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PREFACE 

 
This document was prepared and published by the Roofing Industry Committee on Weather 

Issues, Inc. (RICOWI). The following organizations are Sponsor Members of RICOWI: 
 

 

 

 
 

 

 

 
 

RICOWI and its officers, membership, member organizations, agents, representatives and employees, 
maintain that the field data collections, reporting of field data collection findings in any format, field 
investigation reports, including, but not limited to, wind investigation and hail reports, and any other 
RICOWI-affiliated research or investigations (collectively referred to as 'RICOWI Work Product') presented 
hereafter, have been undertaken with reasonable care. In no event, however, do the above-mentioned 
parties represent that the RICOWI Work Product is 'perfect', or is otherwise to be held out, to be 
interpreted, or to be relied upon, to present an express or implied warranty for any individual, business, 
governmental agency, or other third party using or otherwise impacted by the RICOWI Work Product. 
Moreover, RICOWI and the above-mentioned parties expressly disclaim any responsibility for damages 
ŎŀǳǎŜŘ ōȅΣ ƻǊ ŀƴȅ ǘƘƛǊŘ ǇŀǊǘȅΩǎ ǊŜƭƛŀƴŎŜ ǳǇƻƴΣ ǘƘŜ wL/h²L ²ƻǊƪ tǊƻŘǳŎǘΦ CƛƴŀƭƭȅΣ wL/h²L ²ƻǊƪ tǊƻŘǳŎǘ ǎƘŀƭƭ 
not be reproduced in whole or in part without written permission being first obtained from RICOWI. 
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ABSTRACT 

 

 

 
The Roofing Industry Committee on Weather Issues, Inc. (RICOWI, Inc.) investigates and reports on the 

field performance of low-slope and steep-slope roofing systems after major hurricanes ( sustained winds 

of 95 mph or greater) make landfall in populated areas of the continental United States. 

RICOWI, Inc. deployed teams to investigate conditions of roofs in the areas impacted by Hurricane 

Michael in the Gulf Coast landfall regions of Florida and surrounding areas. This report covers the 

investigations of October 25-26, 2018. 

Information on the damage encountered, including photos and specific information, is included in 

this unbiased report. 
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INTRODUCTION 

 
 
 

INVESTIGATION PROTOCOL 

In previous years, RICOWI, Inc. sent teams to investigate the condition of roofs in the areas impacted by 

Hurricanes Charley, Ivan, Katrina, Ike and Irma.  Reports on these extreme weather events have been 

published and are available at www.ricowi.com. The valuable information gained from prior 

investigations helped guide the investigation of roof damage from Hurricane Michael. 

RICOWI deploys teams to hurricane damaged areas if they meet the following criteria: sustained 

wind speeds of 95 mph or greater at landfall in the continental United States as well as demonstrate 

significant damage to populated areas. 

Generally, team members are wind engineers, roofing material specialists, insurance analysts, structural 

engineers, and/or roofing consultants. Some teams included roofing contractors or other interested 

parties who aided in arranging inspections or in providing access and equipment. 

A refresher wind investigation training workshop was held on October 25, 2018. Investigators were 

provided information on damage modes, gathering and recording information, and safety training. 

Members were assigned to the teams based on their expertise. Each team had four positions: (1) report 

writer, (2) photographer, (3) data recorder, and (4) sample collector.  In some instances, positions were 

combined.  All team members acted as observers, combining their expertise and observations to 

maximize the data obtained. In addition to manufacturing members, each team was balanced by 

including members of the insurance industry, consulting firms, or other non-manufacturer associations. 

Clearance letters were requested from the investigation site cities. Local law enforcement officials were 

also notified. 

RICOWI team briefings were held each day, with collected information reviewed each evening.

http://www.ricowi.com/
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EXECUTIVE SUMMARY 
 
 

Hurricane Michael: 

Michael made landfall on October 10, 2018 as a Category 5 event. This storm was the worst 
case scenario for Mexico Beach, Florida, and its surroundings near Panama City. It was the 
third-strongest hurricane on record, in terms of pressure, to make landfall in the United States, 
and had the strongest winds since Hurricane Andrew made landfall in 1992. Economists predict 
Michael will cost $25 billion. 

