
Presenter Notes
Presentation Notes
IBHS has been researching damage to roofs and its causes for over twenty years. For the past ten, we have had the capability of our $40 million dollar research facility. The research facility has 105 6’ fans that can create winds of up to 130 mph.  IBHS focuses on four types of damage: wind, hail, wind-driven rain and wildfire



Since 2015 there 
have been 112
separate weather-
related disasters 
with billion-
dollar 
losses
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Presentation Notes
Meaning 50 with losses measured in billions of dollars.



THE PROBLEM

90
Roof-related damage is 
responsible for 70–90 
percent of total losses.

% of Losses

Roofs routinely 
experience mild to severe 
damage during high wind 
and hail events
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[4 images animate through]

The problem: Roofs are damaged (mild to severe) during high wind and hail events.
Since 2015, there have been more than 50 separate billion-dollar weather and climate disaster events impacting the United States. (https://www.ncdc.noaa.gov/billions/)

Between 2000 and 2019- hail losses averaged between 8 and 14 billion. (iii.org)  Facts and Stats: Hail  Claim severity is rising sharply as well.

“In most years, roof-related damage is responsible for an estimated 70–90 percent of total insured residential catastrophic losses, depending on specific weather events.” 




 Roof cover, soffits, facia

 Wall cover

 Roof sheathing

 Roof structure

 Total collapse

Expected 
Sequence of 
Damage…
from  the Lab

Wind speed

Roof cover, soffits, faciaWall cover
Roof sheathing, 
Roof structureTotal collapse
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Animates every 2 seconds.
Note: roof sheathing and roof structure damage are a progression, but we don’t have an example of roof sheathing loss in the lab so Murray combined them into one for the examples.





Low-Rise

Mid-Rise

High-Rise

2
5
0
 

f
t
*

Apartments
Townhomes
Condominiums
Fractional
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Height restriction - not over 250 ft.
Low-rise buildings are defined as buildings with 4 floors or under.
Mid-rise buildings are defined as buildings that have between 5 to 12 floors.
High-rise buildings are defined as buildings that have 13 floors or above.
Skyscrapers are buildings with over 40 floors and are considered part of the high-rise category. 



Nail it Down
Keep the Roof On

Seal it Up
Keep the Water 

Lock it In
Keep the Wind Out

1 2 3
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NOTE: Low slope & steep slope have very different requirements. Steep slope emulates the FORTIFIED Home standard. Low slope gets complicated - lots of variations.

Through post-CAT research in the field, and extensive testing at its research center in South Carolina, IBHS has been able to really understand the importance of the entire roof system.  So its FORTIFIED Roof standards focus on three of the most vulnerable areas of a typical roof to create layers of defense that prevent escalating damage.

For steep slope applications (>10° slope so basically 2:12 or greater pitch but depends on the roof cover i.e. shingles vs metal or tile)
Nail it down – by using stronger ring-shank nails and installing them in an enhanced pattern, we double the amount of pressure the roof deck can withstand
Lock the edges – by installing thicker drip edge and an adhered starter strip, we protect the portion of the roof most susceptible to wind damage
Seal the Deck – by covering the gaps in the roof deck with waterproof material, we prevent water from pouring in the through the seams - even when the roof covering is lost

Lab and real-world testing show that by reinforcing these three areas, FORTIFIED Roof can minimize damage from winds as high as 130 mph. Shingles must be Class F, G or H (depending on design wind speed) 

Stainless steel fasteners required within 1,000 ft of saltwater.

Eligible roof cover systems include class A fire-rated covers that are part of new construction or replacement roof covers when an existing roof cover system is completely removed and stripped down to the roof deck (re-roofing). Re-covering applications are not permitted. Roof systems must meet the wind uplift load requirements (ASCE 7). 

OSB sheathing not recommended.

Gables should not be vented. IF vented it must be TAS 100(A) approved.

