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1.0   ARCE 415

At the outset of the spring quarter, the authors of this report were enrolled in ARCE 415, 

the lecture version of the senior capstone project in the architectural engineering curriculum. 

However, this did not come to fruition as, just days before the quarter's start, an email was sent 

out to those enrolled in ARCE 415 alerting them to the potential cancellation of ARCE 415. 

Regrettably, this materialized into reality shortly after that, as the course cancellation became 

official once the quarter began. The absence of an available instructor and the inability to secure 

a suitable replacement were cited as the reasons behind the cancellation of the course. 

In light of this change, we faced an urgent task of identifying a senior project under the 

guidance of an advisor. This marked the start of our journey to find a suitable senior project. 
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2.0   Poly Canyon Wall

2.1   Overview

With only a week to figure out what to do for a senior project, many students on the path 

to graduation in spring were panicking. While scrambling to find a senior project, an email was 

sent out advertising the building of a wall in Poly Canyon with an advisor of Kevin Dong. 

This project involved the construction of an art wall in Poly Canyon to deter graffiti on 

the existing structures and instead provide a designated area for students to express themselves. 

The proposed project was for a freestanding wall, as depicted in Figure 1. The idea was 

appealing as it would be a practical and engaging experience, putting both conceptual and 

practical skills to the test. Thus, a senior project was determined. 

Figure 1: Wall in Poly Canyon Rendering

During the first meeting, Kevin outlined the challenges in constructing the wall. These 

included the requirement to submit a detailed proposal to the facilities department for approval 

and the subsequent complexities involved in the actual construction of the wall. All of this had to 

be done in the 10 weeks of spring quarter. 
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2.2   Design

Initially, there was uncertainty about the desired and optimal size of the wall as it had to 

be easily constructible but stand up to the wear it would receive in Poly Canyon. After several 

discussions with Kevin regarding the wall’s thickness, the number of layers of CMU, and its 

dimensions, an initial design was reached. The wall is to be 8 feet tall and 10 feet wide, 

providing ample space for students to express themselves while remaining feasible for 

construction. It would also consist of a single layer of 8-inch CMU blocks. The dimensions of 

the wall created a large canvas that would allow artists to remain safely on the ground when 

painting on the wall. 

With the wall's dimensions established during the initial 2-3 weeks, the focus was turned 

on designing the foundation and reinforcement necessary to ensure its stability. The main goal 

was to create a shallow foundation for ease of constructability. Additionally, it was essential to 

ensure that the reinforcement spacing was compatible with the CMU blocks used. 

Figure 2: Wall Section & Elevation
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2.3   Means and Method

Following the completion of the design phase, the next step was finding the required 

materials and conducting a cost analysis. These materials encompassed a range of items, 

including CMU, reinforcing steel, concrete, and the various tools necessary for construction. Our 

team also assessed the feasibility of constructing the wall by estimating how long each of the 

steps in the process would take for this to occur. These steps entailed the excavation of the 

foundation, installing the steel reinforcement, pouring the concrete, stacking the CMU, and 

putting the grout and mortar for the CMU. 

The 10-week schedule revealed a notably tight timeframe that required no missteps to be 

completed (Appendix A.1). Contingency planning was essential, as any deviations from the 

original plan could jeopardize the project's completion. 

2.4   Revisions

As outlined, several adjustments had to be made due to unforeseen factors. For instance, 

it became evident that employing 8-inch CMU blocks instead of 12-inch blocks would 

significantly enhance the likelihood of the proposal being approved. This is because it would 

dramatically increase the feasibility of the construction process and sourcing of the material. For 

CMU, 8-inch blocks weigh around ⅔ of what a 12-inch block does. This is incredibly important 

because over 100 blocks would be needed for the wall. 

Moreover, designing a wall to withstand out-of-plane bending presented a novel 

challenge. There was a learning curve regarding CMU design techniques, particularly in 

navigating the Technical Manual for Design and Construction of Masonry Structures (TMS) to 

find the code sections for the needed equations. These unanticipated variables took up a lot more 

time than initially predicted as the group was rapidly approaching week 5.
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2.5   Decision

Following a prolonged period of iterative revisions, it became apparent that progress was 

off track significantly from the original timeline. Notably, the project proposal had still not been 

submitted to facilities, which was a part of the critical path in the timeline. This variability in an 

unknown timeline of how long it would take for facilities to approve was becoming very 

apparent, especially since it could be outright denied. It became evident that getting the proposal 

approved and completing the wall's construction in the spring quarter was no longer feasible. 

Confronted with this realization, the tough decision of revising plans once again was necessary. 

Despite the setback, the team persevered. 

Figure 3: Poly Canyon
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3.0   Poly Canyon Renovations

Following an assessment of our project status with Kevin, he recommended that we 

proceed with submitting the proposal to enable future students to undertake the construction of 

the wall at a later time. Additionally, he proposed an alternative course of action instead of 

constructing the wall ourselves. This new idea would be for the group to restore an existing 

structure in Poly Canyon, thereby giving the hands-on experience we were after. To facilitate this 

transition, Kevin provided a couple of project options and encouraged us to visit them and make 

a pros and cons assessment of each. This evaluative process would help inform our selection of 

the most suitable project. 

