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Today’s topics

e Concrete roof decks

e Code issues:
— Building code
— Energy code
— Plumbing code

e Factory Mutual (FM)

e ANSI/SPRI ES-1

e Polyiso issues

e Silica exposure regulation

e Questions... and other topics
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Concrete roof decks
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All of these are problems related to moisture
in concrete roof decks...

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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Concrete mix design

e Aggregate:
— Large aggregate
— Fine (small) aggregate
e Portland cement
e Water
e Admixtures:
— Fly ash
— Air entrainment
— Curing compounds
— Etc.

Concrete Aggregates
60-80% of Concrete Mix Design

e Normal-weight aggregates (stone):

— Dense
— Absorb about 2% by weight

e Light-weight aggregates (expanded shale):
— Porous
— Absorbs from 5 - 25% by weight

Lightweight structural concrete
inherently contains more moisture

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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When is it OK to roof?

Historical guidelines

o After 28 days
e Application of hot bitumen

¢ Plastic film test

— ASTM D4263, “Standard Test Method for
Indicating Moisture in Concrete by the Plastic
Sheet Method”

These are not appropriate for
current generations of concrete mixes

Concrete Floors and Moisture, 2"? Edition
Howard M. Kanare, CTL Group

75% internal RH can be achieved:
e Normal weight structural concrete
— Less than 90 days

e Lightweight structural concrete
— Almost 6 months

These values are based upon “protected”
concrete, without re-wetting

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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NRCA Industry Issue Update, August 2013
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| Concrete Roof Decks
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Professional Roofing

June 2017

ASTM E96 calculated perm

Lightweight structural concrete Normal weight concrete

Wet cup Dry cup Wet cup Dry cup
28 days 1.48 0.78 3.42 1.05
60 days 145 0.47 2.03 113

The figure shows results of ASTM E96 water vapor transmission testing. Note the lightweight
structural concrete has about half of the permeability of regular weight concrete. Considering
lightweight structural concrete arrives with more than twice the evaporable water of regular weight
concrete, this explains why lightweight structural concrete retains moisture for so long.
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Moisture on concrete roof decks
;RESE‘.ARCHATECH

Professional Roofing,
Sept. 2017

e

Moisture in concrete roof e smmesme:
decks

Normai-weight and ghtwesgt structural
concrete cause some concern
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Specification language

ASTM F2170 testing

4 Verify that minimum concrete drying period recommended by roofing system manufacturer has passed.
Verify that concrete substrate is visibly dry and free of moisture, and that minimum concrete internal
relative humidity is not more than 75 percent, or as recommended by roofing system manufacturer, when
tested according to ASTM F 2170.

o

a. Test Frequency: One test probe per each 1000 sq. ft. (93 sq. m). or portion thereof, of roof deck,
with no fewer than three test probes.
b. Submit test reports within 24 hours of performing tests.

6. Verify that concrete-curing compounds that will impair adhesion of roofing components to roof deck have
been removed.

7 Verify that mmimum curing period recommended by roofing system manufacturer for lightweight
nsulating concrete roof decks has passed.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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NRCA has still not seen capillary-blocking or
water-retention admixtures perform
successfully in concrete roof deck applications

The roofing industry needs to re-think
the concept of concrete roof deck “acceptance”

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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Building codes

Roofing specific

Some background
e The I-Codes are “model codes” developed by the
International Code Council (ICC)

e Model codes serve as the technical basis for state or
local code adoption

* The code provides the minimum legal requirements
for building construction...and operation

e The code is enforced by the “authority having
jurisdiction” (AHJ)

* The code can also provide a basis for construction
claims-related litigation

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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Who is responsible?

e The building owner
e And, everyone else involved

Legal considerations

“In most states, a building code violation is
considered to be evidence of negligence. In some
situations, a building code violation may be

considered negligence per se...”

