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RICOWI Wind Investigation
Hurricane Irma, Florida

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:

Copper Development
ASPHALT ROOFING' cu Assom;tmn Inc.
MANUFACTURERS ASSOCIATION Copper Alliance

Gedar Shake & ou
Shingle Bureau .‘
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METAL BUILDING MANUFACTURERS ASSOCIATION @| '
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THANE
MEMBER OF WETE A

NRDCA
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RICOWI and its member organizations, their agents, representatives and employees

maintain that the inspections, the reporting and the Wind Investigation Program (WIP)

Final Report presented hereafter have been undertaken with reasonable care. In no event,

however, do the aforementioned parties represent that the referenced inspections,

reporting, and RICOWI WIP Final Reportare fiper fect, 0 or are otheryv
be interpreted, or 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 WIP Final Report. Moreover, RICOWI and the aforementioned parties
expressly disclaim any responsibility for dam
upon, said inspections, reporting, or the WIP Final Report. This document shall not be

reproduced in whole or in part without written permission from RICOWI.
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RICOWI Wind Investigation
Hurricane Irma, Florida

ABSTRACT

The Roofing Industry Committee on Weather Issues, Inc. (RICOWI, Inc.) investigates and reports the field
performance on low slope and steep slope roofing systems after major hurricanes (that have sustained
winds of 95 mph or greater) make landfall in a populated area of the continental United States.

RICOWI, Inaeployed teamdo investigate conditions of roofs in the areas impacted by Hurricane Irma
in the Gulf Coast landfall regions of Florida and surraugndreas. This report covers investigatio
conducted between October 31, 2017 aNdvember 1, 2017.

Information on the damage encountered, including photos and specific information is included in this
unbiased report.
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INTRODUCTION

INVESTIGATION PROTOCOL

RICOWI, Insent teams to investigate the condition of roofs in the areas impacted by Hurricanes
Charley, Ivan, Katrina and Ike. Reports on tlesdeeme weather events have been published and are
available atvww.ricowi.com The valuable experience gained from prior investigations was applied to
the investigation of roof condition damage from Hurricane Irma.

RICOWI deploys to hurricane damaged areas if they meet thevfoliacriteria: To investigatend
report the field performance of low slope and steep slope roofing systefter major hurricanes i.e.,
those with sustained wind speeds of 95 mph or greatdandfall in the continental United States.

Generally, team members are wind engineers, roofing material specialists, insurance analysts, structural
engineers, and/or roofing consultants. Some teams included roofing contractors or other interest
partieswho aided in arranging inspections or in providing access and equipment.

A refresher wind investaion training workshop was helosh October 30, 2017. Investigators were
provided information on damage modes, gathering and recording information, anty $edeing.
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 acdbdervers,

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 nonrmanufacturer associations.

Clarance letters were requested from the investigation site cities. Local law enforcement officials were
also notified.

Briefings were held each day, with collectetbimation reviewed each evening
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RICOWI Wind Investigation
Hurricane Irma, Florida

EXECUTIVE SUMMARY

Hurricane IRMA traveled over theCaribbeanas a @tegory5 Sorm (Sustained winds
greater than 155 mph) and continuedat that level until it hit Cuba, where it weakened to
a Category 3 form (Winds 111-130 mph) it regained strengthto a Category 4 Sorm
(Winds 131 to 155 mph), and then weakened again to a Category 3 Storm when it arrivec
the Florida Keys. It made landfall near Marco Island as &€ategory 23orm (Sustained
winds 96-110 mph).

As the wind speeds in IRMA did not medghe RICOWI Deployment Criteria, it was the
decision of the Wind InvestigationSteeringGroup not to deploy. Many on the ground in
Naples and Key West Florida stated there was limited roof damage. This reinforced the
decision not to deploy.

There washowever much scattered damage and significant misinformation about the win
speeds and the damage caused. There was a report of 142 mph winds near Naples. Th
likely, as with all land falling hurricanes there are wind streaks and imbeddetbrnados as
discussed below.

Because there were many damaged roofs in Florida and significant misinformation, RICC
decided that a limited review of the storm damage was appropriate. Three volunteer tean
of 4 professionals each conducted the investigations. Areaere selectedfor investigation
based on reportsfrom local professionals, NOAA flight overview photos, and team drone
observations.