3.1   Truss Bridge

While assessing potential projects, we looked closely at the Truss Bridge, located towards 

the rear of Poly Canyon. We immediately noticed numerous critical issues. Upon inspection, we 

saw the bridge had evident curvature towards the right side. We then tested the truss bridge by 

having one of our group members go on it and shake it. This test revealed alarming levels of 

deflection, raising considerable safety questions. 

Figure 4 & 5: Truss Bridge at Poly Canyon
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Moreover, as shown in Figure 5, poison ivy was extensively present, obstructing access 

to the bridge. This presented an additional challenge, as it would have to be cleared before any 

repair work could be done. The bridge deck also had widespread deterioration, characterized by 

many broken planks and missing nails. Additionally, horizontal and vertical members exhibited 

visible cracks, further showing the extent of the structural damage. 

Recognizing the magnitude of the task at hand, we concluded that addressing the Truss 

Bridge’s myriad issues would take too long compared to our time frame. This prompted us to 

consider an alternative project. 

3.2   Techite Bridge

3.2.1   Overview

The Techite Bridge was assessed next. The Techite Bridge is located near the entrance of 

Poly Canyon and serves as one of the initial focal points for visitors. This historical structure was 

erected approximately 50 years ago. It has a distinctive architectural design that sets it apart from 

other projects at Poly Canyon. It comprises two support bases, each featuring four angled 

columns. It also has very cylindrical structures that act as a railing system. 

Figure 6 & 7: Techite Bridge Damage
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In contrast to the truss Bridge, the Techite Bridge was relatively unscathed structurally 

from the initial inspection. Upon closer examination, however, it was evident that the Techite 

Bridge had significant signs of neglect and pervasive graffiti on both the handrails and deck due 

to its location towards the entrance of Poly Canyon. Additionally, extensive chipping along the 

edges of the railing exposed the inner concrete layer, while the whole structure accumulated dirt 

and moss. 

In light of these findings and considering the feasibility of the restoration, we reached a 

consensus to focus our efforts on the Techite Bridge. Its proximity to the entrance of Poly 

Canyon underscored its significance as a prominent landmark, further necessitating its 

restoration. 

Our proposed restoration plan would entail thorough cleaning, fixing the chipped areas 

with appropriate filler, and refinishing to restore the bridge. Furthermore, we identified that the 

handrails had hooks, showing that there used to be a chain connecting the cylindrical rails, 

although one hook was missing. This hook would be restored, and a chain would be added to the 

structure. These changes would bring back the Techite Bridge to its former glory. 

Figure 8: Future Hook Location Figure 9: Graffiti Originally on Bridge
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3.2.2   Means and Methods
Following a productive Zoom call with two of the original builders of the Techite Bridge, 

during which we gained valuable insights into the bridge’s construction process and their vision 

for the restoration, we commenced our efforts. Our initial step involved a meticulous concrete 

cleaner and graffiti remover cleaning process. Given the bridge’s proximity to the small river 

underneath, it was of utmost importance to preserve the ecosystem, thus necessitating careful 

execution to prevent any runoff from contaminating the water and endangering local wildlife. 

Conscious of the toxicity of the cleaning agents, we prioritized the environment during this 

phase. 

Afterward, we procured the required resources and materials to repair and refinish the 

bridge. To address the chipped areas, we employed spray foam followed by fiberglass, resin 

application, and a sand coating to match the existing bridge aesthetic. We also had to be mindful 

of security concerns raised by the previous builders regarding the earlier instances where the 

chain railing was stolen; we devised a strategy to secure the new railing using grout, thereby 

deterring future theft attempts. We also planned to install and thoroughly bolt a new plaque to 

avoid theft. 

The bridge then underwent cleaning. Graffiti remover and concrete cleaner were used to 

remove most of the graffiti. Although some of the graffiti was so strong that it wouldn’t fully 

come out, the group decided it would be eliminated once we applied the finish. 

Figures 10, 11, & 12: Cleaning
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Once cleaning was completed, the group began mixing resin and hardener with some 

sand. A couple of batches were tested to see if the consistency was good, and eventually, a 

perfect consistency was achieved. The finish was then applied to the bridge. After letting the 

finish dry, we realized that the color of the finish was not the same as the one the Techite Bridge 

originally had, so some spray paint was used to match the colors, which worked perfectly. 

The group then began the process of replacing the missing hook. Initially, grout was used 

to do this. Then, the chains were all put into their hooks, along with grout, to make sure tourists 

couldn't steal them. After placing the chain into the new hook, the grout failed to handle the 

weight of the chain. The group then tried using grout, fiberglass, and resin to hold the hook in 

place for the chain.