Limited Investigation 

Due to the extensive damage, winds that were at or above wind design code requirements in 
the Panama City area, accommodations were limited.  RICOWI decided that a mini-WIP (smaller 
scale) investigation would be more prudent. Four teams of four professionals in each team 
were deployed on October 25 and 26, 2018.  Although heavy rain restricted investigations on 
Oct. 25, the teams believed they had adequately covered the territory and types of roofs that 
were typical for the Panama City, FL Area.  Prior to the deployment NOAA aerial photos were 
used to select the areas to be investigated.   

A key goal was to inspect roofs of varying ages to ascertain if the code enhancements since 
2000 were effective in reducing roof damage.  The inspections clearly supported the conclusion 
that newer roofs performed much better in hurricane winds. Nearly all of the inspections and 
street surveys were in areas that the ARA wind maps define as having winds between 120 and 
140 mph, 3 second gust wind speeds. These wind speeds would have destroyed most roofs 
installed before 2000 and many installed before 2009.  Although teams inspected many 
damaged and leaking roofs, catastrophic damage was less than expected and many roofs were 
quickly repaired to limit further water intrusion. 

Low-Slope Roofs 
Although the current code provisions appear to be adequate for low-slope roofs, edge system 
failure continues to be the key initiation point for damages on low-slope roofs.  Appendix B of 
ANSI/SPRI/FM 4435/ES-1 2017 provides the design pressures for edge systems. Although the 
basic requirements of ES-1 have been in the IBC since 2003, many systems are still installed that 
do not comply. Almost all low-slope roof failures begin at the windward edge and a system 
design that has been available for membrane roofs since before 2004 could reduce or prevent 
ƳǳŎƘ ŘŀƳŀƎŜΦ  ¢Ƙƛǎ ŜƴƘŀƴŎŜƳŜƴǘ ƛǎ ƪƴƻǿƴ ŀǎ ŀ άǇŜŜƭ ǎǘƻǇέΦ  ! ǇŜŜƭ ǎǘƻǇ ƛƴǎǘŀƭƭŜŘ ŀǘ ǘƘŜ 
bottom of a parapet or at a gravel stop edge on any type low-slope roof can limit the 
progression of damage from the edge of the roof. When the peel stop is absent, edge failure 
will frequently spread across the roof, lifting and peeling adhered membranes or pulling 
fasteners on mechanically attached systems.  
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Although metal roofs are not required to meet ES-1 in IBC, metal systems were also damaged 
due to lack of adequate edge securement. Peel stops are not used with metal roofs. 
 
Damage and/or dislodgement to the exterior parapet/roof edge façade was encountered on 
several low-slope roofs.  This involved several types of systems, indicating that the securement 
did not meet the wind loads that were applied in Hurricane Michael.  When the façade was 
dislodged or damaged, the underside of the roof or roof membrane was pressurized, resulting 
in lifting and in some cases tearing. 
 
One of the most significant windstorm related problems with low-slope roofs of all types is 
punctures and tears. Punctures and tears are most often caused by rooftop equipment and/or 
appurtenances becoming dislodged and then tumbling across the roof. Similarly, wind-blown 
projectiles from the ground, the air, trees, or nearby roofs can cut, puncture, and displace roof 
components. Although the rooftop units were typically fastened with as many fastening points 
as designed, fasteners either pulled out or tore the metal housing. Engineers designing these 
units need to consider them as solid objects with the full designed wind loads being applied, 
and should consider the lever effect on the fasteners and the structure to which they are 
fastened. 

Steep-Slope Roofs 

Newer steep roofs of all types performed better than older roofs. Resilience was noted in all 
types of roofs, but if a building became pressurized due to a wall, door or window failure, the 
roof and other portions of the building could be damaged. There were many examples of roofs 
with only superficial damage. Metal roofs had installation issues with fasteners not being 
attached to anything solid and wall failures that resulted in roof pressurization and 
dislodgement. Many newer asphalt shingled roofs had only limited damage.  There were older 
asphalt shingled roofs that were installed using the racking method.  These roofs lost shingles 
and were often severely damaged. On newer roofs where the starter course was not enhanced 
with sealant, it was the only course missing, or this lapse led to progressive damage. Ridges on 
all types of steep roofs were most vulnerable, indicating that attention to ridge and eave 
installation detailing is most important for windstorm resistance. 
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Are the updated codes effective?  

A scale from 1 to 6 was utilized to rate the performance of a roofing system, where a 6 is the 
most damage and 1 is very little damage (See Figures 1 and 2).  A rating of 3 or greater indicates 
a roof that is leaking and in need of significant repairs. In Figure 1, 16% of the inspected roofs 
over 10 years old were rated zero to two, indicating they did not have significant damage. 