The teams spent a day in the Naples area and a day in the Florida K@y teamsinspected
33 roofs and observedyy street survey or drone oveflight, an additional 50 roofs that fit
the general pattern of the inspected roofsWhile it was observed that there were typical
damage patterns 6r many types of roofs, there wasiot enough data to make statistical
conclusions The information gathered will be helpful to determine the weakest link in the
systems observed.

Wind streaks or small tornados can cause significamlamage in local areas, but the data
from inspections of damage fromocalized winds have imited value. Becausdhe lack of
verified wind speeds means lack of verifieduplift forces that causedhe damage. For
example the uplift force on aroof in a wind streak of140 mph is about double theuplift
force on the sameaoof at awind of 100 mph As a esult, when inspecting roofs in an area
damaged by a wind streak, a conclusion is often drawn that tlamage is due t@roblems
with product, workmanship or design, whereas the roofs were actually damaged by the
unusually high winds of the streak or tornado.

There were wind streaks that were well defined in the Naples area, and the information tt

the teams gathered from this pointed to the vulnerable issues on the roof or weakest links
in the system.The data should not be used to give any relative classification of systems.
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RICOWI Wind Investigation
Hurricane Irma, Florida

ASPHALT SHINGDNYESTIGATION
SITES
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RICOWI Wind Investigation
Hurricane Irma, Florida

Team 1 AsphalShinglelnvestigationSite

InspectionNumber 114

Zip 34145
Building Type Home
BuildingLatitude 25°54'57" N
BuildingLongitude 81 42'45"W
Altitude at Ground 6

Front of the Building East
ExposureCategory B

Primary Upwind Terrain Trees
Highest WindDirection in the Storm Northeast
Estimated GuswWind Speed

Wind Speed ARA 110

Wind Primarily HitBuilding On: Long
Building Age 27

Building Code

Roof Age 8-12

Roof AgeSource Best Guess
Slope Low Slope >3 1/2 to 5/12
Shingle Type Standard 3 tab.
Peak Height 18
Fasteners Nails
Fasteners Per Shingle 6

Nailing Pattern Racked

Valleys Closed Cut (lapped}
Underlayment Exposedfter Storm Yes

Underlayment Type #30 Felt

Deck Other

Ventilation Soffits, Ridge
Hip/Ridge Shingles Standard

Solar Equipment on the Roof No

Damage Assessment 2

Location of Roof Damage Entire Roof

Type of Damage

Racked shingis with tabs lost aend joints,light
weight shingles. FiberglassB Failure in adhesive only
Cemented in at eaves. Plastic gutters remain attache

Damage Initiation

Describe Damage

Racked shingds with tabs lost at end jointslight
weight shingles. FiberglassB Falure in adhesive only.
Cemented in at eaves. Plastic gutters remain attache

Roof Length

Roof Area
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RICOWI Wind Investigation
Hurricane Irma, Florida

Inspection 1.1. 4 Team 1 Asphalt Shingle Investigation Site

Asphalt Shingle Rack Installation Parti missing shingles

Rack Installation | Shinls Showing Nailing
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RICOWI Wind Investigation
Hurricane Irma, Florida

Teaml AsphaltShinglelnvestigationSite

inspectionNumber 1.2.3

Zip 33050
Building Type Residence
BuildingLatitude 24°43'59"N
BuildingLongitude 81°1' 23"W
Altitude at Ground 15

Front of theBuilding East
ExposureCategory D

Primary Upwind Terrain Open Water
Highest WindDirection in the Storm Northeast
Estimated GusWind Speed

Wind Speed ARA 120

Wind Primarily HitBuilding On: Corner
Building Age

Building Code

Roof Age 4-7

Roof AgeSource Best Guess
Slope Low Slope > 3 1/2 to 5/12
Shingle Type 2 ply laminated
Peak Height 40
Fasteners Nails
Fasteners Per Shingle 6

Nailing Pattern Staggered
Valleys

Underlayment Exposedfter Storm Yes
Underlayment Type #30 Felt
Deck Plywood
Ventilation Soffit
Hip/Ridge Shingles Standard
Solar Equipment on the Roof No
Damage Assessment 1

Location of Roof Damage

Eave, Field, Soffit vent, One entire soffit detachg

Type of Damage

Shingles Dislodged

Damage Initiation

N/A

Describe Damage

Shingles failed at nailing line. Nails stayed in
place. Underlayment stayed in place.

