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FOREWORD  

 

 The material presented in this research report has been prepared in accordance with 
recognized engineering principles.  This report should not be used without first securing 
competent advice with respect to its suitability for any given application.  The publication of the 
material contained herein does not represent or warrant on the part of the University of Florida or 
any other person named herein, that this information is suitable for any general or particular use 
or promises freedom from infringement of any patent or patents.  Anyone making use of this 
information assumes all liability for such use. 
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SUMMARY 
 
 This residential construction destructive testing project sought to quantify the 
vulnerability of typical residential structures subjected to simulated hurricane loads.  Six subject 
homes were selected for testing from homes slated for destruction through the Hazard Mitigation 
Grant Program (HMGP).  The subject homes located in Port Orange, FL and Clemson, SC 
represented typical construction practices from 15 to 20 years ago.  The destructive tests were 
designed to evaluate the capacities of structural materials, sub-systems, and connections; 
including individual roof fasteners, roof to wall (truss to wall plate) connections, wall to 
foundation anchorage, and a variety of retrofit technologies.  The results of tests on as-built 
residential structural systems allowed the inclusion of factors not readily duplicated in a 
laboratory, such as aging and variations in materials, workmanship, and quality of construction. 
 
 The results provide a direct measurement of the performance and effectiveness of pre- 
and post-construction mitigation measures.  The measured capacities were related to the hurricane 
wind speed and turbulence characteristics required to generate these forces.  The overall outcome 
of the testing is a vulnerability rating for homes of varying age and construction as a function of 
wind speed and surrounding terrain.  This project is a continuation of research initiated in 2005 
with Residential Construction Mitigation Program funding.  
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1. INTRODUCTION 

The public is becoming more aware of the available hurricane damage mitigation 

measures, and consequently are more motivated to purchase and employ these measures in the 

wake of the 2004 and 2005 Hurricane seasons.  Concurrent with rising public awareness and 

interest in mitigation, information is needed regarding the practicality and cost-effectiveness of 

various mitigation retrofits in relation to building parameters such as type of construction and 

location. Which such information, the homeowner is better prepared to make mitigation choices 

based on a firm knowledge of relative risks, benefits, and costs. 

Existing single-family residential homes represent a major source of the damage and 

economic losses occurring during hurricanes.  Indeed, the major improvements that have been 

made to building codes to improve the structural performance of buildings are generally applied 

only to new homes.  Approximately 90% of the existing homes today were constructed before the 

improved building code provisions were implemented after Hurricane Andrew (US Census 

Bureau 2003). Therefore the majority of existing homes likely includes inadequate connections 

and details, placing these homes at an elevated risk of hurricane damage.  The purpose of this 

project is to determine the performance of existing homes and to evaluate the benefits of retrofit 

methods in improving the performance of residential structures during hurricanes. 

To achieve these objectives, six subject homes located in Port Orange, FL and two homes 

in Clemson, SC were selected for field testing.   Additional laboratory tests were conducted at the 

University of Florida’s Hurricane Research Laboratory, Gainesville, FL. Several structural tests 

were performed, including the following: 

 

• Roof Sheathing Nail Withdrawal Tests  

• Uniform Wind Uplift Pressure Tests on Roof Sheathing Panels 

• Wind Uplift capacity of Roof Truss to Wall Plate Connection Tests 