Figure 13 & 14: Grouted Hook & Fiberglass Over Filled Hole
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3.2.3 Final Results
The grout and fiberglass worked when the chain was applied. The restoration of the 

Techite Bridge was completed. All graffiti was removed, and the bridge was refinished. A new 

chain was added to restore the bridge to its original shape. The plaque has been designed and will 

be ordered to replace the missing signage. The plaque is to be glued down with a construction 

adhesive and bolted down into the concrete. A top coat of resin may also need to be applied in 

order to ensure that the plaque remains a permanent feature of the bridge. 

Figure 15 & 16: Restored Bridge & New Hook

Figure 17: Restored Cylindrical Handrails Figure 18: Proposed Plaque Design
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 4.0 Conclusion

Reflecting on our spring quarter endeavors, highs and lows marked our journey. Initially 

enrolled in ARCE 415, our plans were abruptly changed when the course was canceled. 

Undeterred, we promptly regrouped and joined Kevin for our senior capstone project. We then 

embarked on the ambitious project of constructing a public art masonry wall at Poly Canyon.

However, as challenges emerged and our progress faltered, we recognized the need for a 

reassessment. We then decided to pivot once more while concurrently finalizing our proposal for 

the Poly Canyon Wall. This pivot led us to redirect our efforts towards renovating one of the 

existing structures at Poly Canyon, a shift in focus that proved to be pragmatic and rewarding. 

After carefully evaluating the projects in Poly Canyon that needed help, we identified the 

Techite Bridge as the optimal project. The Techite Bridge is positioned at the entrance of Poly 

Canyon, thus showing its significance. The feasibility of the required repairs for the bridge 

aligned perfectly with the timeframe left in the quarter. This choice allowed us to ensure that one 

of Poly Canyon’s iconic landmarks remained structurally sound and visually appealing for all 

visitors. 
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5.0   Self Reflections

A. Richard Anatablin

B. Sara Engmyr

C. Michelle Griffith

D. Jora Leigh

E. Jesse Rainsdon
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Richard Anatablin
Spring Quarter 2024 was a wild roller coaster filled with ups and downs. Through this 

journey I learned the importance of making the most of the situation in front of me and 

persevering through challenges. I gained valuable insights into real world structural engineering 

design scenarios. For instance building a wall may seem straightforward; just do the proposal 

and start construction but how the information in the proposal is presented is absolutely crucial. 

Additionally the process of getting feedback and going back and changing the design due to 

constructability concerns was a very real world experience. 

The Poly Canyon Wall proposal addresses societal issues as it is a way to fix the major 

issue of people putting graffiti on projects that other people created. This has been a long lasting 

project in Poly Canyon and the Wall could help subdue it by allowing people to have a place 

where they can express themselves.

The restoration of the Techite Bridge is another hands-on project that provided valuable 

learning experiences about different materials and finishes that aren’t very common. For example 

the resin with sand finish was very unique to make and we realized how important it is to try and 

keep the same consistency of resin along with hardening and sand per mixture. Using the 

fiberglass to refinish the chipping in the Techite bridge was something I learned how to use. 

The restoration of the Techtite Bridge highlighted the societal, environmental and 

economical benefits of maintaining existing structures. In an era where everyone wants new 

things it is important to care for what already exists. Renovating and maintaining existing 

buildings can save significant energy and resources while greatly benefiting the environment. 

This project underscored the importance of sustainability in our built environment. 
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Sara Engmyr
Through the ups and downs of my senior project, I learned a great deal. It began with my 

confidence and enrollment in ARCE 415, Interdisciplinary Capstone Project, and ended with 

something entirely different. Coming back from abroad, I felt disconnected from the department 

and was relieved to have an option that had a framework and plan already in place. Learning that 

the course would no longer be offered was the first of many roadblocks throughout this journey. 

In the few days before the schedule of my last quarter at Cal Poly had to be finalized, I went on 

to find a group, an advisor, a focus, and some excitement to initiate this new direction. This was 

the start of The Wall Group. Kevin Dong offered the idea of a Poly Canyon Art Wall, designed to 

encourage creative expression on a specific structure, and eliminate some of the damage done to 

existing projects in the Experimental Structures Lab. I was attracted to the idea of creating 

something new and possibly leaving an impact on the Cal Poly campus, as well as seeing a 

project through, from start to finish. This project started strong with a schedule, mockups, and 

calculations. After working on The Wall for many weeks and going through countless iterations 

and revisions, we created a proposal to send off to Cal Poly Facilities Management. As we 

wrapped up this initial proposal, we realized how quickly the quarter was going by, and decided 

to change directions a final time. The constructability challenges and questionable timeline with 

submitting to Facilities Management made us reconsider our goals for the senior project. We now 

have a finalized proposal for The Wall and will leave our completed set of calculations and 

drawings for another team to pursue in the future. Our objectives remained, as we were still 

eager to give our attention to Poly Canyon and the Experimental Structures Lab. This time, we 

chose to focus on an existing structure, the Techite Bridge. The Techite Bridge attaches the 

entrance to the rest of Poly Canyon and is one of the first projects interacted with when entering 

the space. It was built in 1973 by Construction Engineering students. Most of the damage was 

cosmetic rather than structural as it was covered in graffiti, was extremely dirty, and had parts 

missing. For the remainder of the quarter our concentration was on the bridge. We cleaned, 

refinished, painted, restored, and revived the bridge. One of the most rewarding and meaningful 

experiences of the quarter was meeting with some of the original builders of the Techite Bridge, 

Robert Purdy and Glen Jackson. They offered insight, passion, and motivation for this project. 

