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Executive Summary  
  

  

PROJECT TITLE: Arrowhead Structural/Geotechnical  

PROJECT ID: CEEn-2016CPST-001  

PROJECT SPONSOR: Bob Tandler  

TEAM NAME: KADD Engineering  

  

  

The existing Arrowhead Center structure has been inspected and partially analyzed. For the new 

sections of the building, many columns have been damaged by workplace accidents and will 

need to be replaced. The roof structure in the EDSCO building was found to be inadequate to 

support the loads and will need to be retrofitted. The walls of this section of the building appear 

to be adequate to resist seismic loading, assuming they have been properly reinforced.  

  

The structure of older section of the Arrowhead Center (wood frame) has been inspected. The 

wood members of this portion of the building have either been split or have excessive water 

damage. The wood structure of the building will need to be replaced. There is evidence that the 

masonry walls of the older section are not reinforced. These walls will need to be retrofitted to 

include proper seismic reinforcement or will need to be completely replaced.  

  

Geotechnical reports have been reviewed and it has been determined that new structures will 

need to be placed on compacted fill. It has also been determined that part of the land being 

analyzed is in a flood plain. This plot of land will need to take this into consideration before 

structural design or can be used as an open area or a park.  
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Introduction  

  

  

Bob Tandler of Fritzi Realty is planning to further develop the Arrowhead Center and 

Development Property in Spanish Fork, Utah. As a part of this endeavor, Bob has reached out 

to the BYU Capstone program. Several teams were formed to help facilitate the process. 

The CEEn_2017CPST_001 team was given responsibility for the structural and geotechnical 

aspects of the project.  

  

The structural aspect of the project primarily relates to an existing building on the property. The 

building is owned by Fritzi Realty, who rents the building out to local businesses, such as Habitat 

for Humanity and EDSCO. The building is dated and thus requires a structural analysis to 

determine its current structural stability and its level of conformity to current code. If 

the building were to be preserved as a part of the development of the area, it is also required to 

determine needed retrofits and their associated costs.  

  

Another important piece of the project is to determine what structural and geotechnical reports are 

required by the city of Spanish Fork for further development. This includes an extensive study of 

the geotechnical conditions of the site, which has previously been performed by AVEC, and 

structural plans for proposed buildings, which will be provided by licensed engineers. Flood plains 

are also considered as a part of the project.    
  



 

Schedule  

  

October 27, 2017 – Team meeting discussing goals, expectations, and proposal tasks.  Review 

photos and documents from Bob Tandler.  

  

November 8, 2017 – Preliminary site visit, gathering information about surrounding area and 

interior structural information.  

  

November 13, 2017 – Finalize and turn in initial project proposal.  

  

January 2018 – Analyze documents, determine what is needed.  

  

February 3, 2018 – Inspection of structural efficiency. Take measurements of structural members, 

determine safety and quality of building.  

  

February 2018 – Determine loads and building requirements.   

  

February-March 2018 – Analyze structure, determine possible retrofit options. Begin initial cost 

analysis of retrofit requirements.  

  

March-April 2018 – Analyze cost efficiency of retrofitting the building, or demolishing building 

and starting over. Discuss findings with other arrowhead groups. Determine the best option for the 

facility.   

  

April 2018 – Finalize report and formal presentation.  

  

  

  



 

Assumptions & Limitations  

  

Assumptions:  

• Roof Dead and Live Loads based on ASCE 7-10  

• Strength of damaged/split members is insufficient  

• Seismic reinforcement exists in new sections of building and is adequate.  

• Sizing of some of the structural members (no structural plans were provided)  

• Z purlins on the side of the walls of the eBay and EDSCO structures are the same as the 

purlins supporting the roof  

Limitations  

• Because loads were assumed, conservative estimates were used which allows for analysis 

to be over designed. Some members failed that may have not failed if design loads for the 

structure were provided.  

• Any member that is split or damage would need to tested in order to determine structural 

adequacy. Many members have been damaged which leads to a lot of replacements.  

• Sizing of members was conservative when exact measurement were unavailable which 

lead to failure of members that might have passed with adequate information.  

• If the Z purlins on the walls of the eBay and EDSCO structures are smaller or larger than 

the purlins on the roof, the calculations and analysis will be conservative or non-

conservative respectively.  

  



 

Design, Analysis & Results  

  

New Structure (EDSCO and eBay):  
Many columns have been damaged, as shown in Figure 1, and will need to be replaced.   

 
Figure 1: Damaged Columns 

For the roof structure in the EDSCO warehouse building, an assumed live load of 20 psf and a 

dead load of 3 psf (only supporting metal seam and weight of beam is included in 

RISA automatically) was used. Using ASCE 7-10, a ground snow load of 45 psf was reduced to a 

roof snow load of 37 psf. With these loads, the roof structure in the EDSCO warehouse building 

was found to be inadequate to support the loads and will need to be retrofitted. The RISA analysis 

of these members can be seen in Figure 8 in the appendix. Since the purlins fail at only 110%, the 

retrofit can be small. A possible retrofit option for this portion of the building would be to attach a 

C-purlin of similar depth to the existing Z-purlins. The walls of this section of the building appear 

to be adequate to resist seismic loading, assuming they have been properly reinforced.  