--Stephen M. Phillips
Hendrick, Phillips, Salzman & Flatt

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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Code enforcement

&
» Code official

» Construction litigation

Publication cycle

e 2000 edition
e 2003 edition

* 2006 ed!t!on Three-year code development
* 2009 edition and publication cycle
e 2012 edition

e 2015 edition
e 2018 edition (just published)

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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International Building Code,
2018 Edition (IBC 2018)

Minimum Design Loads and

e e American Society of Civil
Buildings and Other Structures Enginee rs Standard 7’
“Minimum design loads
and associated criteria for
buildings and other
structures” (ASCE 7-16)
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Noteworthy changes in ASCE 7-16

Compared to ASCE 7-10

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

While center field pressures may be slightly
lower, field, perimeter and corner uplift
pressures will generally be greater

Comparing GC._ pressure coefficients

h <60 ft.',:gable roofs < 7 degrees

Zone ASCE 7-10 ASCE 7-16 Change

1 n/a 0.9 -10%

1 (field) -1.0 -1.7 +70%

2 (perimeter) -1.8 -2.3 +28%
3 (corners) -2.8 -3.2 +14%

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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Zones
Defining the applicability of pressure coefficients

h < 60 ft., gable roofs < 7 degrees
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Buildings with least horizontal
dimension greater than 2.44

Buildings with least horizontal
dimension greater than 1.2A but dimension less than 1.24 and
largest horizontal dimension

less than 2.44

Buildings with least horizontal  Buildings with largest horizontal

greater than 1.2h

to the Mean Roof Height h

FIGURE C30-1 Four Possible Scenarios for Roof Zones, Which Depend on the Ratios of the Leastand Largest Horizontal Plan Dimensions

dimension less than 1.2h
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How the roofing industry will adapt
to ASCE 7-16 remains to be seen....

FM Global has indicated they will update
their FM 1-28 to be based on ASCE 7-16
(with modifications) by the end of the 2018.

Comparing FM 1-28 and ASCE 7-05, -10 & -16

Example: A manufacturing building is located in New Orleans, LA. The building is an
enclosed structure with a low-slope roof system and a roof height of 35 ft. The building is
located in an area that is categorized as Exposure Category C.

Document Basic wind Design wind pressure (psf)
speed Zone 1’ Zone 1 Zone 2 Zone 3
(mph) (Center) (Field) (Perimeter) (Corners)
ASCE 7-05 120 NA 38 61 95
FM 1-28 120 NA 43 72 109
ASCE 7-10
Strength design 150 NA >9 96 148
ASCE 7-10
ASD 116 NA 35 59 89
ASCE 7-16
Strength design 150 47 81 107 146
ASCE 7-16
ASD 116 28 49 65 88

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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This comparison illustrates why it is important for
Designers to include wind design loads in their
Construction Documents (per IBC Sec. 1603.1)...

...It also illustrate why specifying a wind warrantee can
create an uneven playing field. Unless the Designer
indicates the wind design loads, which design method will
the manufacturer use (e.g., in a competitive environment)?

Professional Roofing

May 2014

Specifying wind design

Mary raof 1ystem desigrers inadequately address wind lads in contra

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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roofwinddesigner.com

Home | Contact Us | FAQ I Welcome: Mark Graham | My Projects | Profile | Logout | Administration

Roof Wind Designer is intended to provide users with an easy-to-use means for determining roof systems’ design wind loads for many commonly encountered
building types that are subject to building code compliance.

Design-wind loads are derived using the American Society of Civil Engineers (ASCE) Standard ASCE 7, "Minimum Design Loads for Buildings and Other
Structures.” This standard is a widely recognized consensus standard and is referenced in and serves as the technical basis for wind load determination in the
International Building Cede and NFPA 5000: Building Construction and Safety Code. Roof Wind Designer allows users to choose between ASCE 7's 2005, 2010,
and 2016 editions. Roof Wind Designer uses ASCE 7-05's Method 1—Simplified Method, ASCE 7-10's Envelope Procedure, Part 2: Low-rise Buildings
(Simplified) of Chapter 30, ASCE 7-16's Envelope Procedure, Part 2: Low-rise Buildings (Simplified) of Chapter 30, and Part 4: Buildings with 60ft < h < 160ft
(Simplified). For a more detailed explanation of ASCE 7's three editions, please click here.

Also, Roof Wind Designer determines roof systems' minimum recommended design wind-resistance loads, which are derived from the building's design wind
loads, taking into consideration a safety factor in reliance of ASTM D6630, "Standard Guide for Low Slope Insulated Roof Membrane Assembly Performance,”
AISI 5100, "North American Specification for the Design of Cold-formed Steel Structural Members” and AA ADM1, "Aluminum Design Manual: Part 1-A—
Specification for Aluminum Structures, Allowable Stress Design; and Part 1-B—Aluminum Structures, Load and Resistance Factor Design.” Using these
minimum recommended design wind-resistance loads, users can select appropriate wind resistance classified roof systems.