Being over 50 years old, the bridge needed some care, and these alumni were grateful to see 

current students taking on the role and action to beautify this structure and the canyon. 
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I learned a great deal through this experience and am happy to have had some variety in 

my final project as an ARCE student. From working with masonry and running through many 

designs, I became more comfortable with a material I was rather unfamiliar with. Process, 

constructability, and logistics of building were also key areas I was able to dive into that weren’t 

necessarily talked about in my lecture classes. Rather than being an extremely technical 

experience, the process of this project and the journey, as a whole, was the focus. This taught me 

how to adapt and shift the scope when needed, while also being flexible with teammates, 

advisors, meetings, and project work. Although the project scope was not global, when 

reflecting, I think it offers a worldwide proposition of renovating and then reusing existing 

structures. The idea of recycling also has a great economic impact. This can even be seen within 

our project scope, and how reasonable the cost of refurbishing the bridge was in comparison to 

the cost analysis of the brand-new wall. These are ideas I hope to continue to consider as I move 

ahead into my career.

The bridge is located over a stream and surrounded by trees and grasses. When first 

surveying and getting the scope of the project, we realized that the surrounding environment 

would have to be considered. Throughout the project we wanted to have a minimal impact 

despite the need to use chemicals and harsh materials for some of the work on the bridge. 

Through efforts of tarping and covering the surrounding areas, carefully choosing our materials, 

and being conscious of the setting, we were able to successfully repair the bridge without any 

lasting impacts on the environment. 

The “Architectural Graveyard” is a common site for the Cal Poly and broader SLO 

community. Because of this location, we had to consider cultural and social concerns as well as 

the significance of our structure. The amount of foot traffic and interaction people have with the 

structures was immediately clear from the graffiti and damage to the bridge and other structures. 

Along with the vandalism, the plaque and chain railings were missing. In order to solve these 

problems, we had to consider not only how the bridge affects the community but how the 

community affects the bridge. This thought process ultimately helped us problem solve and fix 

the bridge in ways that could be more permanent. 

New materials, a unique situation, and constructability concerns were catalysts for 

encouraging a “Learn by Doing” model. Many days in the canyon were filled with trial and error 

and hands on work, but ultimately helped us achieve a gratifying final product. Through 
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calculations, hard work, scrubbing, and lots of sand and resin, I was rewarded with a completed 

project and a new connection to my home of 5 years. I am proud to soon be an ARCE alumna 

and to have contributed to the broader Cal Poly community. Maybe I too, in 50 years, can come 

back and see this bridge and be reminded of my college career and final senior project.
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Michelle Griffith
In my Architectural Engineering Senior Project, we focused on two separate projects 

within Poly Canyon: the design plans for a masonry art wall and the repairs to the Techite 

Bridge. 

Through the wall calculations, I learned a lot about the process that it takes to build a

structure in the pre planning phases. More specifically, in the process for plan submission 

and facilities approval. In the wall calculations we also had to reference different code such as 

the IBC, ASCE, TMS, and Concrete code books so it was insightful to see how an actual project 

requires the use of so much use of the code books as we are often just looking at one material at 

a time. Both the concrete and masonry design classes and labs played a major role in this aspect 

of our senior project as we were designing a masonry wall to withstand all applicable loads using 

the knowledge we received in class along with help from our advisor. As a Construction 

Management minor, I found it very interesting on how the means and methods play into creating 

the engineering plans as when designing we kept having to go back and look at if it was feasible 

to make as we not only had to design the wall but actually build it.

The wall in Poly Canyon would have a cultural impact to the overall area as having a 

designated place for art would give an outlet for artistic expression outside of the current 

structures. By deterring graffiti on the current structures in the canyon, it becomes more feasible 

to return the canyon to its former prominence, and even potentially return caretakers to the 

canyon. The wall would address the current environment of the canyon by providing a 

designated place for art and graffiti. While its construction would break ground, it was planned to 

be in an area that was open and with minimal impact on the surrounding environment. Socially, 

having a wall in the canyon is a draw for art clubs or artistic students to go up to the canyon and 

paint on the wall similar to the way that the “P” at Cal Poly is periodically painted. In the 

constructibility, it was important to consider the weight of the project in how much we would 

have to transport to the canyon. Having a thicker wall may be ideal in the potential for seismic or 

wind events, however the constructability and sourcing of materials become a bit more difficult. 