  



 

Old Structure (Wood Frame):  
All of the wood members here have either been split or have excessive water damage, as shown 

in Figures 2-6. The wood structure of the building will need to be replaced.     

 
Figure 2: Split Member 

 
Figure 3: Split (right) and Water Damaged (left) Members 



 

 
Figure 4: Split (right) and Water Damaged (left) Members 

 
Figure 5: Split Members 



 

 

There is evidence that the masonry walls of the older section are not reinforced, as shown in Figure 

10. These walls will need to be retrofitted to include proper seismic reinforcement or will need to 

be completely replaced.  

 
Figure 6: Masonry Wall with No Visible Reinforcement 

 

Geotechnical:  
Geotechnical reports have been reviewed and it has been determined that new structures will need 

to be placed on compacted fill. Heavier, commercial buildings will need to have deeper compacted 

fill and residential buildings will need a shallower compacted fill. From the Spanish Fork 

Floodplain document shown in Figure 9 in the appendix, it has been determined that Parcel 1 is 

located in a flood plain. This plot of land will need to take this into consideration before structural 

design or can be used as an open area or a park. 



 

Reports and Studies Needed for Proposal 004  
Parcel 1: Commercial – Additional geotechnical reports will be needed and drainage will 

need to be accounted for as this is the only parcel located in the floodplain. General structural 

reports needed.  

Parcel 2: Commercial – General geotechnical and structural reports needed.  

Parcel 3: Residential – General geotechnical and structural reports needed.  

Parcel 4: Residential – General geotechnical and structural reports needed.  
 

Reports and Studies Needed for Proposal 005  
Parcel 1: Green Space – No reports or studies needed.  

Parcel 2: Commercial – General geotechnical and structural reports needed.  

Parcel 3: Commercial – General geotechnical and structural reports needed.  

Parcel 4: Residential – General geotechnical and structural reports needed.  
 

Reports and Studies Needed for Bob Tandler's Proposal  
Parcel 1: Commercial – Additional geotechnical reports will be needed and drainage will 

need to be accounted for as this is the only parcel located in the floodplain. General structural 

reports needed.  

Parcel 2: Commercial – General geotechnical and structural reports needed.  

Parcel 3: Residential – General geotechnical and structural reports needed.  

Parcel 4: Residential – General geotechnical and structural reports needed.  

  

  

  



 

Lessons Learned  

  

Some challenges encountered in January were setting up a site visit, obtaining building plans, and 

communication issues regarding expectations. To solve these issues, we worked with John 

Ashworth and scheduled a site visit. We also reached out to Mitch, Bob, LEI, and the city of 

Spanish Fork for more information and eventually were able to obtain the needed information from 

the site visit. Challenges faced in February were determining what loads to use for the structural 

analysis and determining necessary geotechnical information. To solve these issues, we used 

generic loads found in ASCE 7-10 and we found documents on the flood plains in Spanish Fork.  

  



 

Conclusions  

  

The Arrowhead Center is built on relatively soft soil. Any structures built on any of the parcels of 

land will need to be built on compacted fill. Parcel 1 is located within a floodplain which will need 

to be taken into account when deciding what will be placed there.  

 

The existing structure is generally in poor condition and will either need to be extensively 

retrofitted, or demolished. Calculations have been performed and pictures have been provided to 

confirm this. Any new structures will need structural reports that show the building is sufficient.    

  



 

Recommendations  

  

Further analysis has yet to be performed. However, based upon the completed analyses and 

the conditions observed during the site visit, the building has been determined to be 

structurally unstable. An attempt to retrofit the building would require extensive seismic retrofits, 

replacement of a number wood structural members, and overall strengthening of the existing 

structure. A cost analysis has yet to be performed, but it is safe to say that it would be a significant 

expense. It is therefore recommended that the existing building be demolished and the land 

for other purposes. Further support for this recommendation will be compiled in preparation for 

the final report.  

  

In addition, Parcel 1 has been found to be contained within the flood plain. Adequate drainage or 

a water barrier will need to be provided if the land is used for industrial or residential purposes. 

Another option may be to reserve Parcel 1 for open space to avoid the need to adjust for the flood 

plain. Further research needs to be done to develop a more specific recommendation for addressing 

the flood plain issue. It is also noted that the geotechnical report still needs to be searched to 

determine its compliance with the development requirements of Spanish Fork.  

  



 

Appendix A  

  

  

  

  

  

  



 

 
Figure 7: Structural Layout of EDSCO Based on Site Visit 



 

 

Figure 8: RISA Analysis of EDSCO Warehouse 



 

 

Figure 9: Spanish Fork Floodplain 



 

  

Figure 10: Geotechnical Report 
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