Roof-mounted equipment must meet wind design and load requirements




Exterior Walls & 
Finishes

Gable End Bracing
(where applicable)

Windows & Doors
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Silver
All FORTIFIED Roof requirements +
Windows, curtain walls, and sliding doors must be pressure rated for pressures associated with the ASCE 7 design wind speed and exposure category “C” or “D” to match the walls below.
All openings located within 30 ft of grade must be impact rated or protected with an impact-rated protection system that, at a minimum, meets ASTM E1886 cyclic pressure and E1996 large missile impact requirements. Glazing 30 ft or higher above grade must be rated for the design pressure and small missile impact.
Commercial doors including roll-up, overhead, and sectionals must be capable of resisting the loads and load combinations specified in ASCE 7 and either ANSI/DASMA 115 or Florida Building Code TAS 201 (Impact Test Procedures), 202 (Criteria for Testing Impact & Nonimpact Resistant Building Envelope Components Using Uniform Static Air Pressure), and 203 (Criteria for Testing Products Subject to Cyclic Wind Pressure Loading).
All glazed openings, including windows, sliding glass doors, and exterior personnel doors with or without windows located within 30 ft of grade, must be impact rated or protected with an impact-rated protection system that, at a minimum, meets ASTM E1886 cyclic pressure and E1996 large missile impact requirements. Glazing 30 ft or higher above grade must be rated for the design pressure and small missile impact
Wall impact resistance shall be adequate to meet the requirements of ASTM E1886 and ASTM E1996 for the impact of a 9-lb nominal 2-in. x 4-in. lumber missile impacting end-on at 34 mph (50 ft/s)
[Hurricane] Exterior insulating finishing systems (EIFS) installed on a metal or wood frame are not permitted unless they are a Miami-Dade County Approved system
Gable-end rake soffits must be unvented
Electrical and mechanical equipment and connections necessary to operate critical systems must be elevated at minimum above the 500-year flood level, if known, or 3 ft above the base flood elevation (BFE) for the property. If the equipment cannot be elevated as described above, permanent dry flood protection such as flood gates, walls, doors, or similar devices must be used to prevent water intrusion to the flood levels described above. 





Continuous Load Path 
and 

Attached Structures
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Gold
All FORTIFIED Roof and FORTIFIED Silver requirements +
A continuous and adequate load path from the roof to the foundation of the building to transmit wind uplift and lateral loads safely to the ground. This includes a continuous load path through the wall to the foundation on inter-story connections in multi-story structures.
Attached/accessory structures must be anchored and connected with a CLP.




SYSTEMS EVALUATED BY THE 
FORTIFIED PROGRAMS

R
o
of
 

Roof (keep the water out and the roof deck on)

Roof mounted Equipment 

Si
lv
er
 Building Envelope 

• W alls 
• Windows 
• Doors (personnel and large comm ercial) 

Electrical connections for backup power 

G
ol
d
 Key structural load paths 

• Roof to wall connections 
• Floor to floor load transfer 

On sit back up power for critical utilities 



FORTIFIED COMMERCIAL: ROOF
Get the Roof Right- Keep the Water Out and Roof Mounted 
Equipment On

• Eligible Tested and Approved Low Sloped Continuous Roof 
Covers (New and Re-roofing)
• Florida Product Approval (FPA) approved 

• FM Approved

• ICC-Evaluation Services (ICC-ES) approved

• Miami-Dade Approved

• Texas Department of Insurance (TDI) approved

• UL Rated 

• Roof cover edge flashing –
• ANSI/ SPRI/ FM 4435 ES-1

• Wood nailers –
• FM 1-49
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FORTIFIED COMMERCIAL: ROOF
Get the Roof Right- Keep the Water Out and Roof Mounted 
Equipment On

• Steep slope roof coverings-
• must meet the site-specific design wind speed and appropriate exposure 

category (C or D). 

• Sealed roof deck for steep sloped roofs – prevent water infiltration
• Roof deck attachment – increased safety factor
• Gutters –

• GT-1/GD-1 (increased safety factor)
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FORTIFIED COMMERCIAL: ROOF
Get the Roof Right- Keep the Water Out and Roof Mounted 
Equipment On
• Roof-mounted equipment

• Connections to structural framing including an increased factor of safety 

• Photovoltaics – designed in accordance with one of the following 
and an increased safety factor
• ASCE 7-16 
• SEAOC PV2 
• Model-scale wind tunnel study that meets ASCE 49-12

• Skylights – curb connections/impact rated (hurricane areas)
• Lightning Protection Systems

• FEMA Rooftop Attached Lightning Protection Systems in High-Wind 
Regions
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FORTIFIED COMMERCIAL: SILVER

• Windows, doors, and walls must be large missile impact rated 
in all hurricane prone areas

• Parapets and false fronts- structurally braced/ anchored 

• Electrical and mechanical equipment must be elevated above 
the 500 year flood level.