Because of this, when looking at the constructibility of the wall and the fact that we as a group 

would be constructing it, it became clear that we should be looking at the minimum depth of 

foundation and using 8” CMU.
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In looking at the Techite bridge, it was very interesting to talk to some of the former 

builders of the bridge and how they constructed it and what we could do to improve it. We 

learned a lot about the most common materials like the fact that they decided to use techite pipes 

as both an aesthetic and structural detail was insightful about how it might be out in the industry. 

We’ve learned quite a bit about concrete and its construction and seeing it in application of the 

techite bridge really showed how all of our curriculum contributes to actuality constructing a 

project. It really highlights how important it is to maintain the structures in Poly Canyon in the 

education impact they can have.

The structures in Poly Canyon have a global impact as Cal Poly is one of the only places 

in the nation that allow for this kind of freedom and exploration in how structures work and 

actually construct them in the canyon. Having structures up in the canyon not only provides a 

learning experience for those that are building them but for every one that visits the canyon while 

also providing inspiration to future architects and engineers. Keeping the structures in shape 

allows for this legacy to continue on. While there is an environmental impact of structures in the 

canyon, most of the construction is done in a way that preserves the local ecosystem. There are 

bridges built over small creeks and rivers to allow ease of access to all parts of the canyon but 

most of the canyon has stayed as an open environment. While there has been electrical and water 

access in the canyon, currently there is not either of the utilities available for visitors. There is an 

economic impact of structures in the canyon in building and maintaining them, but the draw of 

innovative structures within the canyon is a great way to advertise Cal Poly and the programs in 

the College of Architecture and Environmental Design. If the canyon structures are maintained 

there becomes more of a social draw in the canyon to visit the structures and marvel at them 

rather than deface them. There are a few hurdles to overcome in the constructibility within the 

canyon. The plans have to be approved by Cal Poly facilities and the department that is 

proposing them. There is also the potential for issues with access to the canyon as there is a 

service road but some parts of the canyon are inaccessible by vehicle. Despite the difficulties, it 

is still possible to build in the canyon; it just takes a bit more time.
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Jora Leigh
I embarked on a transformative journey throughout this project, unearthing invaluable 

experiences and insights. It was a platform that unveiled the untapped strengths and weaknesses 

of individuals I had not previously known, propelling me to evolve into a more adaptable 

professional in the face of constantly changing situations. This adaptability was not just a skill 

but a mindset, a pivotal element in our project's success, which demanded flexibility over 

rigidity.

One of the key lessons learned was the importance of adaptability. Due to the dynamic 

nature of our project, rigid plans proved ineffective. I discovered my team member's strengths 

and weaknesses and learned how to leverage these traits to achieve our goals. This ability to 

understand and adapt to different personalities and work styles was instrumental in navigating 

the challenges we faced.

Our multifaceted project was a testament to our collective efforts in addressing various 

global, social, and environmental concerns. By restoring an existing structure, we made a 

significant contribution to global efforts to maintain and preserve valuable resources. This 

project also had profound social implications. We provided a much-needed facelift for a 

neglected project, earning the gratitude of the original builders. This act of restoration not only 

preserved a piece of history but also strengthened community ties and fostered a sense of pride 

among all those involved.

From an environmental perspective, our team diligently ensured that all the products and 

materials used did not negatively impact the diverse wildlife around the bridge. This careful 

consideration of environmental impact underscored our commitment to sustainability and 

responsible construction practices.

We encountered numerous construction challenges, particularly during the wall design 

phase. One hurdle was creating a wall of the right size with a shallow footing, as we had to 

construct it manually. Instead of obstacles, these constraints became opportunities

for innovative problem-solving and a hands-on approach, demonstrating our team's 

resourcefulness and capability.

During the bridge restoration, I was particularly concerned about how to fill the railing 

and patch it up. Bob Purdy, one of the original builders, suggested using spray foam to fill the 

gaps, which worked perfectly. This practical solution was complemented by using fiberglass and 
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resin patches, materials with which I had no prior experience. Working with these materials for 

the first time was a valuable learning opportunity that expanded my skill set.

This project was a profound learning experience, teaching me about adaptability, 

teamwork, and the importance of considering global, social, and environmental impacts in 

construction. The challenges we faced, and the solutions we devised highlighted the necessity of 

flexibility and innovation in successful project execution. The skills and insights gained from this 

experience will be valuable in my future endeavors.
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Jesse Rainsdon
As I look back on my final quarter of college, I find myself reflecting on the chaotic 

course of events that required us to adapt and alter our plans to succeed. Most importantly, I 

learned the value of perseverance as life can throw many unexpected plans your way. This was 

my first experience with the real-world construction process and I gained many valuable insights 

that I will be highlighting in this essay.

Our initial project, the Poly Canyon Wall, addressed the societal issue of graffiti defacing 

communal art projects. By giving graffiti artists their own space to express their art, we hoped to 

deter the vandalism of the existing projects. While the calculations to ensure the wall’s structural 

integrity were challenging, I believe our real test was the proposal process. We had no prior 

experience regarding obtaining a permit and we ran into many complications that we did not see 

coming. As we did not expect so many back-and-forths with our proposal, we fell behind our 

anticipated schedule. In the future, we now know how we can better improve our proposal and 

communication to significantly cut down the days needed for preparation. 

