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Preface 
 
Home owners, insurance industry groups, and the federal, state, and local 
governments are all evaluating methods to increase a home’s ability to withstand 
hurricane forces winds and reduce property damage/loss. Older homes built to 
less stringent building codes are especially vulnerable to high wind events. 
Applying construction adhesives to the underside of a roof system, inside a 
home’s attic, is a practical and effective measure to increase a home’s roof 
strength.  
 
This research project was supported by the Adhesive and Sealant Council and 
the U.S. Department of Housing and Urban Development’s Partnership for 
Advancing Technology in Housing (PATH) program. The Adhesive and Sealant 
Council is a trade association representing manufacturers and suppliers in the 
adhesive and sealant industry. The PATH program is a public-private partnership 
of leading-edge home builders, manufacturers, researchers, professional groups, 
and Federal agencies concerned with housing. By working together, PATH 
partners improve the quality and affordability of today’s new and existing homes, 
and help to create the next generation of housing for America’s families.  
 
Newport Partners conducted the data gathering and analysis associated with this 
research report. Newport Partners is a consulting firm specializing in market, 
policy, and code research for the residential and commercial construction 
industry.  
 
Contact Information: 
 
U.S. HUD 
Policy Development & Research 
P.O. Box 23268 
Washington, DC 20026 
 
The Adhesive and Sealant Council 
www.ascouncil.org 
7979 Old Georgetown Road  
Suite 500 
Bethesda, MD.  20814 
301-986-9700 
 
Newport Partners 
www.newportpartnersllc.com 
3760 Tanglewood Lane 
Davidsonville, MD 21035 
301-889-0017 



 

 
 

Weakened Roof Assemblies:  
An Analysis of Safe Home Grant Applications 

 
Introduction 
 
Federal, state, and local agencies, along with the home construction industry, have been 
placing increased attention on improving the roof strength of existing homes. One such 
state program is South Carolina’s Safe Home Grant Program. Besides offering home 
owners an opportunity to have a grant cover a portion of their home strengthening 
improvements, the program receives and stores home inspection reports as part of the 
grant application. The grant application documents must include a professional (certified 
wind inspector) evaluation of the roof assembly for every submitted home: and, therefore, 
these forms can be used to assess the status of roof assembly systems on existing homes 
in the state of South Carolina. 
 
This analysis on roof assemblies uses data obtained from 78 grant applications to the SC 
Safe Home Grant program. Specific attention was given to analyzing the current state of 
roof assemblies and attachment characteristics.  
 
These application forms provide information on the quality of roof connections in 
existing homes that would otherwise be extremely expensive and difficult to obtain. The 
majority of the reviewed homes were sheathed with OSB or plywood and secured with 6d 
or 8d nails. However, many of the homes had missed nails, with 25% of the reporting 
homes averaging either two or three missed nails per 4’ section of sheathing-truss 
connection. Depending on nail spacing, these homes could have anywhere from 6% to 
37% of their nails providing no withdrawal or lateral strength to the roof assembly.  
 
These certified home inspections included in the grant applications demonstrate that this 
type of grant program is necessary and potential damage to homes and personal property 
could be extensive if South Carolina suffers an extreme high wind event, such as a 
hurricane or tornado. Existing homes in South Carolina, and the southeast, could benefit 
from roof strengthening strategies that don’t require complete re-roofing. One cost 
effective strategy is to apply construction adhesives to roof truss-sheathing connections 
from inside a home’s attic to increase roof assembly strength without replacing shingles 
or roof tiles. 
 
SC Safe Home Grant Program 
 
The South Carolina Department of Insurance administers the South Carolina Hurricane 
Damage Mitigation Program, commonly known as the SC Safe Home program. The 
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program was authorized by the Omnibus Coastal Property Insurance Reform Act of 2007 
and has distributed nearly $2 million to 397 grantees.  
 
South Carolina created the grant program to assist home owners in improving their 
homes’ resistance to hurricanes, tornadoes, and other high wind events. The program has 
two main goals: reduce the damage that occurs during extreme weather events and, 
correspondingly, reduce insurance premiums paid by home owners. Additionally, the 
state believes that stronger homes will not only save lives but will also minimize post-
event recovery efforts and the associated costs borne by state and local governments. 
 