 

Damage Rating % 

6 42 

5 21 

4 5 

3 16 

2-0 16 

Figure 1: Roofs over 10 years old 
 
84% of the inspected roofs over 10 years old were or were likely to be leaking. 
 
 

Damage Rating % 

6 5 

5 14 

4 14 

3 14 

0-2 55 

Figure 2: Roofs Less than 10 years old 
 
This is contrasted by 45% of the inspected roofs less than 10 years old that had significant 
damage and were or were likely to be leaking. 
 
 
Overall 63% of roofs inspected were, or were likely to be leaking. 
 
Eleven asphalt shingle roofs were inspected.  63% were likely to be leaking.  45% of the asphalt 
roofs inspected were over ten years old. 
 
Only five modified bitumen and built up roofs were inspected, all of which were over 16 years 
old, and all but one of which were likely to be leaking. 
 
Eleven steep-slope metal roofs were inspected, 62% that were or were likely to be leaking.  54% 
of the steep metal roofs were over ten years old. 
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There were six adhered single ply roofs inspected, with 50% that were or were likely to be 
leaking. One adhered single ply leaking roof was over 16 years old. The other two leaking 
adhered single-ply roofs were seven and eight years old. 
 
Ten mechanically attached single ply roofs were inspected, with 70% that were or were likely to 
be leaking. Four of the mechanically attached single ply roofs inspected were over ten years 
old. 
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INVESTIGATION SITES 
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Inspection # 3.1.1 

Team # 3 

Date 10/25/18 

Primary Building Use Residence 

Building Latitude  30º12ΩофΦулέ N 

Building Longitude  85º57Ω48έ ² 

Front of Building Faces East 

Zip Code  NA 

Exposure Category B 

Primary upwind terrain Open grassland 

Highest wind direction in storm North East 

Wind Speed ARA  135 

Wind Primarily hit building on: Long Side 

Building Age 22 

Roof Age 16+ 

Source Google 

Building Width 52.5 

Building Length 42.5 

Building Height 20 

Eave Height ft. 8.5 

Slope Low-slope > 3 1/2 to 5/12 

Shingle Type Standard 3 tab. 

Fasteners Nails 

Fasteners per shingle 4 

Valleys Closed Cut (lapped} 

Underlayment Exposed after storm Yes 

Underlayment Type #15 felt 

Deck Plywood 

Ventilation Soffits, Ridge 

Hip/Ridge Shingles Standard 

Solar Equipment on Roof No 

Damage Assessment 3 

Location of Roof Damage 
Field, Near Soil Pipes, Ridge Vents, Off Ridge vents, Soffit vent, 
Ridge 

Type of Damage Shingles Dislodged 

Damage initiation generally, shingles racking, too few & poorly spaced fasteners 

Describe Damage 
Metal eave and rake flashing OK, but underlying fascia covering 
missing in places, ridge vents OK, but attached shingles missing 

Damaged Area More than 25% but less than 50% 

Deck attachment Unknown, but clips present 

Number of perimeter fasteners per 
linear foot of deck section   
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3.1.1 Overview of front showing racked shingles Typical Nailing, nails in sealant strip and missing 

from one end of shingle 
 

  
3.1.1 Shingles missing from all sides Back side roof 
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Inspection # 3.1.2 

Team # 3 

Date 10/25/18  

Primary Building Use Residential 

Building Latitude  30º12Ω40Φрлέ N 

Building Longitude  85º57Ω47.88έ W 

Front of Building Faces East 

Zip Code  NA 

Exposure Category B 

Primary upwind terrain Open grassland 

Highest wind direction in storm North East 

Wind Speed ARA  135 

Wind Primarily hit building on: Long Side 

Building Age 22 

Roof Age 1-3 

Source Owner 

Building Width 42 

Building Length 55 

Building Height 18 

Eave Height ft. 8.5 

Slope Low-slope > 3 1/2 to 5/12 

Shingle Type 2-ply laminated 

Fasteners Nails 

Fasteners per shingle 6 

Valleys Closed Cut (lapped} 

Underlayment Exposed after storm Yes 

Underlayment Type Synthetic (plastic- PE-PP etc.) 