Our final project, the Techite Bridge restoration, addressed the societal and 

environmental issues of decaying projects, and the importance of properly preserving them. As 

our society moves forward with new construction every day, it is crucial that we don’t leave 

behind the older architecture that serves as a connection to the past. Additionally, restoring 

existing projects utilizes much less labor and resources than new construction, making it a 

favorable decision for our environment. In this project, I learned how to work with resin and 

finishes, and the importance of accurate proportions and patience during the curing process to 

ensure longevity.
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A.0   Appendix

A.1 Poly Canyon Wall Proposal

A.2 Techite Bridge Materials and Cost

A.3 Original Techite Bridge Report
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Poly Canyon Wall 
Proposal 
 

The Experimental Structures Lab in Poly Canyon at Cal Poly has upheld a "Learn by Doing" 
philosophy since its establishment in 1963. It offers an open space for students to explore and 
gain practical, hands-on building experience. However, over the years, the lab's maintenance has 
declined due to lack of caretakers, leading to defacement and damage to many structures. To 
address the current deterioration and discourage further destruction, a small art wall is proposed 
for community expression. This initiative marks the initial step in a broader effort to restore the 
lab to its former prominence. 

Introducing a blank canvas to the canyon would provide students and community members with 
a designated outlet for artistic expression, thereby discouraging the use of existing structures as 
canvases. Additionally, establishing a public art space would foster community and campus 
engagement within the canyon, similar to the tradition of painting the "P" on campus. 

The proposed wall serves as a Senior Project for Architectural Engineering students, offering 
them practical experience in designing with reinforced masonry and concrete, two key materials 
emphasized in the ARCE curriculum. Students will demonstrate their comprehension of masonry 
wall design and construction, including the installation of a concrete footing. Overall, the project 
will afford students hands-on experience in project coordination, management, and wall 
construction. 

  



   
 

 
 

 

 

POLY CANYON WALL 

ARCE 453: INTERDISCIPLINARY SENIOR PROJECT 

ADVISOR: KEVIN DONG 

 

SHEET 4 of 8 

 
 

Scope 
 
Site 
In Poly Canyon, the best site was determined to be a area past the pole structure on the path 
between the tensile structure and concrete flower. This is an ideal location for the art wall as it is 
in a public area along the road and will likely receive greater foot traffic than if it was placed 
further away from the road. Being close to the road also allows for ease of construction in the 
pouring of the foundation and transportation of materials.  

 

 
Figure 1 Satellite view of Cal Poly campus 

 

 

 
Figure 2 Picture of site in Poly Canyon at 35.31481° N, 120.65231° W  
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Design 
A reinforced masonry wall of dimension 8’x10’x8” constructed of 8”x8”x16” CMU blocks. See 
appendix for structural calculations.  

Figure 3 elevation dimensions of wall 
 

 
Figure 4 mockup of wall on site  
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Schedule 
As an Architectural Engineering senior project, the estimated time of completion is the end of 
Spring Quarter 2024. See Appendix for full schedule  

 

 

 
Figure 5 Gantt Chart  
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Cost Estimate 
Connections within the Architectural Engineering and Construction Management departments will 
be investigated as potential funders as well as local companies in San Luis Obispo.  

 

 
Figure 6 Cost Estimate 
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Appendix 
 

Appendix A: Structural Drawings  

Appendix B: Structural Calculations 

Appendix C: Gantt Chart Schedule 
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Wall Overview

CMU Blocks: 10"x8"x16" (nominal)

width = 7.625 in weight = 95 psf (8" CMU)

Length = 10 ft Height = 8 ft t = 7.625 in
(maximum) 1 CMU Block Wide

# CMU, L: 7.5 blocks # CMU, H: 12 blocks

Wall Weight
Wwall = 7.6 kips

Interdisciplinary Senior Project
Student Group - Kevin Dong

ARCE 453, Poly Canyon Wall Page 1/1

Sheet Title: Dimensions and Weights

Calculation: Overview
Date: 4/9/24

Name: Sara Engmyr



References: ASCE 7-16 
Chp. 26 Wind General Req.
Chp. 29 Wind, Other Structures

* see ASCE 7 Hazard Report for  hazard vaules

V = 87 mph Risk Cat: I Exposure: C

Kd = 0.85 (wind directionality)
Kzt = 1 (topogrphic factor)
Ke = 1 (ground elevation factor)
G = 0.85 (gust effet)

Kh = 0.85

qh = 14.00 psf (Eq. 26.10-1)
qh min = 16.00 psf

therefore qh = 16.00 psf

Cf = 1.425 (force coefficient) (Fig. 29.3-1)

Design Wind Force

F = 19.38 psf
F = 1.55 kips

Solid Freestanding Walls/Signs

ARCE 453, Poly Canyon Wall Calculation: Lateral Page 1/1
Interdisciplinary Senior Project
Student Group - Kevin Dong

