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Number of assemblies in FM’s RoofNav

* February 2017: 931,585
* September 6, 2017: 968,934
* September 8, 2017: 969,206
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Converting wind speed to uplift pressure

* Basic energy equation:
KE =% m v?

* Applying that to wind speed:
q, = 0.00256 (K,) (K,,) (K4) (V2)

Where:
K4y = wind directionality factor
K, = velocity pressure exposure coefficient

K,. = topographic factor
V = wind speed (mph)
q, = velocity pressure (psf)

e

Comparing wind speeds and uplift pressures

Professional Roofing,
December 2009

.
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FM'’s hail designhations

e MH: Moderate hail
e SH: Severe hail
* VSH: Very severe hail

Link

Moisture on concrete roof decks

Professional Roofing,
Sept. 2017
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“Fully” adhered

-, TECH TODAY
The fully adhered misnomer

Terminclogy can create unrealistic expectations within the roofing indusiry

Professional Roofing,
January 2017

Thickness variations in polyio. insulation
LRESEARCH-TECH

Professional Roofing,
July 2017

Not quite measuring up ==
Polyisocyanurate insulation thicknesses iy
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Thickness variations

Polyisocyanurate insulation

* Measured thicknesses notably less than
nominal

* Reports from throughout the U.S.

* More common with thicker product

— For example, 3.5 inch (nominal) measures less
than 3%-inch thick

* Most reports specific to one manufacturer
— Multiple plants from the one manufacturer
— Limited reports from other manufacturers

3.5 inch (nominal)

2.0 inch (nominal)
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Allowable tolerances

ASTM C1289 (Polyisocyanurate |nsulat|on)
[8 Dimensions
8.1 Dimensional Tolerances—The length and \\|dth toler-

ances shall not exceed =% in. (6.4 mm), the thickness
tolerance shall not exceed Y& in. (3.2 mm), and the thickness of
any two boards shall not differ more than Y& in. (3.2 mm) when
measured in accordance with Test Method C303.

ection—Unless otherwise
nsulation board shall be furnished with | *
«| straight edges and edges shall not deviate more than m m
(2.6 mm/m) when examined in accordance with Practice C

|- dges—When specified, the insulation board [
be fabricated with shiplap edges aloag its longest dimen

- I The nominal depth of each shiplap shall be the sum of
its thickest facer dimension plus one half the thickness of its | |

m dimension.

For boards 2 in. (50.8 mm) or er in nominal

[ s, the width of the shiplap shall be 25.4 mm). For

boards less than 2 in. (50.8 mm) in thickness, the nominal

width of the shiplap shall be one half the thickness of the faced

” =s| hoard product tex sl Prope
8.5 Face Trueness—The thermal insulation boards shall not
depart from absolute flatness more than %% in./ft (10 mm/m) of
length or width when examined in accordance with Practice
C550.

8.6 Avail Sizes—The thermal insulation boards are nor- [*#=== ¥

mally of 4 by 4 I (1.22 by 1.22 m), and 4 by
8N applications. For

sheathing applications thermal m\ulm\n boards are nor-
mallv supolied in sizes of 4 by RN (122 by 244 m) 4 by Oy bt

8.7 (rmhmqs and Depressions—The thermal msul ation
boards shall have no crushed or depressed areas on any surface
exceeding Y& in. (3.2 mm) in depth on more than 10 % of the
total surface area.

The issues...

Thickness variations in polyiso. insulation

* Most physical properties are thickness related

* R-value loss:

— R-value decreases about 0.7 per ¥%-inch thickness
loss (assuming an LTTR of 5.6 per inch)

Insulation thickness does not match established
wood blocking heights
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NRCA’s recommendations

Thickness variations in polyio. insulation

* Distributors and contractors should measure
board edge thicknesses upon delivery,
preferably while the insulation still is on the
truck

* Contact the manufacturer or distributor if
thicknesses are less (or more) than specified

* Also contact NRCA Technical Services

International Existing
Building Code, 2015 Edition

INTERNATIONAL
Existing Building

INTERNATIDRA
CODE COUNCIL
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IEBC 2015

Scope:

“...shall apply to the repair, alteration, change of
occupancy, addition to and relocation of existing
buildings.”