Damaged Area

Roof Length

Roof Area
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RICOWI Wind Investigation
Hurricane Irma, Florida

Inspection 1.2.3 Team 1 Asphalt Shingle Investigation Site
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RICOWI Wind Investigation
Hurricane Irma, Florida

Team 2 AsphalShinglelnvestigation Site

InspectionNumber 2.2.2

Zip 33001
Building Type Residence
BuildingLatitude 24°49'31"N
BuildingLongitude 80°48'56"W
Altitude at Ground 3

Front of theBuilding East
ExposureCategory D

Primary Upwind Terrain Buildings, Similar
Highest WindDirection in the Storm Northeast
Estimated GuswWind Speed 120

Wind Speed ARA 120

Wind Primarily HitBuilding On: Long Side
Building Age

Building Code

Roof Age

Roof AgeSource

Slope Moderate .5/12 to 9/12
Shingle Type 2 ply laminated
Peak Height 35
Fasteners Nails
Fasteners Per Shingle 6

Nailing Pattern Staggered
Valleys

UnderlaymentExposed After Storm Yes
Underlayment Type #30 Felt
Deck Plywood
Ventilation Soffits, Gable ends
Hip/Ridge Shingles Standard
Solar Equipment on the Roof No

Damage Assessment 3

Location of Roof Damage

Corner, Eave, Rake Edge, Field, Soffit vent, Ridge

Type of Damage

Shingles Dislodged

Damage Initiation

Eave and ridge shingles were first to be dislodged

Describe Damage

Soffits were blown out. Tiere was no matic at eave and
ridge shingles. ppears some eave shingles were

reversed.

Damaged Area

More than 50%
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RICOWI Wind Investigation
Hurricane Irma, Florida

Aéphalt Shingle Roof
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RICOWI Wind Investigation
Hurricane Irma, Florida

Team3 AsphaltShinglelnvestigation Site

InspectionNumber 3.1.5

Zip 34104

Building Type Residential Apartment
BuildingLatitude 26°8'22N
BuildingLongitude 81°44'22"W
Altitude at Ground 14

Front ofthe Building South
ExposureCategory B

Primary Upwind Terrain Similar Buildings
Highest WindDirection in the Storm Northeast
Estimated GusWind Speed 90

Wind Speed ARA 90

Wind Primarily HitBuilding On: Unknown
Building Age 22

Building Code

Roof Age 4-7 years

Roof AgeSource Best Guess
Slope Moderate .5/12 to 9/12
Shingle Type Standard 3 Tab
Peak Height onQ
Fasteners Nails

Fasteners Per Shingle 4

Nailing Pattern Racked

Valleys Closed Cut (Lapped)
Underlayment Exposed After Storm No
Underlayment Type #30 Felt

Deck Plywood
Ventilation Soffits, Ridge
Hip/Ridge Shingles Standard

Solar Equipment on the Roof No

Damage Assessment 2

Location of Roof Damage

Corner, Field Ridge

Type of Damage

Shingles Dislodged

Damage Initiation

Sealant strip appears to have come loose, somg

progressive damage from racking

Describe Damage

Damage in the field of the roofs was spotty with
individual shingles dislodged and in some cases
racking nstallation progressed up the slope.
Several roofs were tarped at the ridge. We were|
not permitted to do an extensive evaluation.
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RICOWI Wind Investigation
Hurricane Irma, Florida

3.1.5 Team 3 AsphaltShingle Investigation Site

Overview of Apartments Missing Shingles

L1

Typicalth East Facing Roof Missing siding and a few shingles
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RICOWI Wind Investigation
Hurricane Irma, Florida

BUILT UP ROOF MODIFIED
BITUMEN INVESTIGATION SITES
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RICOWI Wind Investigation
Hurricane Irma, Florida

Team 1 Built Up Roof MoBit Site

InspectionNumber 1.1.6

Zip

Building Type Municipal Services
BuildingLatitude 25°56'16"N
BuildingLongitude 81°42'55"W
Altitude at Ground 4

Front of the Building North
ExposureCategory B

Primary Upwind Terrain Buildings Similar Height
Highest WindDirection in the Storm | Northeast
Estimated GusWind Speed 110