The grant program reimburses home owners who “make their property more resistant to 
hurricane and wind damage” (www.scsafehome.gov). The following is a list of home 
strengthening improvements that qualify for reimbursement. 
 

• Roof-deck attachment 
• Secondary water barrier 
• Roof covering 
• Bracing gable ends 
• Reinforce roof to wall connections 
• Opening protection 
• Exterior door protection, including garage doors 
• Tie-downs 
• Addressing problems associated with weakened trusses, studs, and other structural 

components 
• Repair or replacement of a manufactured home’s piers, anchors, and tie-down 

straps 
 
Projects funded through the SC Safe Home grant program require a dollar-for-dollar 
match. The state limits reimbursements to no more than $5,000 per project. Therefore, if 
a project’s total cost is $7,500 the state will fund $3,750 to the project; and for projects 
over $10,000 the state will fund only $5,000. However, for low-income home owners the 
program still pays a maximum of $5,000 but the matching requirement is eliminated. A 
low-income home owner would only have to pay $1,000 out-of-pocket for a $6,000 home 
improvement, if approved.  
 
In order to be classified as a low-income home owner, they need to have either a total 
annual adjusted gross household income of less than 80 percent of their county’s median 
annual adjusted gross household income or their home must have an assessed value of 
$150,000 or less. Additionally, the entire grant program is restricted to homes that have 
either an insured value or assessed tax value of $300,000 or less.  
 
Data Collected 
 
All Uniform Inspection Reports (UIR) and Home Survey Checklists (HSC) received from 
August 1st, 2007 to January 31st, 2008 by the SC Safe Home grant program were 
requested for this research project through the SC’s Freedom of Information Act. In total, 
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78 grant application packets were obtained by Newport Partners from the South Carolina 
Department of Insurance; however a portion of the application packets received didn’t 
contain both a UIR and HSC. 
 
The Uniform Inspection Reports are to be completed by a state certified wind 
mitigation inspector. The report is a check box style report and provides a basic overview 
of the characteristics of the inspected home. Below is a partial list of the details included 
on the UIR, a sample report is included in the Appendix. 
 

• Wall construction type 
• Roof covering 
• Roof geometry 
• Roof deck attachment 
• Gable end bracing 
• Roof to wall attachment 
• Secondary water resistance  
• Opening protection 
• Anchoring and assessment of manufactured homes 

 
A total of 55 Uniform Inspection Reports were obtained and reviewed. Note: not all of 
the checklists filled out every data field on the UIR. 
 
The Home Survey Checklist is a more detailed inspection form completed by the 
certified wind inspector. The checklist provides information on the home’s elevations, as 
well as details on wall cladding, windows, reinforcements, and wall construction 
materials and lengths. The HSC includes details on the roof assembly, including the 
sheathing material and thickness, attachment mechanism, spacing and material of framing 
members, and roof to wall connection information.  
 
A total of 45 Home Survey Checklists were obtained and review. Note: not all of the 
checklists filled out every data field on the HSC. 
 
Findings 
 
Of the 78 applications reviewed, 75 homes were constructed with wood framing. Of the 
other three homes, one was constructed with un-reinforced masonry, one was constructed 
with reinforced masonry, and one was a manufactured home.  
 
The majority of the homes submitting applications for the SC Safe Home grant program 
were built between 1980 and 2000. The following is a table listing the years the 
submitting homes were constructed. 
 

Year Home Was 
Built 1939 1946 1955 

1960-
65 

1966-
70 

1971-
75 

1976-
79 

1980-
85 

1986-
90 

1991-
95 

1995-
00 2001+ N/A 

Number of Homes 1 1 1 4 4 6 3 19 19 11 11 2 1 
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The Uniform Inspection Reports has a checklist on roof deck attachment details that 
shows most roof sheathing is either plywood/OSB fastened with either staples, 6d or 8d 
nails.  
 
Characteristics Quantity 
Plywood/OSB roof sheathing attached to the roof truss/rafter (spaced a 
maximum of 24” O.C) by 6d nails or staples, regardless of fastener 
spacing. –OR- Batten decking supporting wood shakes or wood shingles. 