Classifications:

* Level 1: Removal and replacement of materials

* Level 2: Reconfiguration or extension
* Level 3: Exceeds 50 percent of building area

International Existing Building Code, 2015 Edition

Chapter 7-Alterations-Level |

SECTION 706
REROOFING

[BS] 706.1 General. Materials and methods of application
used for recovering or replacing an existing roof covermg
shall comply with the requirements of Chapter 15 of the
International Building Code.

Exception: Reroofing shall not be required to meet the
minimum design slope requirement of one-quarter unit
vertical 1n 12 units honizontal (2-percent slope) n Section
1507 of the International Building Code for roofs that pro-
vide positive roof dramage.

[BS] 706.2 Structural and construction loads. Structural
roof components shall be capable of supporting the roof-cov-
ering system and the matenal and equipment loads that will
be encountered during mstallation of the system.
[Continued...]

Similar to IBC 2012, Section 1510-Reroofing
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International Existing Building Code, 2015 Edition
Chapter 7-Alterations-Level |

SECTION 707

STRUCTURAL
[BS] 707.1 General. Where alteration work includes
replacement of equipment that 1s supported by the building or
where a reroofing permit is required, the provisions of this
section shall apply.

[BS] 707.2 Addition or replacement of roofing or replace-
ment of equipment. Where addition or replacement of roof-
ing or replacement of equipment results in additional dead
loads, structural components supporting such reroofing or
equipment shall comply with the gravity load requirements of
the International Building Code.

Exceptions:

1. Structural elements where the additional dead load
from the roofing or equipment does not increase the
force 1n the element by more than 5 percent.

(]

. Buildings constructed in accordance with the Inter-
national Residential Code or the conventional light-
frame construction methods of the International
Building Code and where the dead load from the
roofing or equipment is not increased by more than
5 percent.

3. Addition of a second layer of roof covering weigh-
ing 3 pounds per square foot (0.1437 kN/m?2) or less
over an existing. single layer of roof covering.

International Existing Building Code, 2015 Edition

Chapter 7-Alterations-Level |

[BS] 707.3 Additional requirements for reroof permits.

The requirements of this section shall apply to alteration

work requiring reroof permits.
[BS] 707.3.1 Bracing for unreinforced masonry bear-
ing wall parapets. Where a permuit is issued for reroofing
for more than 25 percent of the roof area of a bwlding
assigned to Seismuc Design Category D. E or I that has
parapets constructed of unreinforced masonry. the work
shall include installation of parapet bracing to resist the

reduced International Building Code level seismic forces
as specified in Section 301.14.2 of this code, unless an
evaluation demonstrates compliance of such items.
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International Existing Building Code, 2015 Edition
Chapter 7-Alterations-Level |
[BS] 707.3.2 Roof diaphragms resisting wind loads in
high-wind regions. Where roofing matenals are removed
from more than 50 percent of the roof diaphragm or sec-
tion of a building located where the ultimate design wind I

speed, ¥V, determined in accordance with Figure
1609.3(1) of the International Building Code, 1s greater
than 115 mph (51 m/s) or m a special wind region, as
defined in Section 1609 of the Intermational Building
Code, roof diaphragms, connections of the roof diaphragm
to roof framing members, and roof-to-wall connections
shall be evaluated for the wind loads specified in the Inter-
national Building Code. including wind uplift. If the dia-
phragms and connections in their current condition are not
capable of resisting at least 75 percent of those wind loads.
they shall be replaced or strengthened i accordance with
the loads specified in the International Building Code.

1551

ss07) mml

== 0

Puerto Rico

Notes.

1. Values are nominal design 3-second gust wind speeds in miles per hour (m/s} at 33 ft (10m) above ground for Exposure C category,
2. Linear mterpolation batween contours is pamitted.

3. Islands and coastal areas outside the last contour shall use the last wind speed contour of the coastal area.

4. Mountzinous terrain, m:. ocean promontories, and lpecul wind regions shall be examined for unusual wind conditions.

5. Wind soeeds aT% in50 years (Annual Exceedance Probability = 0.00143, MRI = 700 Years).

FIGURE 1609.3(1)
ULTMATE DESIGN WIND SPEEDS, v, FOR RISK CATEGORY Il BULDING § AND OTHER STRUCTURES
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International Existing Building Code, 2015 Edition

SECTION 708
ENERGY CONSERVATION

708.1 Minimum requirements. Level 1 alterations to exist-
ing buildings or structures are permitted without requiring the
entire building or structure to comply with the energy
requirements of the International Energy Conservation Code
or International Residential Code. The alterations shall con-
form to the energy requirements of the International Energy
Conservation Code or International Residential Code as they
relate to new construction only.