Edge-metal flashing systems take into consideration a safety factor in reliance of ANSI/SPRI ES-1 "Test Standard for Edge Systems Used with Low Slope
Roofing Systems.”

Roof Wind Designer has been developed and is maintained by the National Roofing Contracters Association (NRCA), with initial support of the Midwest Roofing
Contractors Association (MRCA) and the Nerth/East Roofing Contractors Association (NERCA). The application is currently available at ne cost.

Questions regarding Roof Wind Designer can be directed te the Contact Us page.

To register for a new account dlick here. If you already have an account, click here to login

NRCA

National Reofing Contractors Association

International Energy Conservation Code,
2018 Edition (IECC 2018)

INTERNATIONAL
ENERGY CONSERVATION CODE

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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IECC 2018, Fig. C301.1-Climate zones

Dry (B)
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Fig. R301.1 (residential climate zones) is similar

Warm-Humid
Below White Line
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Comparison of IECC’s various editions

Commercial Buildings (Insulation component R-value-based method)

Climate IECC 2003 IECC 2006 |IECC 2009 IECC 2012* IECC 2015* IECC 2018*
Zone

1 R-12 ci R-15 ci R-20ci | R-20ci

2 R-14 ci . R-20 ci . .
— R-15ci R-25ci | R-25ci

3 R-10ci

4 R-12 ci R-20ci

5 R-15 ci . R-25ci | R-30ci | R-30ci
— R-20ci

6 R-11 ci

7

3 R-15¢ci | R-25¢ci | R-25 ci| R-30ci | R-35ci | R-35«ci

* Applies to roof replacement projects
ci = continuous insulation

Kalkreuth Roofing and Sheet Metal
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options hle C402.3

Low-sloped roofs directly above cooled conditioned spaces|:
in Climate Zones 1. 2 and 3 shall comply with one or more of]...

NIEENA IOV, CODE COUNCIE

2018 NTERNATIONAL ENERGY CONSERVATION COOE®

TABLE C402.3

MINIMUM ROOF REFLECTANCE AND EMITTANCE OPTIONS®

Three-year-aged solar reflectance index® of 55 and 3-year aged thermal emittance® of 0.75

Three-year-aged solar reflectance index® of 64

2018 ITERNATIONAL ENERGY

NTERNATIONAL CODE COUNCIL

ONSERVATION

Kalkreuth Roofing and Sheet Metal
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C402.5 Air leakage—thermal envelope (Mandatory). The
thermal envelope of buildings shall comply with Sections
C402.5.1 through C402.5.8, or the building thermal envelope
shall be tested in accordance with ASTM E 779 at a pressure
differential of 0.3 inch water gauge (75 Pa) or an equivalent
method approved by the code official and deemed to comply
with the provisions of this section when the tested air leakage
rate of the building thermal envelope is not greater than 0.40
cfi/ft® (2.0 L/s » m®). Where compliance is based on such
testing. the building shall also comply with Sections
C402.5.5. C402.5.6 and C402.5.7.

C402.5.1 Air barriers. A continuous air barrier shall be
provided throughout the building thermal envelope. The
air barriers shall be permitted to be located on the inside or
outside of the building envelope, located within the assem-
blies composing the envelope, or any combination thereof.
The air barrier shall comply with Sections C402.5.1.1 and
C402.5.1.2.

Exception: Air barriers are not required in buildings
located in Climate Zone 2B.

2018 NTERNATIONAL ENERGY CONSERVATION COOE®

o)
INTERNATIONAL CODE COUNCIL

P RC Guidelines for Air Retarders
in Roof Assemblies

i NRCA

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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Roof drainage

SECTION 1502
ROOF DRAINAGE

[P] 1502.1 General. Design and installation of roof dra
systems shall comply with tion 1502 of this code and -
tions 1106 and 1108, as applicable. of the International
Plumbing Code.