31

Plywood/OSB roof sheathing with a minimum thickness of 7/16” attached 
to the roof truss/rafter (spaced a maximum of 24” O.C.) by 8d nails spaced 
at 6” along the edge and 12” in the field when the design wind speed for 
your site is greater than or equal to 100 mph. 

20

Plywood/OSB roof sheathing with a minimum thickness of 15/32” attached 
to the roof truss/rafter (spaced a maximum of 14” O.C.) by 8d nails spaced 
6” along the edge and 6” in the field when the design wind speed for your 
site is greater than or equal to 120 mph. 

15

Dimensional lumber/Tongue & Groove decking with a minimum of 2 nails 
per board or Reinforced Concrete Roof Deck 5

Unknown 5
Other 1
 
Notable observations include the five homes with dimensional lumber roof sheathing 
were all built in 1966 or earlier and the five ‘Unknown’ homes indicated that the attic 
was inaccessible.  
 
The Home Survey Checklist provides a deeper look into the fastening mechanisms used 
in these homes. No home reported having staples or 10d nails as a fastening mechanism.  
 
Fastener Quantity 
6d nails 15 
8d nails 24 
8d or 10d screws 1 
Spray adhesive or construction adhesive  1 
 
Although a smaller sample of Home Survey Checklists was obtained, the findings are 
consistent with those reported on the UIR. The one home indicating the use of ‘spray 
adhesive or construction adhesive’ was built in 1975; although, the HSC has separate 
boxes for spray adhesives and construction adhesive, this application checked both boxes. 
Again, five of the homes were unable to submit data on fastener type because the wind 
inspector didn’t have access to the attic. 
 
The Home Survey Checklist also asked for the average number of missed nails in a 4’ 
section of the roof assembly. Forty applications were reviewed that completed this 
section of the HSC.  

Average number of missed 
nails per 4’ section of truss 

0 1 2 3 4+ 
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 Number reporting 18 12 6 4 0 
 
 

 
 
 
If the nails were attached with a spacing of one nail every 6”, a 
4’ section will have a total of 8 nails, while a nail spacing of one 
every 3” will have a total of 16 nails per 4’ section of sheathing-
truss connection. For the ten homes averaging 2 or 3 missed nails 
per 4’ section, anywhere from 12.5% to 37% of the total nails in 
the roof assembly will not be attached to a framing member, 
depending on nail spacing. While homes averaging 1 nail miss 
per 4’ section will have between 6% and 12.5% of the nails not 
providing any wind uplift resistance to the roof assembly.  
 
One of the wind inspectors recommended reattaching the roof 
deck because it “has the most number of missed nails I have ever 
seen” (Record #50). On this particular Home Survey Checklist 
the wind inspector noted the number of missed nails per 4’ 
section was 3. This leads one to believe that other homes with 3, 
and even 2, missed nails per 4’ section is a substantial number 
and these homes are very likely unprepared for the next high 
wind event. 
 
 Conclusion  
 
A thorough review of the applications to the SC Safe Home 
Grant program reveals that existing homes in the region are 
unprepared for future high wind events. Many of these homes are not only built to older 
code standards, but also reported a high percentage of roof sheathing nails inadequately 
attached to the roof truss. The data indicates over 50% of the homes have 6% or more of 
their metal fasteners providing no benefit to the roof assembly, and further, 25% of the 
homes have somewhere between 12.5% to 37% of their metal fasteners providing no 
additional strength to the roof assembly. The data reviewed suggests that a significant 
number of homes and home owners in South Carolina, and potentially the southeast, are 
at risk of experiencing major home damage in an upcoming storm. 

Picture of nails missing the truss 

 
Home owners and state agencies should continue to find ways to improve existing 
homes’ roof assembly strength. However, for many home owners replacing the roof 
covering to add more nails to the roof deck can be costly and inappropriate when the roof 
covering is in good shape or uneasy to replace, such as tile. Home owners should 
investigate applying construction adhesives to the truss-sheathing connection from inside 
the attic. This option can increase roof assembly wind strength without the unnecessary 
costs of re-roofing the entire home.  




