Sheet Title: Wind Forces Date: 4/9/24
Name: Sara Engmyr
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References: ASCE 7-16 
Chp. 15 Seismic Design, Non Building Structures

* see ASCE 7 Hazard Report for  hazard values

Seismic Design Forces (Sec. 15.4)
SDS = 0.889 Soil/Site Class = D, default Ie = 1

(Table 15.4-2)
R = 3 Ω = 1.75 Cd = 3

W = 7.6 kips Cs = 0.27

Cs min = 0.04 therefore Cs = 0.27

V = 2.03 kips

(Eq. 12.8-7)
Ct = 0.02 hn = 8 ft x = 0.75

Ta = 0.10 sec
TL = 8 sec (ASCE Hazard Report)
S1 = 0.408
Fv = 1.9

(Eq. 11.4-2)
SM1 = 0.78 (Eq. 11.4-4)

SD1 = 0.52

T < TL so (need not exceed) Cs = 1.81
(Eq. 12.8-3) compare to 0.27 GOOD

Summary Seismic Design Values

V = 2.03 kip
V = 25.34 psf (divide by wall area, kip to psf)

Signs and Billboards

ARCE 453, Poly Canyon Wall Calculation: Lateral Page 1/1
Interdisciplinary Senior Project
Student Group - Kevin Dong

Sheet Title: Seismic Forces Date: 4/9/24
Name: Sara Engmyr
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Wind Design Values (from previous page, "Wind Forces")
Fw = 1.55 kips
Fw = 19.38 psf

Seismic Design Values (from previous page, "Seismic Forces")
FEQ = 2.03 kips
FEQ = 25.34 psf

Governing Load Case
Relevant Load Combos:

1.2D + 1.0Ev + 1.0Eh
.9D - Ev + Eh

Diagram 1.0 E (Hand Calc)

Mu = 0.7 k*ft
per foot of wall

Seismic

ARCE 453, Poly Canyon Wall Calculation: Lateral Page 1/1
Interdisciplinary Senior Project
Student Group - Kevin Dong

Sheet Title: Summary Design Values Date: 4/9/24
Name: Sara Engmyr



Moment Calculation

Material Properties
f'c = 2000 psi fy = 60000 psi
f'm

Section Properties
h = 7.625 in b = 24 in d = 3.81 in

(imaginary wall section, help determine spacing)
a = 0.31 in

As = 0.200 in2 ---> (for 24in)

Check Reinforcement Limits *see equations above

Asv = 0.128 in2 GOOD

Mn = 43875.0 lb*in from above equation
Mn = 3.66 k*ft

φMn = 3.29 k*ft

Mu = 1.4 k*ft ---> (for 24in)

DCR: 0.43

Check Cracking Moment
Mcr = 4.49 kft

NO CRACK, GOOD
Sx = 0.04 ft3

fr = 127.28 ft and kips

GOOD

#4 @ 24" o.c.
Vertical Reinforcement

Vertical Reinforcement
#4 @ 24" o.c.

ARCE 453, Poly Canyon Wall Calculation: Wall Design Page 1/1
Interdisciplinary Senior Project
Student Group - Kevin Dong

Sheet Title: Vertical Reinforcement Date: 4/16/24
Name: Sara Engmyr
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In Plane Lateral Load
Shear Resistance of Concrete Masonry Shear Wall DORMS Ex. 5.7.1

V = 2.03 kips H = 8 ft L = 10 ft

Load Combo: .9D - Ev + Eh
1.0 DL = 7.6 kips Eh = 2.03 kips

.2SDS = 0.178
P = .9D - Ev = 6.66 kips ME = 16.22 kft

fv = 2.19 psi

*special reinforced multiplied by 1.5

= 0.67

therefore max. shear stress given by:

Fvm = 31.68 psi

An = 1440 in2

Anv = 1386 in2

f'm = 2000 psi
γg = 1.00

L = dv = 12 ft

Fvm > fv GOOD no need to check shear, min. reinforcing
Horizontal Reinforcing

(max. spacing is 48")
*change to 
Vertical Reinforcing
Horizontal Reinforcing #4 @ 24" o.c.

#4 @ 24" o.c.

#4 @ 24" o.c.

ARCE 453, Poly Canyon Wall Calculation: Wall Design Page 1/1
Interdisciplinary Senior Project
Student Group - Kevin Dong

Sheet Title: Horizontal Reinforcement Date: 4/16/24
Name: Sara Engmyr
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REF. REF. REF.