[P] 1502.2 Secondary (emergency overflow) drains or
scuppers. Where roof drains are required, secondary (emer-
gency overflow) roof drains or scuppers shall be provided
where the roof perimeter construction extends above the roof
in such a manner that water will be entrapped if the primary
drains allow buildup for any reason. The inst: and siz-
ing of secondary emer;
conductors shall comply with Sections 1106 and 1108, as
applicable, of the International Plumbing Code.

1502.3 Scuppers. Where scuppers are used for secondary
(eme cy overflow) roof dra B

which the roof was designed as determined by &
1611.1. Scuppers shall not have an opening dimension of less

tem shall not be considered when loca
pers.

1502.4 Gutters. Gutters and leaders placed on the outside of
buildings, other than Group R-3, privi ges and build-
ings of Type V construction, shall be of noncombustible
material or not less than Schedule 40 plastic pipe.

CHAPTER 11

STORM DRAINAGE

SECTION 1105

ROOF DRAINS
1105.1 General. Roof drains shall be installed in accordance
with the manufacturer’s instructions. The inside opening for
the roof drain shall not be obstructed by the roofing mem-
brane matenial
110£.2 Roof drain flow rate. The published roof drain flow
rate, based on the head of water above the roof drain, shall be
used to size the storm drainage system in accordance with
Section 1106. The flow rate used for sizing the storm drain-
age piping shall be based on the marinmum anticipated pond-
ing at the roof drain.

SECTION 1106

SIZE OF CONDUCTORS, LEADERS
AND STORM DRAINS
1106.1 General. The size of the vertical conductors and lead-
ers, bulding srorm drains, bullding storm sewers and any
honzontal branches of such dramns or sewers shall be based
on the 100-year howly rainfall rate mdicated in Figure 1106.1
or on other ramfall rates determined from approved local
weather data.

[ ———————— T

o

e e Coce -

Primary roof drain

Retrofit roof drain insert

Kalkreuth Roofing and Sheet Metal
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NRCA’s interim recommendations

Roof drainage concerns

e Be cautious of roof drain issues, particularly
in reroofing situations
— IBC 2009 adds secondary drainage
— IBC 2015 provides exception
— IPC 2015 and IPC 2018 changes

e Assure membrane opening is larger than
drain outlet/piping opening

e Be cautious of retrofit drain inserts

e Consider proposal/contract language

Keeping an eye on Keeping an eye on

I-CODES: I-CODES:

Part one Part two

Changes to the 2018
5 affect ro

Professional Roofing, December 2017 Professional Roofing, January 2018

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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FM Global (FM)

Is compliance is FM (or UL) “required”?

FM Global (FM)

e FM Global:

— Insurance company

— Insures about 1/3 of Fortune 1000 companies

— Specializes is highly-protected risk (HPR)

— Engineering-based approach to risk management
e FM Approvals:

— Subsidiary of FM Global

— Code-approved testing agency

— Accredited certification agency APPROVED

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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RoofNav
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FM’s RoofNav
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Roofflay

MY PROJECTS ‘ PRODUCT SEARCH ‘ )

o s e

T T ——

mgraham - My Account - Logat

sz

8} Project/Roof Area nol specified

Welcome to RoofNav

FM Approvals welcomes you to RoofNav, your source for the latest information on FM Approved raofing assemblies
and products.

To get the most from Roofiav, we recommend reviewing the training materials, documentation, and online help within
the applicafion. See the the finks at the top of each page: and on the navigation bar, look under Reference Matenals.
and click the question mark (?) for context sensitive help.

What's New

This section communicates new functionality. changes, and items of inferest In addition, Data Sheets and Approvals
Standards are kept current in the Reference Materials section

2"

2017 Maintenance to RoofNav has completed, and includes: -

Winor snhancsments o projects, roof areas, contacts. and Ratings Caleulator
Glossary updales for Maintenance Coating and Freliminary Insulation
Securement

Components in assembly layers are now shaded for impraved readabiity and
sorted by Company and Trade Name

1212172018 A revised Approval Standard 4478, Roof-Mounied Rigid Photovoliaic Module Sysiems
has been published. It is available under the Reference Materials fab.

