


Problem Statement 

• The University of Idaho's high tunnel greenhouse team, 
Stand Your Ground, is tasked with designing a high tunnel 
for harsh environmental conditions. Current high tunnels 
have failed due to high wind load. The goal of this project is 
to design a high tunnel to prevent such damage. 

 



Design Specifications 



Codes and Standards 

• Frost depth 
• 24” 

• Snow load – 18.8 lbf/ft^2 

• Engineering building code 
• Wind  - ASCE 7-10  

• risk category I 

• 105 mph: 28 lbf/ft^2 

 

 



Project Learning 

• High tunnel vs. greenhouse 

• Structure type 

• Frame material 

• Ventilation 

• Anchoring 

• Weather Conditions 

• Covering  

 

Gable/Gothic Style 

Quonset Style 



Design Considerations 

• Windbreak mechanism 
• Natural  

• Attached  

• Geometry  

• Door Types 
 

 



Design Selection 

Statistic Analysis on Wind Tunnel Results 



Wind Tunnel Results 

• More accurate scaled models 
• With windbreak 
• Without windbreak 

• Two orientations 
• Head-on 
• Angled with wind toward flat end of 

windbreak  
• Windbreak shows great improvement 

With windbreak Without windbreak 



CFD Analysis 



CFD Analysis 



Final Design Overview 

• Install specified kit  

• Build designed windbreak onto kit 
• On the side common to high winds 

• Opposite side has door 



Suggested Kit 

• Poly-Tex  
• USDA NRCS approved vendor 

• 24’ wide by 40’ long 
• 4’ sidewalls 

• Roll-up sides 

• 8’ x 8’ roll-up door 

• 14 gauge galvanized steel 

http://www.poly-tex.com/fieldpro_gable.html.Uv0PMPnIbTB
http://www.poly-tex.com/fieldpro_gable.html.Uv0PMPnIbTB
http://www.poly-tex.com/fieldpro_gable.html.Uv0PMPnIbTB


Windbreak Details 

• 12’ long to the point 
• Use half of a kit frame  

• Concrete anchor points 

• 4’ high sidewalls 

• Frame 
• Secured by pipe fittings 

• Wiggle wire 



Pictures  



Purlin Connections 
 

• Specialty Pipe Fittings 
• Ordered from Simplified Building 

• 2000 lb. axial load rating (2:1 safety factor) 

• Galvanized steel 

 

http://www.simplifiedbuilding.com/store/components/kee-klamp.html?fits_pipe=645


Frame Analysis  



Anchor Analysis  



Cost Analysis 

Cost Analysis Overview 

Kit Cost  $4500 

Windbreak Poly  $125 

Windbreak steel $220 

Windbreak Extras $95 

Windbreak frame fittings $500 

Lumber $205 

Concrete $115 

Total Cost $5760 



Future Work 

• Building the high tunnels 
• One with windbreak 

• According to our instruction manual 

• One without windbreak 

• 10+ years of use and testing  
• Plastic sheeting comparisons 

• Sagging  

• Strength 

• Tearing 

• Replacement periods 

• Structure stability 



Questions/Comments? 