• Electrical connections for back-up power

Protect the Envelope & Reduce Business Operations 
Downtime



FORTIFIED COMMERCIAL: GOLD

• Continuous load path from roof to 
ground (uplift and lateral loads)

• Anchored and supported canopies

• Back-up power - critical functions

Keeping the Building Tied Together & 
Maintain Business Operations



• Roof cover- Low sloped/ shingles/ 
tiles/ metal panels  

• Photovoltaic systems 

• Mechanical units (hail guards)

• Skylights guards)

HAIL SUPPLEMENT 

IBHS.org/hail/shingle-performance-ratings/



CRITICAL SUCCESS FACTORS FOR 
COMMERCIAL AND MULTIFAMILY 
1. Engage IBHS third party evaluator early

1. All members of design team need to understand standards and process.

2. Include FC in all bidding documents.  

3. Educate bidding contractors, especially roofing contractors.

4. Photovoltaic (PV) units attached to roof in hurricane prone regions are 
acceptable, not recommended. 
1. PV systems are complex and challenging to verify load path adequacy

2. Suggest alternative placement on the ground 

5. After compliance letter is issued, any changes or additions to building may void 
its compliance with FC standards. (i.e. satellite dishes)

Presenter Notes
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they must also understand the standards to properly bid on the project.



Verification of 
Compliance in
3 Simple Steps
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The certificate verifies compliance, may allow access to incentives, and shows prospective buyers or renters that the units are built to FORTIFIED standards.





Average Annual 
Loss (AAL) -38%

Potential Loss Severity
-41%

Modeling of FORTIFIED Roof 
Multifamily Inventory

*Based on FORTIFIED Roof and 1 in 250-year Hurricane Event

Presenter Notes
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Aggregate of USAA and Auto Owners stats (only ones with non fortified exposure data provided)



22% less damage 
on average

$3,000 smaller claim
on average

35% less likely 
to have a claim

North Carolina Results
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Presentation Notes
Across the 4 storms, research from the NC State Institute for Advanced Analytics shows how FORTIFIED paid dividends. FORTIFIED Homes saw 22 percent less damage; if a FORTIFIED Home did have to file a claim it was $3,000 smaller; and FORTIFIED Homes were 35 percent less likely to have a claim. 22 percent less damage, a $3,000 smaller claim, 35 percent less likely to have a claim – think about how that impact is magnified for homeowners and insurers alike when 4 storms batter the region in 5 years….And these compelling results are allowing NCIUA to expand the SYR program inland through an ambitious matching grant program.

Meanwhile in 2020 <CLICK>




7% reduction 
in claims rate 13% reduction in 

claims amount

Hurricane Sally Results
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Presentation Notes
An IBHS analysis of member claims data demonstrated once again – FORTIFIED works, reducing both the frequency and severity of hurricane damage.  Again, Sally was a lower end storm so we would expect to see these reduction increase as storm intensity moves closer to the FORTIFIED design limit.

And the story is about more than just residential. Communities need resilience for home AND businesses to thrive in the face of severe weather. <CLICK>
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Smart Home America has nothing to do with the internet of things or with automation. Our definition of a smart home really begins with a structure that is resilient. That can take the weather events that every day across our nation. It is built to withstand the winds from hurricanes and low-level tornadoes. It is built to withstand wind-driven rain. It is built to avoid the flood or survive flooding. It is adequately insured that when an event happens, the business or homeowner can truly recover and shorten the time between disaster and wholeness. Utility bills are affordable, and it's sustainable so that the structure is affordable long-term. Only then do we encourage all of the smart technology. Like the list-making refrigerator, Ring doorbell cameras, and Alexa greeting you at the door.