1IMamnns A rawicad Annraial Standand 4470 Qinala Dhy Dakimar Modifiad Rifiman Shaat Rl

Getting Started

Using the finks below, you ars just a click away from leaming how to get the most out of RoofNav

Downloadable RoofNav Quick Siart Guide

RoofNav Online

Help Documentation

Kalkreuth Roofing and Sheet Metal
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Help + Supporl - Training

mgraham - My Account -

Enter Assembly & Q]

Logor

Data Sheets

FM Global Property Loss Prevention Data Sheels are engineering guidelines wrillen to help reduce the chance of property loss du to fire, weather conditions and failure of electrical and
mechanical equipment. They incarporate loss experience, inpul from consensus standards commillees, equipment manufacturers and ofhers, and represent 170 years of FM Global research info

the area of property protection. The data sheets included in RoofNav are specific-ta roofing installations and the roofing industry.

MNote: Adobe Acrobal Reader version 6.0 or later is required fo open Dala Sheels.

gerAdobe
Readel

Most Commoniy Used Data Sheets

The following table shows the Data Sheets that provide the most useful information for the majority of roofing

Data Sheet Purpose Manti
Issued
29 - Roof Deck Securement and | Provides fo the required comer and perimeter enhancements for all foof systems except SIaNdINILAD SEam 10015, AlSO | o1
Above-Deck Roof Componenis | provides general installation guidelines and recommendations for hail resistance and intemal and extsrior fire rafings
Panel Roof Syslems Provides recommendalions for the required comer and perimeler enhancements for standingflap seam roofs. 712016
o e eguareing Tore-2pPI=C | provides design considerations and precautions that should be taken auring the nstallation of forch-2pglied foof covers. 12000
148 - Perimeter Flashing Provides recommendalions for selecling FM Approved perimeter flashing and nailer securement, and provides general installation detalls. | 712016

Other Roofing-Related Data Sheets
The following table shows other Data Sheets th:

t are useful for roofing designers. plan reviewers. and others who are interested in knowing detailed information about how roofs are designed

Data Sheet Purpose Month
Issued
" e Examines the hazards associated wilh construction, alteration, and demalifion operations. Provides recommended precautions fo
S ik Constiahon greatly reduce the danger of fire, explosions, water and wind damage. and collapse AP
AR Provides guidelines for slimination of reduction of damage to chinineys and related equipment caused by firs, explosion, lightning, [ 401>
— wind, structural failure. and earthquake.
1-15 - Roof Mounted Solar Pholovollalc Proyides property loss prevention guidance related fo fire and natural hazards for the design, installaion, and maintenance ofall | yooo
Panels roof mounted photavoitaic (PV) solar pancs used fo generate electrcal pover. "
1-20 - Profection Against Exterior Fire Provides guidelines for recognizing and dealing with a potenlial fire exposure from one or more exisiing buikdings or yard storage. | 100016
xposure and to enable designers and archilecis Io avoid exposure problems when laying out new buidings. g
i Sapartbon Provides design crileria and guidelines for Maximum Foreseeable Loss (MFL) fire walls and space separation. 4201
A— Provides addilional information for determining the wind speed for your location and for understanding how the wind upil rafing is
Dy Wi Lomda determined for difierent areas of the roof. 102018
T Provides descriplive and background information on roof syslems, including various generic lypes of roof camponents, wind
BH S forces_fre resistance_ ha resislance efc 12018

26

RooffVau

MY PROJECTS | PRODUCT SEARCH ‘

SYSTEM SEARCH

Help - Support - Training mgraham -

My Account

- Logat

enerassgeoy s O

ASSEMBLY SEARGH ‘ RATINGS GALCULATOR | REFERENGE MATERIA|

319122-0-

&
v

z B

B Project/Rocf Area not specified

Welcome to RoofNav
and products.

and click the question mark (7) for contex sensitive help

What's New

Standards are kept current in the Reference Materials section

Getting Started

Using the links below, you are just a click away from leaming how to get the most out of RoofNav:
Downloadable RoofNav Quick Start Guide
RoofNav Online Training

Help Documentati

0

FM Approvals welcomes you to RoofNav, your source for the latest information on FM Approved roofing assemblies

To get the most from Rooftav, we recommend reviewing the training materials, documentation, and online help within
the applicafion. See the the links at the top of each page; and on the navigation bar, look under Reference Matenials

This section communicates new functionality. changes, and items of inferest_ In addition, Data Sheets and Approvals