Deck OSB 

Ventilation Soffits, Ridge 

Hip/Ridge Shingles Standard 

Solar Equipment on Roof No 

Damage Assessment 1 

Location of Roof Damage Corner, Ridge Vents 

Type of Damage 

Shingles Dislodged, very minimal, a few shingles near 
one portion of rolled up vented ridge and a few 
windward corners 

Damage initiation 

See aboveτcanΩt tell, either a small portion of ridge, or 
shingles around, a few windward corners, but very 
limited 

Describe Damage   

Damaged Area   
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Deck attachment CanΩt tell 

Number of perimeter fasteners per 
linear foot of deck section   

 

 

 

  
3.1.2 Overview indicating very limited damage 
 

Missing ridge shingles 

  
3.1.2 Corner shingles torn Rear of residence 
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Inspection # 3.1.3 

Team # 3 

Date 10/25/18  

Primary Building Use Residential 

Building Latitude " 30º12Ω18.54έ N 

Building Longitude " 85º57Ω35.64έ W 

Front of Building Faces West 

Zip Code NA 

Exposure Category B 

Primary upwind terrain Buildings - Similar Height 

Highest wind direction in storm North East 

Wind Speed ARA  135 

Wind Primarily hit building on: Short Side 

Building Age 24 

Roof Age 12-16 

Source Data - From Source 

Building Width 44 

Building Length 56 

Building Height 18 

Eave Height ft. 8 

Slope Moderate .5/12 to 9/12 

Shingle Type Standard 3 tab. 

Fasteners Nails 

Fasteners per shingle 6 

Valleys Closed Cut (lapped} 

Underlayment Exposed after storm Yes 

Underlayment Type Synthetic (plastic- PE-PP etc.) 

Deck OSB 

Ventilation Soffits, Ridge 

Hip/Ridge Shingles Standard 

Solar Equipment on Roof No 

Damage Assessment 5 

Location of Roof Damage 
 
 

Entire Roof, Corner, Eave, Rake Edge, Ridge 
Vents, Off Ridge vents, Soffit vent, Ridge, think 
garage door implosion contributed 

Type of Damage Shingles Dislodged, Structural Deck Failure 

Damage initiation 
Deck, garage door implosion or explosion, 
perhaps even end wall 

Describe Damage 
 

Whole deck failure over garage 
 

Damaged Area More than 50% 
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Deck attachment 
 

Odd combination of staples and some nails, 
into 24" spaced rafters 

Number of perimeter fasteners per linear 
foot of deck section   

 

  
3.1.3 Overview: Shingles with 7 nails 

 

  
3.1.3 Synthetic Felt claiming to be compliant with ASTM 
226 

Strange non-code compliant nailing of sheathing 
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Inspection # 3.1.4 

Team # 3 

Date 10/25/18 

Primary Building Use Residence 

Building Latitude " 30º12Ω18.95έ N 

Building Longitude " 85º57Ω33.73έ W 

Altitude (At Ground) 7 

Front of Building Faces West 

Zip Code NA  

Exposure Category B 

Primary upwind terrain Buildings - Similar Height 

Highest wind direction in storm North East 

Wind Speed ARA  135 

Wind Primarily hit building on: Long Side 

Building Age 24 

Roof Age 12-16 

Source Data - From Source 

Building Width 41 

Building Length 50 

Building Height 20 

Eave Height ft. 8.5 

Slope Moderate 5/12 to 9/12 

Shingle Type 2-ply laminated 

Fasteners Nails 

Fasteners per shingle 6 

Valleys Closed Cut (lapped} 

Underlayment Exposed after storm Yes 

Underlayment Type Synthetic (plastic- PE-PP etc.) 

Deck OSB 

Ventilation Soffits, Ridge 

Hip/Ridge Shingles Standard 

Solar Equipment on Roof No 

Damage Assessment 2 

Location of Roof Damage 
Corner, Ridge Vents, Ridge, some damage due to 
"Florida room" patio flipping onto and over roof 

Type of Damage 
 

Shingles Dislodged 
 

Damage initiation 
Hard to tell, except for physical due to patio 
impact 

Describe Damage   

Damaged Area More than 25% but less than 50% 
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Deck attachment Odd combo of nails and staples 

Number of perimeter fasteners per linear 
foot of deck section   

 

 

  
3.1.4 Overview Typical 

 