Wind Speed ARA 110

Wind Primarily HitBuilding On: Short Side
Building Age 36

Building Code

Roof Age 12-16

Roof AgeSource Best Guess
System BUR

Surface Pea Gravel Surfaced
Number of Plies N/A

Membrane Attached N/A

Membrane Attached To N/A

Insulation Type N/A

Insulation Thickness

Insulation Attachment

Not Determined

Deck Type Concrete
Metal EdgeThickness

Type of Metal Edge Aluminum
Metal Edge Fasteners distance

between centers (typical)

Solar Equipment on the Roof None
Damage Assessment 3

Location of Roof Damage

Around Penetrations 4' or larger

Type ofDamage

Corner or edge peel, Metal edge, Fastener Pull out, Aggregate Sq

Extent of Damage Detail Rating

5

Damage Initiation

At edge,nailer and fasteners corroded.

Describe Damage

Elevator roof cover wwn off. Failed wood nailer. Main roefio
damage.Base sheet fastenersorroded through.1982constructed

Damaged Area

Roof Height

Hc Q

Roof Width
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RICOWI Wind Investigation
Hurricane Irma, Florida

Inspection 1.1.6 Team 1 Built Up Roof/Modified Bitumen | nvestigation Site
] El T f e g e

Overview

Cover of Raised Crib Note Uneven and Rusted Fastenérs )
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RICOWI Wind Investigation
Hurricane Irma, Florida

Team 2Built Up/Mod Bit

Inspection Number 2.1.2

Zip 34103

Building Type Commercial Bank
Building Latitude 26°12',07" N
Building Longitude 81°48;36"W
Altitude at Ground 12

Front of the Building East

Exposure Category B

Primary U pwind Terrain

Smooth (Parking Lot, etc) Buildings similar

Highest Wind Direction in the Storm

Northeast

Estimated GustWind Speed 90

Wind Speed ARA 100

Wind Primarily Hit Building On: Corner

Building Age

Building Code

Roof Age 4-7

Roof AgeSource Best Guess
System Modified Bitumen
Surface Reflective Coated
Number of Plies 2

Membrane Attached Nailed
Membrane Attached To Wood Deck
Insulation Type Polyisocyanurate

Insulation Thickness

Tapered ISO and perlite

Insulation Attachment

Screws and Plates

Deck Type Wood

Metal Edge Thickness Not Determined
Type of Metal Edge Aluminum
Metal Edge Fasteners distance 120

between centers (typical)

Solar Equipment on the Roof None

Damage Assessment 4

Location of Roof Damage

Entire Roof, Corner

Type of Damage

Corner or edge peel, Fastener Pull out

Extent of Damage Detail Rating

4

Damage Initiation

Scuppers allowed air infiltration

Describe Damage

Apparently the entire roof ballooned and pulled
fasteners over

Roof Height

12606
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RICOWI Wind Investigation
Hurricane Irma, Florida

2.1.2 Continued

Roof Width 620

Roof Length 760

Area Damaged More than 50%
Parapet Height 120

Roof Area
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2.1.2 Team 2 Built Up

<<<<<

Mod Bit

RICOWI Wind Investigation
Hurricane Irma, Florida

Subject property.

..10:31.2017

Scupper pulled loose.

10.31.2017

The Southeast corner.

Overview.
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RICOWI Wind Investigation
Hurricane Irma, Florida

Team 2 Buit Up/Mod Bit

Inspection Number 2.1.5

Zip 34108
Building Type Residential
Building Latitude 26°12'54"
Building Longitude 81°48'41"
Altitude at Ground 16

Front of the Building East
Exposure Category D

Primary U pwind Terrain Buildings
Highest Wind Direction in the Storm | Northeast
Estimated GustWind Speed 100

Wind Speed ARA 100

Wind Primarily Hit Building On: Long Side
Building Age 26
Building Code

Roof Age

Roof AgeSource

System Modified Bitumen
Surface Reflective Coated
Number of Plies 2
Membrane Attached Nailed

Membrane Attached To

Lightweight Insulating Concrete

Insulation Type

Lightweight Concrete

Insulation Thickness Unknown
Insulation Attachment Not Determined
Deck Type Concrete

Metal Edge Thickness

No Metal Edge

Type of Metal Edge

Metal Edge Fasteners distance
between centers (typical)

Solar Equipment on the Roof None
Damage Assessment 4
Location of Roof Damage Corner

Type of Damage

Corner or Edge Peel

Damage Initiation

Corner, may be at vent.