Chapter 7-Alterations-Level |

New roofing rules
IEBC 2015 presents challenges when reroafing

by Mork 5. Grohom

Where adopled,
IEBC 2015's

structural

revochng
requirements .

may be more

stringent

1 e probesscmsboskog set SEPTIMILE 101

Professional Roofing,
September 2016
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New model building code

2018 I-codes

New I-codes will be
available in Sept.

New wind desigh method

ASCE 7-16

Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures

e Published in June
e Referenced in IBC 2018
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ASCE 7-16’s major revisions

* Revised basic wind speed map
* Changes (and new) pressure coefficients
* Revised perimeter and corner zones

Expect higher field, perimeter and corner
uplift pressures

ASCE 7-10 basic wind speed map

Fig. 1607A--V,, for Risk Category Il Buildings

120484)
||||||

115(51) HE ety ceels) T

1111111
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ASCE 7-16 (draft) basic wind speed map

Risk Category Il Buildings

GCE pressure coefficients

h < 60 ft., gable roofs < 7 degrees

Zone ASCE 7-10 ASCE 7-16
1 (field) -1.0 -1.7
i - -0.9
2 (perimeter) -1.8 -2.3
3 (corners) -2.8 -3.2
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Zones
h <60 ft., gable roofs < 7 degrees

ASCE 7-10

Gh

0.2h4

0.6h"

06

ASCE 7-16

Comparing FM 1-28, ASCE 7-05, ASCE 7-10

and ASCE 7-16

Example: A manufacturing building located in New
Orleans, LA. The building is an enclosed structure with a
low-slope roof system and a roof height of 33 ft. The
building is located in an area that is categorized as
Exposure Category C.
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Comparing FM 1-28, ASCE 7-05, ASCE 7-10

and ASCE 7-16

Document Basic wind speed Design wind pressure (psf)
(mph) Zone 1 Zone 2 Zone 3
(Field) (Perimeter) (Corner)
FM 1-28
(without SF) v=120 43 72 108
ASCE 7-05 v= 120 38 63 95
ASCE 7-10
Strength design Vurr = 150 >9 9 148
ASCE 7-10
ASD Vasp = 116 35 59 89
ASCE 7-16 1'=60.2
Strength Design 1=105 1381 188.6
ASCE 7-16 Vurr = 160 mph 1'=36.1
ASD 1-63.0 83.1 113.2

Proper wind design (which is oftentimes
avoided) is getting even more complicated...
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Additional references

The NRCA Roofing Manual: Membrane Roof Systems-2015 (July 2016 Update)

552 Tim NECA Rombing Moot Mobrmms Roud $yumems ~ 3015
e

NRCA Guidelines for

ULV NRCA Guidelines for
SHINGLE Asphalt Shingle Roof
Systems

ROOF SYSTEMS
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Quality Control and
Quality-assurance
Guidelines for the
Application of
Membrane Roof
Systems

The NRCA Vegetative
Roof Systems Manual
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Don’t do stupid things...

Roofing specific

For example, some “not too smart” things are:

Incur someone else’s liability

Accept a roof deck
— Insert the word “surface” and it’s not too bad

Lightweight structural concrete roof decks

Mechanically attach insulation or a roof
membrane into a concrete deck

38
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* Wind warrantees
o “ .fully adhered...”
* Field uplift-testing

* Mechanical fasteners through a vapor retarder
or air retarder

» “Self-sealing” adhered underlayment

* |n attics, installing more NFVA at the ridge
than at the soffits

—Your attic will “suck”

 Signing an applicator agreement (or revision)
without modifications because “...everyone
signs it...”

Two more...

Things that are “...not too smart...”

* Not implement into your business something
have learned at the NRLRC Annual Conference

* Not call NRCA Technical Services if you need
assistance

NRLRC Conference - Roofing Issues: Decks to Dockets 20



Tech talk: Observations from the field

September 7-9, 2017

Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600

N RC ! Rosemont, lllinois 60018-5607

(847) 299-9070
mgraham@nrca.net
www.nrca.net

Twitter: @MarkGrahamNRCA
Personal website: www.MarkGrahamNRCA.com

41

NRLRC Conference - Roofing Issues: Decks to Dockets

21