  
3.1.4 Nailing Missing ridge 
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Inspection # 3.2.1 

Team # 3 

Date 
10/26/18 
 

Primary Building Use Residence 

Building Latitude " 30º22Ω37.05έ N 

Building Longitude " 85º58Ω22.14έ W 

Altitude (At Ground) 41 

Front of Building Faces North 

Zip Code  NA 

Exposure Category B 

Primary upwind terrain Buildings - Similar Height 

Highest wind direction in storm North East 

Wind Speed ARA 135 

Wind Primarily hit building on: Corner 

Building Age 2018 

Roof Age 1 

Source Data - From Source 

Building Width 45 

Building Length 62 

Building Height 30 

Eave Height ft. 9 

Slope Moderate .5/12 to 9/12 

Shingle Type 2-ply laminated 

Fasteners Nails 

Fasteners per shingle 6 

Valleys Woven 

Underlayment Exposed after storm Yes 

Underlayment Type Synthetic (plastic- PE-PP etc.) 

Deck OSB 

Ventilation Soffits, Ridge 

Hip/Ridge Shingles Standard 

Solar Equipment on Roof No 

Damage Assessment 4 

Location of Roof Damage Corner, Eave, Field, Ridge Vents 

Type of Damage Shingles Dislodged, fascia vinyl 

Damage initiation 
 

Hard to tell, corner, hip/ridge eave, some 
misc. field 

Describe Damage Most windward 

Damaged Area More than 25% but less than 50% 
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Deck attachment   

Number of perimeter fasteners per linear foot of 
deck section   

 

 

  
3.2.1 Front, Unusual area where shingles are 
dislodged 

Back side limited damage 
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Inspection # 3.2.2 

Team # 3 

Date 10/29/18 

Primary Building Use Residence 

Building Latitude " 30º22Ω34.47έ N 

Building Longitude " 85º58Ω16.56έ W 

Front of Building Faces North 

Zip Code NA 

Exposure Category B 

Primary upwind terrain Buildings - Similar Height 

Highest wind direction in storm North East 

Wind Speed ARA  135 

Wind Primarily hit building on: Corner 

Building Age 1 

Roof Age 43103 

Source Data - From Source 

Eave Height ft. 9 

Slope Moderate .5/12 to 9/12 

Shingle Type 2-ply laminated 

Fasteners Nails 

Fasteners per shingle 6 

Valleys Woven 

Underlayment Exposed after storm Yes 

Underlayment Type Synthetic (plastic- PE-PP etc.) 

Deck OSB 

Ventilation Soffits 

Hip/Ridge Shingles Standard 

Solar Equipment on Roof No 

Damage Assessment 4 

Location of Roof Damage 
 

Corner, Eave, Field, Ridge, garage door 2 bays, several 
windows cracked, ac and platform tipped, 

Type of Damage Shingles Dislodged 

Damage initiation Corner also ridge field eave, but can't tell which first, 

Describe Damage  Shingles dislodged 

Damaged Area More than 25% but less than 50% 

Deck attachment   

Number of perimeter fasteners per 
linear foot of deck section   
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3.2.2 Overview 
 

Starter row of shingles dislodged 

  
9.2.2 Dislodged shingles Starter Row missing  
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Inspection # 3.2.3 

Team # 3 

Date 10/26/18 

Primary Building Use Residence 

Building Latitude " олȏннΩпо.моέ N 

Building Longitude " урȏруΩрн.оуέ W 

Altitude (At Ground) 46 

Front of Building Faces North 

Zip Code  NA 

Exposure Category B 

Primary upwind terrain Buildings - Similar Height 

Highest wind direction in storm North East 

Wind Speed ARA 135 

Wind Primarily hit building on: Corner 

Building Age 8 

Roof Age 8-12 

Source Data - From Source 

Building Width 48 

Building Length 54 

Building Height 25 

Eave Height ft. 8.5 

Slope Moderate .5/12 to 9/12 

Shingle Type 2-ply laminated 

Fasteners Nails 

Fasteners per shingle 6 

Valleys Woven 

Underlayment Exposed after storm No 

Underlayment Type Synthetic (plastic- PE-PP etc.) 