Extent of Damage Detail Ranking

5

Describe Damage

Membrane lifted and pulled fasteners from
lightweight concrete. Membrane missing from
stairwell roofs

Damaged Area

Less than 10%

Roof Height

2006
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RICOWI Wind Investigation
Hurricane Irma, Florida

2.1.5 Continued

Roof Height

o

Roof Width

Roof Length

NIO|IN
R O|0
oo

Roof Area

Parapet Height

(@}
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RICOWI Wind Investigation
Hurricane Irma, Florida

Inspection 2.1. 5
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Punctures Repaired

Punctures and Clutter
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RICOWI Wind Investigation
Hurricane Irma, Florida

Team 2 Built Up/Mod Bit

Inspection Number 2.2.1

Zip 33036

Building Type Church

Building Latitude 24°55'59'N
Building Longitude 80°37'06"

Altitude at Ground 6

Front of the Building East

Exposure Category D

Primary U pwind Terrain Trees

Highest Wind Direction in the Storm | Northeast
Estimated GustWind Speed 110

Wind Speed ARA 120

Wind Primarily Hit Building On: Long Side
Building Age 42

Building Code

Roof Age

Roof AgeSource

System Modified Bitumen
Surface Reflective Coated

Number of Plies

Membrane Attached

Fully Adhered Using Asphalt

Membrane Attached To

Wood Fiber

Insulation Type

Not Determined

Insulation Thickness

Insulation Attachment

Not Determined

Deck Type

Concrete

Metal Edge Thickness

No Metal Edge

Type of Metal Edge

No Metal Edge

Metal Edge Fasteners distance
between centers (typical)

Solar Equipment on the Roof None
Damage Assessment 3
Location of Roof Damage Corner, Field

Type of Damage

Corner or edge peel, Punctures

Extent of Damage Detail Rating

5

Damage Initiation

Corner Peel
Corners of membrane peeled and
mechanical units punctured membrane

Describe Damage

Corners of membrane peeled and
mechanical units puncturedmembrane.
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RICOWI Wind Investigation
Hurricane Irma, Florida

2.2.1 continued

Damaged Area

More than 10% but less than 25

Roof Height 1206
Roof Width 6 00
Roof Length 11060
Roof Area
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RICOWI Wind Investigation
Hurricane Irma, Florida

Inspection 2.2.1

Overview Overview ‘
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Membrane Deterioration in Ponding Membrane Deterioration, No Wind Damage

Area
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RICOWI Wind Investigation
Hurricane Irma, Florida

Team 3 Buit Up/Mod Bit

Inspection Number 3.1.1b

Zip 34103
Building Type Condominium
Building Latitude 26.12.44
Building Longitude 81.48.37
Altitude at Ground 10

Front of the Building South
Exposure Category D

Primary U pwind Terrain Open Water
Highest Wind Direction in the Storm | Northeast
Estimated GustWind Speed 90

Wind Speed ARA 90

Wind Primarily Hit Building On: Corner
Building Age 30

Building Code 1980

Roof Age 16

Roof AgeSource Data from Source
System BUR

Surface Pea Gravel surfaced
Number of Plies 3

Membrane Attachment Nailed

Membrane Attached to:

Lightweight Insulating Concrete

Insulation Type

Not Determined

Insulation Thickness

Insulation Attachment

Not Determined

Deck Type Metal
Metal Edge Thickness
Type of Metal Edge Steel

Metal Edge Fasteners distance
between centers (typical)

Not Determined

Solar Equipment on the Roof

No

DamageAssessment State Rank

5

Location of Roof Damage

Corner, Field

Type of Damage

Corner or edge peel, Aggregate Scour

Damage Initiation

Upwind Corner, severe scour and
membrane missing

Extent of Damage Detail Ranking

5
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3.1.1b continued

RICOWI Wind Investigation
Hurricane Irma, Florida

Describe Damage

Gravel was scoured and memkane was
blown off in upwind corner. Gravel and
chunks of membrane and insulation were
blown into adjacent impact resistant glass
doors that were cracked. There was no
parapet, and the wind was likely to have
been formed into a vortex due to a low wall
on one side and the 20 story building on the
other. The adjacent metal roof lost several
panels.