Our success is built on opening the doors of the silos, connect the dots of what we already know and have known for a while about how to build better, and fill in those gaps for you so that you understand how to build sustainable and resilient communities.
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So what Smart Home America does, is take that science that happens every day in that lab in South Carolina, and particularly the FORTIFIED Home™, Commercial and Multifamily standards, and we get them to the ground and get them integrated in the local community.
�
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Effective July 1st, 2022
▪ Building or retrofitting to the FORTIFIED Home™ or FORTIFIED 

Commercial™ standards will qualify for a reduced rate or discount 
on hazard insurance.

▪ Homeowners receiving mitigation credits/insurance discounts may 
continue receiving discounts as long as they meet requirements. 

▪ Insurance discounts are also available for meeting the Louisiana 
State Uniform Building Code.

Louisiana HB451 2021 (Act 30)

Presenter Notes
Presentation Notes
Residential properties will require a FORTIFIED Designation certificate. Commercial properties will need a Letter of Compliance from the Insurance Institute for Business and Home Safety (IBHS). 

HB 451/Act 30 Legislative Text Enrolled - https://www.legis.la.gov/legis/ViewDocument.aspx?d=1230392
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FORTIFIED – a National Standard
The great news is that the federal government recognizes FORTIFIED. They may not call it FORTIFIED; they may call it P-804 which is in the FEMA construction coastal standards. And the federal government has been aware of, watching, and participating in how FORTIFIED is doing on the ground. SBA, in at least the last 2 years, has been giving homeowners and business owners a 20% increase in their finance packages if they choose to go to the FORTIFIED Standard. So, slowly but surely, we are making a differences in communities as we rebuild, retrofit and reroof to this stronger standard. And this can be done anywhere in the United States. There are FORTIFIED standards for hurricane zones along the coast and inland there is a high-wind standard. 




II.A.2.a. Alignment with mitigation plans. Grantees must ensure that the mitigation measures identified in their action 

plan will align with existing hazard mitigation plans submitted to the Federal Emergency Management Agency 

(FEMA) 
under section 322 of the Robert T. Stafford Disaster Relief and Emergency Assistance Act (42 U.S.C. 5165) or other state, 
local, or tribal hazard mitigation plans.

II.A.2.b. Mitigation measures. Grantees must incorporate mitigation measures when carrying out activities to construct, reconstruct, or rehabilitate residential or non-residential structures 
with CDBG-DR funds as part of activities eligible under 42 U.S.C. 5305(a) (including activities authorized by waiver and alternative requirement). To meet this alternative requirement, 

grantees must demonstrate that they have incorporated mitigation 
measures into CDBG-DR activities as a construction standard to create communities that are more resilient to the impacts of recurring natural disasters and the impacts 

of climate change. When determining which mitigation measures to incorporate, grantees should design and construct structures to withstand existing and future climate impacts expected 
to occur over the service life of the project.

II.A.2.c. Resilience performance metrics. Before carrying out CDBG-DR funded activities to construct, reconstruct, or rehabilitate residential or non-

residential structures, the grantee must establish resilience performance metrics for the activity, including: (1) an estimate of the projected risk to the completed activity from natural 

hazards, including those hazards that are influenced by climate change (e.g., high winds destroying newly built homes), (2) identification of the 
mitigation measures that will address the projected risks (e.g., using building materials that are 

able to withstand high winds), and (3) an assessment of the benefit of the grantee’s measures through verifiable data (e.g., 10 newly built homes will withstand high winds up to 100 mph).



Problems
• #1 - “Hard” Insurance Market

• A hard insurance market typically is triggered when carriers suffer high losses either in their 
investment portfolios or due to CAT losses on the underwriting side.  Hard markets are 
characterized by a four legged stool:

• Leg 1 - Rising premiums
• Leg 2 - Rising deductibles
• Leg 3 - Increase in coverage carve-backs (reductions)
• Leg 4 - Decrease in capacity (fewer carriers to quote, and with less capacity to write)

• “Commercial property pricing in US increased 22% in 2020 2nd qtr and 19% year over year” –
Marsh Global Ins Market Index

• #2 - Inability to translate investment in superior engineering INTO 
decrease in premiums

• I am building better, why do my premiums not reflect this?  How do I get my UW to understand 
this ain’t your G’ma’s apartment complex?!  How do I get my deductibles down? Why can’t I 
get more quotes?!