Deck Other 

Ventilation Soffits, Ridge 

Hip/Ridge Shingles Standard 

Solar Equipment on Roof No 

Damage Assessment 1 

Location of Roof Damage Off Ridge vents 

Type of Damage Shingles Dislodged 

Damage initiation 
 
 

Off ridge vent, but very minor, some 
impact but, minor 
 

Describe Damage Vinyl fascia  

Damaged Area Less than 10% 
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Deck attachment Limited Fasteners 

Number of perimeter fasteners per linear foot of 
deck section   

 
 

  

3.2.3 Overview Overview: One broken shingle 
 

 

 

3.2.3 Broken Shingle - nailing Broken ridge cap shingle 
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Inspection# 3.2.7 

Eave Height ft. 10 

Slope Moderate 5/12 to 9/12 

Shingle Type 2-ply laminated 

Peak Height 30 

Fasteners Nails 

Fasteners per shingle 6 

Valleys Open (metal) 

Underlayment Exposed after storm No 

Underlayment Type Self-adhered 

Deck Plywood 

Ventilation   

Hip/Ridge Shingles Standard 

Solar Equipment on Roof No 

Damage Assessment 0 

Location of Roof Damage AC unit securely attached to solid concrete, 

Type of Damage 
 

Note, there is also flat panel through fastened 
steel with no damage 

Damage initiation None 

Describe Damage 
 

None, construction methods in this development 
seemed very high end for mid-range priced 
current homes 

Damaged Area   

Deck attachment   

Number of perimeter fasteners per linear 
foot of deck section   

 

 

 

3.2.7 Front View Back View 
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Inspection # 4.1.3 

Team # 4 

Date 10/25/18 

Primary Building Use single family residential 

Building Latitude " олȏлуΩлфέ N 

Building Longitude " 72º80Ω84έ W 

Front of Building Faces West 

Zip 32408 

Exposure Category C 

Primary upwind terrain Buildings - Similar Height 

Highest wind direction in storm North West 

Wind Speed ARA  135 

Wind Primarily hit building on: Short Side 

Building Age 20 years built in 1998 

Roof Age 16+ 

Source Best Guess 

Building Width 30 

Building Length 40 

Building Height 20 
 

  
4.1.3 Structural Damage It appears the fastening of the sheathing to the 

rafters was inadequate.  The uplift forces on the 
roofing underlayment may have pulled the sheathing 
off the rafters. 
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4.1.3 Nails pulled out of sheathing Nails pulled out. 

 

  



24 | P a g e 

 RICOWI Wind Investigation 
 Hurricane Michael, Florida 
  

 

Note:  Two roof types were installed on this building. Both are included in this report.  

Inspection # 4.1.5 

Team # 4 

Date 10/25/18  

Primary Building Use Multi-family residential 

Building Latitude " 30º14Ω6έ 

Building Longitude " 85º75Ω8έ 

Front of Building Faces South Southwest  

Zip 32408 

State FL 

Exposure Category 
 

D  C from the North? C from the South 
West  

Primary upwind terrain Buildings Taller 

Highest wind direction in storm North West 

Wind Speed ARA  140 

Wind Primarily hit building on: Long Side 

Building Age 35+ Built 1982 

Roof Age 8-12 

Source Best Guess 

Building Width 90' 

Building Length 30' 

Building Height 24' 

Eave Height ft. 8 

Slope Moderate .5/12 to 9/12 

Shingle Type 2-ply laminated 

Fasteners Nails 

Fasteners per shingle 4 

Valleys   

Underlayment Exposed after storm No 

Underlayment Type Other 

Deck Other 

Ventilation Soffits 

Hip/Ridge Shingles Standard 

Solar Equipment on Roof No 

Damage Assessment 1 

Location of Roof Damage Field 

Type of Damage Shingles Dislodged 

Damage initiation Field 

Describe Damage Wind uplift at field 

Damaged Area Less than 10% 

Deck attachment Unknown 
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Number of perimeter fasteners per linear foot 
of deck section 

0 
 

Inspection # 4.1.5 

Eave Height ft. 8 

Slope Moderate >51/2 to 9/12 

System Type Architectural Through Fastened 

Unfinished Metal Aluminum 

Painted Aluminum 

Installation Screws 

Fastener Spacing 3 

Corner or perimeter enhancement None 

Valleys None 

Underlayment Exposed No 

Underlayment Type Other 

Deck Unknown 

Ventilation Soffits 

Damage Assessment State Rank 1.Dents Punctures 

Location of Roof Damage Eave, Rake Edge, Field 

Type of damage Metal Edge, impact 

Damage Initiation Metal edge and field 

Describe Damage 
 

Uplift tore off metal edging and debris 
damaged field 

Nails or fasteners per linear foot of sheathing 
perimeter Unknown 

Deck attachment Unknown 
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4.1.5 Interesting set of several roof types Only obvious damage is to soffit section on through 

fastened roof 
 

  
Overview Overview 
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BUILT UP ROOF (BUR) 