201612017 Maintenance to Roofiav has completed, and includes.
« Minor enhancements fo projects, roof areas, contacts. and Ratings Calculator
- Glessary updates for Maintenance Coating and Preliminary Insulation
Securement
- Components in assembly layers are now shaded for improved readability and
sorted by Company and Trade Name
12212016 A revised Approval Standard 4478, Roof-Mounted Rigid Photovoltaic Module Systems
has been published. It is available under the Reference Materials tab.
4anamns A rasieart Anmrnial Shandsed 4470 Sinnla Db Dnhmar Madifiad Rifiman Shast Rl

Kalkreuth Roofing and Sheet Metal
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Stee

For Stndng/La

Assembly Details

(1 Caver rsngie i)

Hew R

attafhed

2 0 542 f00fs, Sé
AdoEe Acrsbal Feades wersion 6.0 of later

FM 1-105A SH

F.

10 ownioad Mis soffware for fee

None

Everguad Lsemss TR0 View
Everguand PO View
=) J
wrikd, ot aie Migwr
1 7. [Deck) Sal |
Dri-Te Edra Meavy Duty ASAR Assembied Screw and 2.5 View
Migwr
GAF vl Tec 2 8 in. Barbesd XHO Plate
GAF Dvil Tee XHO Fastener
C)sssrienn i
Eyehook Seam Plate
OMKG D screm
Migwr
Evenouk Hiees Fasl Plates
MG XHD serew
Eyenaok Azcuseam Plate
QMG AN st
Migwr
el Tec Eyehosk AccuSeam Plate
Dvi Tee XHO Fastener
Ve
(C)sssrross i
OMG
GAF
O it
Evenook Seam Flate
DV Tee XD Fastener
3. Insylation {Board Stack)
G EnergyGuard NH Polyiso Insulation View
GAF EnergyGuard NH Ulira Polyiso Insulation View
GAF EnergyGuard POLYISO INSULATION View
GAF EnergyGuard TAPERED POLYISO INSULATION View
GAF EnergyGuard Ultra Polyiso Insulation View
GAF EnergyGuard Ulira Tapered Polyiso Insulation View
National Gypsum Company DEXcell Cement Roof Board View
National Gyps! | o T View
Nafional Gypst Usage Details x View
Owens Comin View
Owens Comin |nsulation (Board Stock) View
Qwens Comin Wigw
4 Securement (B( Company: GAF
(@) 555P15260 Trade Name: EnergyGuard POLYISO INSULATION View
See Separa . -
Ses Separa Material: polyisocyanurate/polyurethane
5. Insul (Boar Min Board Size: 48.00 x 48.00 in
GAF Board Profile: fiat Vigw
GAF View
GAF Min Thickness:  (0.5000 in View
GAF Max Thickness: 4 0000 in View
GAF View
GAF Min Density: 0.0000 Ib/ft3 View
National Gypst View
National Gypsi Comments: none i
National Gypst View
Owens Comin,, . View
Owens Coming (China) Investment Co., Ltd. Thermafiber RD-180 View
Owens Coming (China) Investment Co., Lid. Thermafiber RD-200 View
6. Thermal Barrier optional
GAF EnergyGuard Periite Roof Insulation {homogeneous) View
GAF EnergyGuard Periite Roof Insulation (laminated) View
Geargia-Pacific Gypsum LLC DensDeck View
United States Gypsum Company SECUROCK Gypsum-Fiber Roof Board View

Kalkreuth Roofing and Sheet Metal
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See Separale

Securement (T

Hilti Inc
Hiti Inc
Hiti Inc
Hilti Inc
Hilti Inc
Hiti Inc
Hiti Inc
ITW Comm
ITW Comm
ITW Comm
ITW Comm
& Securement (D
Hili Inc
Hilti Inc
Hilti Inc
Hilti Inc
Hilti Inc
Hilti Inc
Hilti Inc
Hilti Inc
Hilti Inc
ITW Gommerc

See Separate  Usage Details
See Separale

Deck (Steel)

Company:
Trade Name:
Acoustical:
Design Thickness:
Rib Type:

Max Span:

Min Depth:

Min Grade:
Max Depth:
Min Thickness:
Min Width:
Max Width:

Comments:

s

See Separate Steel Deck Manufacturer Listing
steel deck, min 80 ksi, 20 to 18 ga., wide rib (=90 psf)
No

0.0358 in

Type WR

72.0000 in

1.5000 in

80.0000 ksi

1.5000 in

0.0000 in

24.0000 in

36.0000 in

none

APPROVED

An FM Approvals’ approval applies to all of
the attributes of the specific FM standard
referenced and may address multiple
attributes (e.g., fire, uplift, impact, solar

reflectivity).

