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Dear Michael, 
 
The following is a feasibility study of five existing structures for support of roof mounted 
solar arrays.  In this study we reviewed historical documents, visited the site where more 
information was needed, and analyzed roof members for support of additional vertical load.  
All five roofs are constructed of light framed materials.  Therefore the additional load of 5 
psf solar requires that the roof members be analyzed for current code vertical load 
combinations of snow and dead load.  This requirement is stipulated in Chapter 34 of the 
IBC 2012 code, which states that any addition that increases vertical loads to a member by 
more than 5% be analyzed for current code forces and/or upgraded.  Below is a summary of 
our findings.  Appendices A to E show the analysis used in our report for each building.  
 

1) Gill Coliseum 

a. Existing Structure: The existing structure was constructed in 1948 and is registered 

as a historical building.  The main structure is a combination of steel and concrete 

with masonry walls.  The roof consists of 220 foot clear spanning trusses at 20 feet 

on center.  Purlins are steel W10x21 members at 8 feet on center.  The roof deck is 

2x6 tongue and groove decking with a metal standing seam overlay. 

b. Vertical Support Recommendations: The roof trusses and purlins are adequate 

for support of a solar array.  Solar attachments should either be spaced at small 

intervals of 24” on center, perpendicular to decking, or aligned with purlins at 8 feet 

on center to prevent local failure of the decking.   

c. Lateral Considerations:  Given the mass of the bleacher and wall assemblies, the 

expected additional weight of a solar array would not increase global lateral forces 

by more than 10%.  Thus there are no limitations to the size of the solar array. 

d. Architectural Considerations: Because this building is a historically designated 

building, any change to the exterior, including solar panels, may require a land use 

review. 

 

2) Performance Sports Center (Basketball Practice Facility Expansion) 

a. Existing Structure: We reviewed existing plans for the 2013 expansion which is the 

northernmost and largest building in this complex.  It is a 2-story structure with an 

upper mezzanine.  The lower levels are steel beams with metal pan deck and 

concrete.  The roof consists of several long spanning bent steel beams, 
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approximately 83 feet in length spaced at 20 feet on center.  Purlin beams are 

W10x22 members at 10 feet on center.  2” metal pan deck runs over the purlins. 

b. Vertical Support Recommendations: The steel girder beams and purlin beams are 

adequate for support of solar loads.  The metal deck is also adequate for support of 

solar attachment, provided attachment points are no more than 48” on center, 

perpendicular to the deck ribs.  For spacing greater than 48” on center we 

recommend locating posts directly over the W10x22 members at 10 feet on center. 

c. Lateral Considerations:  The addition of solar over the entire roof area does not 

increase the overall seismic mass by more than 10%.  Thus we see no restriction on 

the size of the array. 

 

3) Reser Stadium 

a. Existing Structure: Reser stadium was constructed in two phases, 2005 and 2008.  

The north side which includes the canopy was part of the 2005 construction.  The 

canopy is constructed from four pairs of steel cantilevering trusses that span back to 

main supporting columns, and four 30 foot square concrete towers.  They cantilever 

95 feet off the main support columns with a 45 foot backspan to the towers.  The 

pairs themselves are 60 feet apart, 90 feet apart, and 60 feet apart.  The overall width 

is 330 feet.  The roof is higher at the cantilevering section and steps down several 

feet between pairs.  At the high canopy, steel beams span the 30 feet between the 

main trusses.  At the lower canopy, secondary trusses span the 60 feet and 90 feet.  

The spacing of both the roof beams and trusses are 11’-8” maximum.  The roof 

deck is 3” x 18 gauge Type N decking.   

b. Vertical Support Recommendations:  Through analysis, the steel beams and 

secondary trusses were found to be adequate for support of additional solar loading.  

A quick check was made of the main supporting truss and found that it could also 

carry addition solar loads.  If distributed evenly the roof deck is also adequate for 

support of solar loads.  However, for attachment purposes, and to minimize 

penetrations, it may be simpler for racking to span between supports 11’-8’ on 

center. 

c. Lateral Considerations:  Globally the additional solar mass will not increase the 

seismic forces of the stadium by more than 10%.  Therefore seismic analysis of the 

main structure is not required.  However, locally the additional solar mass will 

increase seismic forces by more than 10%.  This will mainly affect the bracing 

between cantilevered trusses and their attachments.  Further study will be required 

to model these members.  Given the robustness of the structure we anticipate that 

lateral elements will be found to be adequate for additional lateral forces.  

   

4) Truax Practice Facility 

a. Existing Structure: Truax Indoor Practice Facility was constructed in 2004.  The 

structure consists of a single level metal building.  The walls of the building are 8” 

grouted CMU with a clear story window system.  A horizontal tube transfers out of 

plane wall forces into the metal building frames.  Metal building frames span 200 

feet at a spacing of 30 feet on center.  10 inch x 12 gauge purlins spaced at 5 feet on 

center span between frames.  The roof consists of light gage metal roofing, gauge 

undetermined.   Existing metal building drawings could not be retrieved.  Field 

measurements were made of the roof structure. 

b. Vertical Support Recommendations: The existing purlins were capable of 

supporting solar loads for all bays.  The existing metal building frames were found 

to be overstressed when supporting full solar loads.  We recommend strengthening 

the column to beam connection with a stiffener element since this was the area of 
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maximum flexure and overstress.  For attachment to the metal roofing we 

recommend a spacing of 24” on center or a racking system that spans 5 feet to each 

purlin.  

c. Lateral Considerations:  The added solar weight increased the seismic forces on 

the frames by more than 10% requiring analysis.  A model was run for the seismic 

load case.  The frames were found to be adequate to resist additional seismic forces.  

The vertical load combination of snow and dead load still governed the frame 

design.  

 

5) Valley Sports 

a. Existing Structure: The Valley Football Center was built in two phases between 

1989 and 1996.  The main structure is roughly 112 feet by 66 feet.   The structure is 

three levels of hollow core plank over steel beams and CMU walls.  The main roof 

structure consists of glu-lam beams spanning 49 feet at 6 feet on center.  3” tongue 

and groove decking with a plywood overlay and metal roof decking make up the 

roof system.   

b. Vertical Support Recommendations: The glu-lam beams were capable pf 

supporting the additional weight of solar loads.  The 3’ Tongue and groove decking 

can also support additional solar load.  We recommend solar attachments directly to 

the standing seam roof at 24” or 48” maximum spacing. 

c. Lateral Considerations:  Given the mass of the 2nd and 3rd floor, in addition to the 

grouted CMU walls, the added solar weight is not expected to increase the seismic 

demand on any component by more than 10%. 

 
 
Please call me at 503-244-7014 if you have any questions regarding the information in this 
review. 
 
This review is based solely on visual inspection, and no destructive or subsurface testing was 
done to verify the information provided. The limitation of liability is strictly limited to the 
fees charged for this review. 
 
 
 
Sincerely, 
 
 
 
 
Jesse Wolfe, P.E. 
Grummel Engineering, LLC 

Sincerely, 
 
 
 
 
Jesse Wolfe, P.E. 
Grummel Engineering, LLC 
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