INVESTIGATION SITES
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Inspection # 1.1.2 

Team # 1 

Date October 25 2018 

Primary Building Use Department Store 

Building latitude " олȏмуΩсл.луέ N 

Building Longitude " урȏспΩту.оуέ W 

Front of Building Faces North 

Zip 32405 

Exposure Category C 

Primary upwind terrain Smooth (parking lot etc.), Buildings -Smaller, Buildings 
- Similar Height, Buildings Taller 

Highest wind direction in storm North West 

Wind Speed ARA  135 

Wind Primarily hit building on: Long Side 

Building Age  16+ 

Roof Age 16+ 

Roof Age Data - From Source 

Building Width 300 ft. 

Building Length 516 ft. 

Building Height   

System Built up roof (BUR) 

Surface Granular Surfaced 

Number of Plies   

Membrane Attachment Coal Tar 

Membrane Attached to: Lightweight Insulating Concrete 

Insulation Type No insulation 

Insulation Thickness Not applicable 

Insulation Attachment Not determined 

Deck Type Metal 

Metal Edge Thickness 24 ga. 

Type of Metal Edge Steel 

Metal Edge Fasteners distance between 
centers (typical) 

24" 

Solar Equipment None 

Damage Assessment State Rank 2 

Location of Damage Metal Edge, Field 

Type of Damage Corner or edge peel, Metal edge, Aggregate Scour 

Extent of Damage Detail Ranking 3 

Damage Initiation Edge, only damage 
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Describe damage in detail. discuss all 
references to "other" 

Edge metal on front side of building (windward side) 
had mixed attachment of nails and screws. Nails were 
6" on center over plywood. Screws were 24" on center 
over wood nailer (2x4). Expansion joint failure. On the 
backside (leeward side) of building, nails were 36" on 
center and failed. Edge metal failed. Aggregate blown 
6' from edge. 

Parapet height 36" 

Roof Width 300 ft. 

Roof Length 516 ft. 

Total Roof Area, Square feet 155,000 ft. 

Area damaged More than 25 % but less than 50% 

 
 

 

  
1.1.2 Overview Coping dislodged 

 

  
Coping fastening Pea Gravel at divider 
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1.1.2 Depth of pea gravel at divider 
 

Missing wall covering 

  

Parapet wall covering missing Coping 
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Inspection # 1.1.3 

Team # 1 

Date October 25 2018 

Primary Building Use Auto Shop 

Building Latitude " 30º18;51..34έ N 

Building Longitude " 85º65Ω0553έ W 

Front of Building Faces East 

Zip 32405 

Exposure Category B 

Primary upwind terrain 
Smooth (parking lot etc.), Buildings -Smaller, 
Buildings - Similar Height, Buildings Taller 

Highest wind direction in storm North East 

Wind Speed ARA  135 

Wind Primarily hit building on: Corner 

Building Age   

Roof Age  16+ 

Source  GIS 

System Modified Bitumen 

Surface Smooth Surfaced 

Number of Plies One ply 

Membrane Attachment Fully Adhered using asphalt 

Membrane Attached to: Polyisocyanurate Foam 

Insulation Type Polyisocyanurate Foam 

Insulation Thickness 1" 

Insulation Attachment Screws & Plates 

Deck Type Metal 

Metal Edge Thickness Not determined 

Type of Metal Edge Steel 

Metal Edge Fasteners distance between 
centers (typical) Not Determined 

Solar Equipment None 

Damage Assessment State Rank 6 

Location of Damage Entire Roof, Corner, Metal Edge, Field 

Type of Damage Corner or edge peel, Metal edge 

Extent of Damage Detail Ranking 5 

Damage Initiation 
Corner metal failure, edge metal and wood 
removed. 

Describe damage in detail. discuss all 
references to "other" 

Modified bitumen was not fully adhered. New roof 
was installed on top of old gravel roof. Two layers 
of perlite were compressed. Corrosion of steel 
deck and deck peeled at edge. 