Kalkreuth Roofing and Sheet Metal
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Technical Issues & Risks

Recommendations

Compliance with FM and UL requirements

e Obtain UL rating and/or FM approval
information from manufacturers
— FM Roofnav number
— UL certification

e Maintain this information in your
project file

Note: With FM and UL’s current online
systems, only current information is
accessible; legacy information is not readily
available.

Some “fun” with RoofNav

mgraham - My Accound - Logout

Classifications | Specficabons  Search Resulls

Assembly Characteristics

5 -
Assembly Ratings
v psi

Wind Upiift >= v 60
Intemnal Fire: (Select)

Exterior Fire (Sakact

29
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MYPROJECTS | PRODUCT SEARCH

Classfications cifications | Search Results |

ASSEMBLY SEARCH

RATINGS CALCULATOR

30

mgraham - My Account - Logout

Enter Assembly #

Found: 854473 records

Assembly # & Cover Type

100 Composite Panel System

Standing/Lap Seam System

300 Composite Panel System

Composite Panel System
500 Composite Panel System
Standing/Lap Seam System

Composite Panel System

Standing/Lap Seam Sysiem

10-0-0 Standing/Lap Seam System
12-0-0 Standing/Lap Seam System
13-0-0 Standing/Lap Seam System

Composite Panel System

Standing/Lap Seam System
16-0-0 Standing/Lap Seam System

Standing/Lap Seam System

Standing/Lap Seam System

19-0-0 Standing/Lap Seam System
20-00 Standing/Lap Seam System
21-0:0 Standing/Lap Seam System
22-00 Standing/Lap Seam System

\4402345s789m

R

Application Type

New Roof
New Roof
New Roof
New Roof
New Roof
New Roof
New Roof
New Roof
New Roof
New Roof
New Roof
New Roof
New Roof
New Roof
New Roof
New Roof
New Roof
New Roof
New Roof

New Roof

12 13

Securement Type

Attached
Attached
Attached
Attached
Attached
Attached
Attached
Attached
Agtached
Attached
Attached
Attached
Attached
Attached
Attached
Attached
Attached
Attached
Attached

Attached

Deck Type Wind Upift
Mo Dack 105
No Dack %0
No Deck 60
No Deck %0
Mo Deck 75
Mo Deck 50
No Deck 60
No Deck 120
No Deck %0
No Deck 60
Mo Deck %0
No Deck 90
No Deck 80
No Deck 80
No Deck 90
MNo Deck 105
Mo Deck 80
Mo Deck 90
No Deck 80
No Deck 80
20 v  items per page

I/Fire.

1

Effre  Slope

5

» » » » » » P P PP OFPPEPPPEPPEPPEDP
o

1 - 20 of 954473 items.

954,473 approved roof assemblies (as of Feb. 16, 2018)

Hail

ANSI/SPRI/FM 4435/ES-1, 2011 Edition

Kalkreuth Roofing and Sheet Metal
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ANSI/SPRI/FM 4435/ES-1, 2011 Edition

f{x * Design wind loads

seri . * Tested resistance:
< . RE-1
St B : . RE-2
* RE-3

* Prescriptive
requirements

* Appendixes

* Commentary

Tested resistance

Test Schematic for Test
RE-1

Fascia

Membrane

25°
/ I

Y

Figure RE1.1

62
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Tested resistance

ANSI/SPRI FM 4435/ES-1, 2011 Edition

Fascia Blow-Off Test Set Schematic
(Force at Failure x Face Area = Blowoff Resistnace)