P 1.46 k Cc 74.4 k

fˈc 2.5 ksi Mot 0.84 k-ft Ts 74.4 k

λ 1 e 0.57 ft Cc-Ts 0 k

εcu 0.003 in/in CHECK B/2 STABLE c 1.0 in

β1 0.85 qmax 0.84 ksf a 0.8 in

wc 0.15 kcf qmin 0.00 ksf εs 0.0358 in/in

qmax ok? YES εs≥εy? YES

fy 60 ksi Mn_kin 912.9 k-in

fyt 60 ksi 6. Mn 76.1 k-ft

Es 29000 ksi Vs 0.224 k φf 0.9

εy 0.0021 in/in Vallow 0.455 k φfMn 68.5 k-ft

CHECK Vslide YES

P_bear 1.5 ksf 1. CHECK Vallow / Vs > 1 YES

Cohesion 0.13 ksf 1. Vc 9.7 k

ws 0.11 ksf φv 0.75 k

FLEXURAL TENSILE REINFORCEMENT (BOT) φvVn 7.3 k

wm 0.15 ksf Asreq 0.21 in^2

BAR SIZE 5

BAR AREA 0.31 in^2 qmax,ULS 1.19 ksf

FOOTING BAR DIA 0.625 in qmin,ULS 0.00 ksf

H 1.33 ft # OF BARS 4 ONE-WAY SHEAR

B 3.5 ft As 1.24 in^2 Vu 2.26 k

COVER 3 in SPACING 12.0 in d/c RATIO,Vu 0.31

d 1.1 ft SPACING OK? YES CHECK Vu YES

Pf 0.7 k

WALLWALL Asmin (0.0018*H*B) 1.2 in^2 3. j 0.95

bw 0.64 ft As≥Asmin? YES Mu 11.21 k-ft

lw 10 ft d/c RATIO,Mu 0.16

hw 8 ft CHECK Mu YES

Pw 0.76 k Asmin (0.0009*H*1') 0.17 in

SOIL LONG WAYS (BOT)

tsoil 0 ft BAR SIZE 4 Ld 14.4 in

Ps 0.0 k BAR AREA 0.2 in^2 Ld_avail 17.2 in

Ptot 1.46 k BAR DIA 0.5 in CHECK Ld YES

(Asmin / BAR AREA) 0.864

SPACING 13.5 in

FORCES ON WALL PER FOOT SPACING OK? YES FLEXURE

Vtot,ULS 28.0 plf ALONG B=3.5'

Vtot,ASD 19.6 plf

Mot,ULS 1.19 k-ft

Mot,ASD 0.84 k-ft LONG WAYS

OVERTURNING CHECK

Mr 2.56 k-ft

Mr / Mot 3.1

CHECK Mr / Mot > 1.1 YES 4. 1. IBC 2021 Table 1806.2

2. IBC 2021 §1806.1

3. ACI 318-19 §8.6.1.1

4. IBC 2021 §1807.2.3

5. IBC 2021 §1605.2

6. IBC 2021 §1806.3

DEVELOPMENT LENGTH

BOTTOM
#4 BARS 

@13.5IN. O.C.

SOIL SLIDING

MINIMUM AREA CHECK

BOTTOM
4 #5 BARS 

@12IN. O.C.

SUMMARY

SOIL

SHEAR CALCULATIONS (ONE-WAY, ULS)

STEEL

STRIP FOOTING ANALYSIS: H = 16", B = 3.5'

MATERIAL PROPERTIES

FORCES AND LOAD COMBINATIONS

FLEXURAL CALCULATIONS (BOT, ULS)

CONCRETE

OTHER LONGITUDINAL REBAR

MASONRY

SOIL BEARING PRESSURE (ASD)

MEMBER GEOMETRY AND WEIGHTS

FOOTING CAPACITY CHECKS (ULS=ASD/0.7)

FLEXURE

STEEL REINFORCEMENT
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Costs and Materials
Actual Cost:
First Home Depot Trip (Richard)
Scrub Quickie Heavy Duty Scrub $19.97
Graffiti Remover $9.47
Concrete Cleaner $11.47
Scour Pad $4.18
Wire Brush $4.98
Bucket $4.48
Tax $4.77
Total $59.32

Second Home Depot Trip (Richard)
Sandpaper 2x6.98 $13.96
10" Shear $14.97
Sharpie $2.68
Paint Stick $1.48
FG Nitirle Coated 5-PK $5.00
Grease Monkey Disp. Nitril $21.87
Chains 4x53.00 $212.00
Sand $5.47
Fiberglass Resin $23.98
Grout $13.97
Gap Filler 2x6.48 $12.96
Plastic Drop Cloth $11.78
Fiberglass Mat $8.28
Putty Spreader $4.98
Hook $1.38
Flat Brush $2.94
Duck Tape $6.98
Sales Tax $32.78
Total $407.43

Third Home Depot Trip (Richard)
Brush 2x14.47 $28.94
Brush $12.47
Fiberglass Resin $59.48
Sales Tax $8.83
Total $109.72

Fourth Home Depot Trip (Richard)
Quick Link 1/4 $4.35
Sales Tax $0.38
Total $4.73

Fifth Home Depot Trip (Richard)
Quick Link 3/8 2x5.40 $10.80
Sales Tax $0.95
Total $11.75

(Richard)
Total $592.95

Sixth Home Depot (Jora)
Spray Paint x5 $52.40
Sales Tax $4.59
Total $56.99

Sara Engmyr
A.2



Sara Engmyr
A.3
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