Damaged Area

Roof Length

Roof Area
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RICOWI Wind Investigation
Hurricane Irma, Florida

3.1.1b Team 3 Built Up/Mod Bitumen

T

from all corners.Large section of metal roof
blown off.

1]

Edge metal is also mlssign upwind side.
No parapet.

Damage to impact resistant windows from
pea gravel and debris
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RICOWI Wind Investigation
Hurricane Irma, Florida

Team 3 Built Up/Mod Bit

Inspection Number 3.1.1c

Zip 34103

Building Type Retail Strip Mall
Building Latitude 26,12,8

Building Longitude 81,48,12
Altitude at Ground 10

Front of the Building North

Exposure Category B

Primary U pwind Buildings 1 Similar
Terrain

Highest Wind Direction Northeast

in the Storm

Estimated Gustwind 90

Speed

Wind Speed ARA 90

Wind Primarily Hit

Building On:

Building Age 40

Building Code 1970

Roof Age 16+

Roof AgeSource Best Guess
System BUR

Surface Granular Surfaced
Number of Plies 3

Membrane Attached Nailed

Membrane Attached To

Lightweight Insulating Concrete

Insulation Type

Not Determined

Insulation Thickness

Insulation Attachment

Not Determined

Deck Type Metal
Metal Edge Thickness Not Determined
Type of Metal Edge Steel

Metal Edge Fasteners
distance between centers

(typical)

Not Determined

Solar Equipment on the | None

Roof

DamageAssessment 0

Location of Roof Damage| No Damage
Type of Damage

Extent of Damage Detail | No Damage
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RICOWI Wind Investigation
Hurricane Irma, Florida

3.1.1c continued

Extent of Damage Detail | No Damage
Rating

Damage Initiation No Damage
Extent of Damage Detail | No Damage
Ranking

Describe Damage Minor Scour
Damaged Area

Roof Height 45

Roof Width 80

Roof Length 180

Roof Area 14400
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RICOWI Wind Investigation
Hurricane Irma, Florida

3.1.1.1c Team 3 Built Up/Mod Bit

Overview, PeaGraeI Ibeded Minor Scour
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RICOWI Wind Investigation
Hurricane Irma, Florida

METALPANELS
INVESTIGATIONITES
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RICOWI Wind Investigation
Hurricane Irma, Florida

Team 1Metal

Inspection Number 1.2.4

Zip 33050

Building Type Residential
Building Latitude 24°45' 51"N
Building Longitude 80°56'48"

Altitude at Ground 1

Front of the Building Faces South

Exposure Category D

Primary U pwind Terrain Open Water, Trees
Highest Wind Direction in the North East

Storm

Estimated GustWind Speed

Wind Speed ARA 120

Wind Primarily Hit Building On: Short Side
Building Age 29

Building Code

Roof Age 8-12

Roof AgeSource Best Guess

Slope Low Slope >31/2 to 5/12
SystemType Architectural i Through-Fastened
Unfinished Metal

Painted Galvanized
Installation Through Fastened

Fastener Spacing

4 inch centers on ribs

Corner of Perimeter Enhancement | None

Valleys

Underlayment Exposed No

Underlayment Type Other

Deck Plywood

Ventilation None

Damage Assessment 5.50% to 100% of panels missing
Location of Roof Damage Entire Roof

Type of Damage

Sheets Dislodged, Metal Edge, Fastener Pull out,
Structural Deck Failure

Damage Initiation

South eave facing water

Describe Damage

Metal panel and shingle loss and south edge
deck loss. Metal panels installed over two layers
of asphalt shingles.
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RICOWI Wind Investigation
Hurricane Irma, Florida

1.2.4 Through 7z Fastened Metal

TtI Roo Damaged

VA

Metal Blown Back System installed with Ro‘ofihg Nails that
only Penetrated Into the Recovered Asphalt
Shingle Roof
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RICOWI Wind Investigation
Hurricane Irma, Florida