• #3 – Substandard construction
• In a sustained hard market suffering from carrier capacity constriction ONLY the highest 

quality constructed structures attract underwriters!  ISO 4 masonry buildings near the coast, 
concrete block buildings with wood roof purlins, joists and decking are NOT attractive.  These 
assets will have higher premiums, higher deductibles and see fewer carriers offer quotes.

Presenter Notes
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#1 – A hard insurance market makes it especially critical to follow the tide of underwriter’s flight to safety by building structures better.
#2 – YOU must understand the impact of investment in engineering on all facets of your business, including insurance!




Cost v. Benefit – IBHS “FORTIFIED” Engineering
• OWNER Benefits

• Reduced insurance premiums
• Increase in UW attraction in marketplace
• Reduced retained losses (deductible exposure)
• Reduced Loss of Rents exposure 
• Increased brand value with tenants 
• Broad scale adoption leads to FEMA/Government incentivize or subsidize owners to build beyond code

• TENANT Benefits
• Decreases loss-costs to personal property
• Decreases renter’s insurance premiums
• Decrease in uninsured losses
• Decrease in uncertainty surrounding disaster losses
• Survey Results – 1,050 responses (1,013 were complete)

• 64% of respondents purchase renter’s insurance (cost savings)
• 74% of respondents were willing to pay more to live in a FORTIFIED MFH

• Multiplying monthly rent by increased % respondents are willing to pay MORE than zero, the average 
acceptable increase is 2.14% or $23.09

• COSTS – (Exemplar building – 2 story, 30,000sf structure with 30 units)
• Cost of building to FORTIFIED standard above meeting local building codes

• Marginal cost shown to be between .2% and 1.3% of total cost to build
• Estimated rate of return on FORTIFIED mitigation investment

• Expected internal rate of return varies between 8% and 118%, depending on the level of FORTIFIED (Roof 
or Gold) and the location of the building.

• New versus Retrofit
• Bronze (Roof) – assumed retrofitting existing building
• Gold – assumed achieved with new construction

• Payback Ratio – total cost divided by the annual benefit (period of time required to recoup an investment in 
FORTIFIED MFH building)

Presenter Notes
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July 2012- Commercial Building Demonstration – based on real world loss investigations. 

IBHS worked with multiple trade organizations to ensure accuracies. The yellow building has commonly found flaws in the construction that go unseen until there is a failure.

For the test, IBHS placed the two one-story masonry specimens in the Research Center’s large test chamber, then subjected them both to Houston  wind conditions that scientifically recreated actual hurricane conditions. 

Shown in this video are commercial door failure, edge flashing, roof cover, roof mounted equipment, opening protection, load path.  These often are domino effect failures. Once one starts to fail, other components fail, until possibly reaching a total loss as you see here.

FC addresses these vulnerable building components.

A 2x4 piece of wood intended to simulate a tree branch was launched as a projectile to shatter the window of both buildings. Allowing the wind to pressurize the inside of the building.

70 mph flashing fails
105 mph common wall fails
110 mph roll up door fails
127 mph stronger roof fails (above the rating for the roof cover assembly)
 
Property loss estimates assembled by an experienced catastrophe claims adjuster immediately after the test found almost 10 times more physical damage to the common building than the stronger.: 
$44,769 vs. $4,660




Hurricane Results – FORTIFIED Impact Analysis

32

AAL - IMPACT ANALYSIS
Certification 

Level AAL % Change (from 
Current)

Current $49,021

Bronze (Roof) $30,781 -37%

Gold $17,195 -65%

PML - IMPACT ANALYSIS

Certification 
Level

250yr - Occ
PML

% Change (from 
Current)

