressing. Although prestressing could be used to lower the building a couple of 
inches more, we concluded that the economic and material cost was too high to do so.  

Similarly, we considered the use of several other foundation methods. We found 
that any other footing-type foundation would require too much area to be effective in 
being placed near the existing foundation. They would either create longer than 
necessary spans for the beams or obstruct the view of the foundation. Most piles would 
also disturb the foundation as they were driven into the ground. While helical piers do not 
provide the greatest capacity, we concluded that they would be the most effective in this 
situation. Not only would they provide the required capacity with only six piers, but also, 
they would provide minimal disturbance to the foundation and allow for easy viewing of 
the original basement.  
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Recommendations 
 
To summarize the above design and multiple considerations the following 
recommendations are listed: 
 

1. We recommend the use of a beam platform design to support the proposed 
reconstruction of the Times and Seasons building.  

a. The balloon framing of the original structure places all floor loads into the 
walls. Therefore, supporting the structure with beams directly beneath the 
walls saves in material costs and increases the simplicity of the design. 

2. We recommend the use of mildly reinforced concrete beams to make up the 
platform due to the durability they would add to the design. 

3. We recommend the use of helical pier foundation elements to support the building 
and platform because of the benefits they provide in installation, strength, and 
minimal archeological disturbance. 

a. Because these foundation elements screw into the existing soil, less 
excavation is required to occur around the historic basement which would 
likely not support itself if the soil was removed to construct other more 
traditional foundation designs. 

4. We recommend the development of an outside terraced seating area on the East 
side of the original basement to display and celebrate this historically significant 
structure which constitutes the motivation for the entire project. 

a. Though this excavation does invade upon one side of the original basement, 
it would effectively communicate the significance of the reconstruction 
project making the replica building more than just a small yet interesting 
building in Nauvoo.  

5. Lastly, we recommend that the design documented in the structural drawings 
provided to IDigNauvoo be implemented in planning and constructing the 
proposed platform, helical pier foundation, and basement viewing terrace along 
with its notes and the recommendations recorded in this report.  
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Appendix A 
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Appendix B 
 

Helical Pier Calculations: 
 

 
 

Intermountain Helical Pier Recommended Connection Detail No. 1: 
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Intermountain Helical Pier Recommended Connection Detail No. 2:  
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Intermountain Helical Pier Design Table for Pier Sizing: 

 
 