Team 2Metal

Inspection Number 2.1.6

Zip 34102

Building Type Retail

Building Latitude 26°08'28"N

Building Longitude 81°47'22"W

Altitude at Ground 13

Front of the Building Faces East

Exposure Category C

Primary U pwind Terrain Open

Highest Wind Direction in the Storm | North East
Estimated GustWind Speed 100

Wind Speed ARA 100

Wind Primarily Hit Building On: Long Side

Building Age 41

Building Code

Roof Age

Roof AgeSource

Slope Moderate >5 1/2 to 9/12
SystemType Architectural i Standing Seam
Unfinished Metal Galvanized

Painted

Installation Clips

Fastener Spacing 6 inch center on ribs
Corner of Perimeter Enhancement | None

Valleys None
Underlayment Exposed Yes

Underlayment Type #30 Felt

Deck Plywood

Ventilation None

Damage Assessment

5.50% to 100% of panels missing

Location of Roof Damage

Corner, Eave, Rake Edge, Field

Type of Damage

Sheets Dislodged

Damagelnitiation

Not Known

Describe Damage

Metal panels, facia, hip ridge missing on south
side. Damage at corner, eave field ridge and
hip.
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4
3

Damage to Ridge Cap

Clip Damage Damage to Adjacent Though Fastened Meta
Roof.
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RICOWI Wind Investigation
Hurricane Irma, Florida

Team 2Metal

Inspection Number 2.2.3

Zip 33050
Building Type Boat Storage
Building Latitude 24°46'29"N
Building Longitude 80°54'58"W
Altitude at Ground 10

Front of the Building Faces East
Exposure Category D

Primary U pwind Terrain Open Water
Highest Wind Direction in the

Storm

Estimated GustWind Speed 120

Wind Speed ARA 120

Wind Primarily Hit Building On: Short Side
Building Age Unknown
Building Code

Roof Age

Roof AgeSource

Slope 3/12
SystemType Structural i Through- Fasteners
Unfinished Metal Galvanized
Painted Galvanized
Installation Through Fasteners
Fastener Spacing 4

Corner of Perimeter Enhancement | None
Valleys None
Underlayment Exposed No
Underlayment Type

Deck None
Ventilation Off Ridge

Damage Assessment

3.10% to 25% of panels missing

Location of Roof Damage

Corner, Eave, Rake Edge, Field

Type of Damage

Sheets Dislodged, Metal Edge

Damagelnitiation

Unknown

Describe Damage

Both wall and roof panels were dislodged. Some
fastener corrosion was noted. ltis likely that a
door was damaged and the building pressurized.
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2.2.3 Through -Fastened Metal
“a

; /
g ¢

e HNEN

Coated Fasteners

.- :
Small SPF Roofs with Missing Aggregate GréVéIed BUFé, with Some Aggregafe
Scour
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Hurricane Irma, Florida

Team 3Metal

Inspection Number 3.1.1a

Zip 34103

Building Type Condominiums
Building Latitude 26.12.44
Building Longitude 81.48.37
Altitude at Ground 10

Front of the Building Faces South
Exposure Category D

Primary U pwind Terrain Open Water
Highest Wind Direction in the Storm | North East
Estimated GustWind Speed 90

Wind Speed ARA 90

Wind Primarily Hit Building On: Corner

Building Age 30

Building Code 1980

Roof Age 16+

Roof AgeSource Data from Source
Slope Steep >9/12
SystemType Structural i Standing Seam
Unfinished Metal

Painted Untreated Steel
Installation Clips

Fastener Spacing 10

Corner of Perimeter Enhancement None

Valleys None
Underlayment Exposed No
Underlayment Type

Deck None
Ventilation Open

Damage Assessment

Location of Roof Damage

Type of Damage

Sheets Dislodged, Fastener Pull out

Damage Initiation

Fastener failure at bottom of panels. Highly
corroded metal. Peel of panels was up from
that point and still some attachment at the
uppermost edge.

Describe Damage

There was corrosion at the bottom of panels
that in some cases had previously been
"repaired" with an overlay and a coating. The
entire roof section had this same corrosion at
almost all points. Fasteners were mostly
attached to very corroded metal. Clips were
corroded and widely spaced.
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3.1.1a Standing Seam Metal

Tower Building with missing panels on
decorative mansard

Metal as damaged

View from under mansard

Totally deteriorated metal
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