Parapet height None 

Roof Width 48' 

Roof Length 120' 
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Total Roof Area, Square feet 5760 sq ft 

Area damaged More than 50% 
 

 

  
1.1.3 Roof profile with modified bitumen mopped 
ǘƻмέ Lǎƻ ǘƘŀǘ ǿŀǎ ƳŜŎƘŀƴƛŎŀƭƭȅ ŦŀǎǘŜƴŜŘ ǘƻ ǇŜǊƭƛǘŜ 
that was strip mopped to the metal roof deck 
 

мέ Lǎƻ, showing fasteners at corners 

  
Fastener used to attach Iso to perlite through 
original gravel surfaced built up roof (BUR) 

Overview of deteriorated system 
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1.1.3 Original perlite was strip mopped to the deck 
with irregular pattern 

Deck was rusted through indicating earlier leaks 
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Inspection # 1.1.6 

Team # 1 

Date October 25 2018 

Primary Building Use Bank Offices 

Building Latitude " 30º18Ω96.8έ N 

Building Longitude " 85º65Ω82.27έ W 

Front of Building Faces South 

Zip 32405 

Exposure Category C 

Primary upwind terrain 
Open grassland, Smooth (parking lot etc.), 
Buildings -Smaller 

Highest wind direction in storm North 

Wind Speed ARA  135 

Wind Primarily hit building on:   

Building Age  16+ 

Roof Age 16+  

Roof Age  GIS 

System Modified Bitumen 

Surface Granular Surfaced 

Number of Plies One 

Membrane Attachment Fully Adhered using asphalt 

Membrane Attached to: Directly to 3-ply BUR roof 

Insulation Type Polyisocyanurate Foam 

Insulation Thickness 3" 

Insulation Attachment Screws & Plates 

Deck Type Metal 

Metal Edge Thickness 18 gauge 

Type of Metal Edge Steel 

Metal Edge Fasteners distance between 
centers (typical) 

8" 
 

Solar Equipment None 

Damage Assessment State Rank 5 

Location of Damage Entire Roof 

Type of Damage 
 

Corner or edge peel, Metal edge, Complete 
displacement of Perlite cover board. 

Extent of Damage Detail Ranking 6 

Damage Initiation 
 

Insufficient attachment of the perlite cover 
board to the metal deck. 

Describe damage in detail. discuss all 
references to "other" 

Modified bitumen, BUR, and perlite 
completely displaced around fasteners across 
entire roof. 

Parapet height 7' 

Roof Width 184 

Roof Length 130 
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Total Roof Area, Square feet 24500 

Area damaged More than 50% 
 

 

  
1.1.6 Intact Roof поέ IƛƎƘ ǇŀǊŀǇŜǘ 

 

  
1.1.6 Puncture damage to parapet Debris damaged parapet 
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Inspection # 1.2.6 

Team # 1 

Date October 26 2018 

Primary Building Use Store 

Building Latitude " олȏмфΩлр.нмέ N 

Building Longitude " урȏспΩсо.91έ W 

Front of Building Faces South 

Zip 32405 

Exposure Category B 

Primary upwind terrain Smooth (parking lot etc.), Buildings -Smaller, 
Buildings - Similar Height 

Highest wind direction in storm North West 

Wind Speed ARA  135 

Wind Primarily hit building on: Long Side 

Building Age 20 years old 

Roof Age 16+ 

Source Data - From Source 

System Modified Bitumen 

Surface Granular Surfaced 

Number of Plies 3 

Membrane Attachment Mechanically attached and adhered 

Membrane Attached to: Perlite cover board 

Insulation Type Polyisocyanurate Foam 

Insulation Thickness 3" 

Insulation Attachment Screws & Plates 

Deck Type Metal 

Metal Edge Thickness 18 gauge 

Type of Metal Edge Steel 

Metal Edge Fasteners distance between centers 
(typical) 

18" 

Solar Equipment None 

Damage Assessment State Rank 5 

Location of Damage Entire Roof 

Type of Damage Metal edge, Cover Board Pull Through 

Extent of Damage Detail Ranking 6 

Damage Initiation Cover board pull through the fastener plates 
and edge metal. 
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Describe damage in detail. discuss all 
references to "other" 

Failure initiated with the perlite cover board 
pull through the fastener plates. The plates and 
fasteners remained anchored to the deck. No 
elongation of the deck at the punctures from 
fasteners was observed.  
 
The outer edge metal cleat was missing at the 
entire roof area perimeter. A limited number of 
interior cleat lengths were missing. No failure 
of the nailer was observed. 

Parapet height 7' 

Roof Width 130' 

Roof Length 184' 

Total Roof Area, Square feet 24,000 ft2 

Area damaged More than 50% 

 

  
1.2.6 Overview 
 

Perlite tore around fasteners 

  
Membrane tore from wall Insulation blown from deck 