Current $3,773,978

Bronze (Roof) $2,477,032 -34%

Gold $1,335,644 -65%

Hurricane 
Roof 
> 140

Hurricane 
Gold 
> 140

Hurricane 
Roof 
≤ 140

Hurricane 
Gold 
≤ 140

Payback Period 
(years) 2.47 0.85 2.31 8.61

Internal Rate of 
Return (IRR)* 40% 118% 43% 10%

*IRR based on 20-yr useful life of mitigation features



ICF and IBHS Construction Impact
Impact of ICF construction + IBHS wind engineering for Hurricane Wind and Severe Storm

Peril Bldg # Loc Name Target Description AAL(EV) 250yr

Hurricane Wind

1 Long Beach SD

Coastal School - Actual $18,988 $820,357
Coastal School - ICF -17.9% -18.5%

Coastal School - IBHS-Hurricane -13.2% -12.7%
Coastal School - ICF + IBHS $13,086 $564,755

ICF/IBHS Impact -31.08% -31.16%

2 Jax City SD

Inland School - Actual $4,005 $168,249
Inland School - ICF -52.9% -55.1%

Inland School - IBHS-Hurricane -12.7% -11.4%
Inland School - ICF + IBHS $1,377 $56,308

ICF/IBHS Impact -65.6% -66.5%

Severe Storm 
Aggregate

• Tornado
• Hail
• Straight line 

wind
• Winter 

Storm

1 Long Beach SD

Coastal School - Actual $1,538 $33,245
Coastal School - ICF -9.7% 0.0%

Coastal School - IBHS-Severe Storm -10.5% -24.0%
Coastal School - ICF + IBHS $1,222 $25,266

ICF/IBHS Impact -20.5% -24.0%

2 Jax City SD

Inland School - Actual $6,748 $187,130
Inland School - ICF -47% -44%

Inland School - IBHS-Severe Storm -7.2% -11.0%
Inland School - ICF + IBHS $3,079 $83,524

ICF/IBHS Impact -54.4% -55.4%

Presenter Notes
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Top section – Hurricane standard results; Bottom section – Wind/Hail standard results
Each section shows impact to a coastal school (Long Beach) and an inland school (City of Jackson)

The first row for each section shows the CURRENT insurance values:
“AAL” is Average Annual Loss which speaks to cost to insure. If we can positively impact this number, your cost to insure goes DOWN.
250yr is expressed as a “1 in 250yr severity storm” which speaks to potential loss severity! If we can reduce the forecast loss severity for a Katrina-type hurricane, or the 2013 Hattiesburg tornado then we can have safer buildings, get back into our home, get back into our business, etc.!

The Green/Yellow cells show the individual impact to AAL and 250yr severity for ICF and IBHS Roof.
The black cells show the cumulative impact of adopting these two engineering processes.



ICF/IBHS Impact Summary
Hurricane Wind - Summary

Location AAL Impact Estimated Premium Savings PML Change PML Savings
Coastal -31.1% -$23,570 -31.2% -$255,806
Inland -65.6% -$10,515 -66.5% -$111,979

Premium Savings Sum -$34,085

Severe Windstorm  - Summary

Location AAL Impact Estimated Premium Savings PML Change PML Savings
Coastal -20.5% -$15,580 -24.0% -$197,048
Inland -54.4% -$8,715 -55.4% -$93,184

Premium Savings Sum -$24,295

Presenter Notes
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Summarizing the results from the previous slide, you can see the estimated premium savings for this ONE building, year over year!  

Add to these savings:

Reduced down time for business/manufacturing
Workforce availability for those living in more resilient housing
Schools back open quicker with fewer closure days
Ability to attract workers with lower cost-of-ownership housing
Quicker vertical construction, shorter (less costly) builders risk insurance cost





Hurricane Ida

Grant Ethridge Construction, http://www.gchp.netBrian Emfinger @brianemfinger
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FORTIFIED Mulitfamily. These two housing units were ½ mile from each other. The one on the right was built to the FORTIFIED standard and was not quite complete when Ida rolled ashore. Ida did push the opening of these new units back, but only by about 3 weeks. It took only a little extra time to get everything in place. And some of the families that were displaced from the housing on the left, were able to move into the FORTIFIED property and even the property manager moved to the FORTIFIED complex.

http://www.gchp.net/about


New Paradigm: 
Intentional Resilience

o Proactive 

o Goal-oriented

o Sustainable

o Affordable

o Community-wide
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