Horizontal
Component

-

=F

Load

Force

Figure RE2.1

63

Tested resistance

ANSI/SPRI FM 4435/ES-1, 2011 Edition

Figure RE3.1

RE3 Test—Face Leg FPull

Figure RE3.2

RE3 Test—Back Leg Pull

64
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NRCA'’s shop-fabricated edge
metal testing

www.nrca.net

About | Contact | 101N

NRCA AN S

WX fbmaeeion

Mational Rooking Contractors Avsociafion

Members only

Technical  Educal Member directory

Mment advoc: Safety and

surance  Career Center  Consumers
{ome > Technical

Shop-fabricated edge metal testing
ANSI/SPRI E5-1 tasting

Renew your membership
Click hare to renew your memba
dues online

our memb

rehip

Links

NRCA's ITS certification for
eempliance with ANST/SPRI ES
1

NRCA's UL certification for Rool

ng industry news
compliance with ANST/SPRI ES
1

I hold Reafing Day in D.C. 2018

% ProCertification Program
workshep at [RE

Last call for
applica
NRCA offer

Alliance scholarship progs
securement for low-slope roofs

155 for foremen

[ More news ]

Find a contractor
Foof type | Flease

ZIP Code

Find roofing contractors by state

Sponsored links
Rooling Day in
NRCA will hold

Kalkreuth Roofing and Sheet Metal

February 18-20, 2018
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THE NRCA ROOFING MANUAL

EMBEDDED EDGE (A-TYPE)
4 G GALVAMIZED.

TESTED RESISTANCE

ANSUSPRI ES1

L
200 GALVAMIED STEEL CLEAT
COMTINUGLS FIRCNT FAGE CLEAT

UL-25
I

22 G
" A GALVANIT

S 24 GAUGE (0024 THICK]
GALVANIZED ETEEL
CONFORMING TO ASTM AS53

GE (0.030° THICK)

CONFORMING TO ASTM A853

#
PR
g-_.| |.‘_‘
FABRICATION
[ " 1 U LONG QALY STEEL
L 0 NAILE AT ¥ O.C.
& CONTINUIGUSLY HAND
CRIMF HEM OVER CLEAT
INSTALLATION
ANSUSPRI ES1
COPING TESTED RESISTANCE
THE NRCA ROOFING MANUAL | »24 G arvanzzn s, UL-4
ComTCTORDE L ERE | o e T ann | T B
'GASKETED BACK FACE FASTERER LIS FT.  dani
ERTL]

12 WA

- 24 GAUGE (0,004  THICK) GALVANZED
ETESL CONFORMING T0 AST ASS3

x
3 22 GALIGE {00307 THICK) GALVANIZED l
.

FABRICATION

coPna

CONTINLIOUS CLEAT

ROOFING NAIL AT € Q1

He
AT OC

1 14 LONG GALVANIZED STEEL

1 U LOMG GALVANIZED STEEL-
EAC) ECREW WITH WASHS

L CONFORMING TO ASTM AE53 o

CONTINLIOLISLY HAND CRIMF HEM

vER oL

INSTALLATION

Kalkreuth Roofing and Sheet Metal
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NRCA’s shop-fabricated edge metal testing

® NRCA has third-party certifications:
— UL
— Intertek Testing Services, N.A.

e Contractors included in NRCA’s third-party
certification program are listed on NRCA’s
website: www.nrca.net

¢ If interested, contact me for more
information.

Polyisocyanurate insulation

Knit line, thickness and dimensional stability concerns

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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Professional Roofing
February 2016

www.professionalroofing.net

Knit lines

Kalkreuth Roofing and Sheet Metal
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Knit lines -- continued

Photo from manufacturer’s product
literature

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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Thickness and knit lines

As delivered by manufacturer.

Knit lines -- continued

After conditioning: 158 = 4 F and 97 * 3% RH for 7 days

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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“NRCA recommends the use of a suitable cover
board layer over polyisocyanurate insulation
before the installation of roof membrane.”

-The NRCA Roofing Manual: Membrane Roof Systems-2015

Thickness variations in polyio. insulation
LRESEARCH‘TECH

A ot

3 Professional Roofing,
\ ‘ July 2017

Not quite Measuring Up e

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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Thickness variations

Polyisocyanurate insulation

e Measured thicknesses notably less than
nominal

e Reports from throughout the U.S.

e More common with thicker product

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

e 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)

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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B o -n‘ﬂl_. = —

Allowable tolerances

ASTM C1289 (Polyisocyanurate |nsu|at|on)
[5 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.

he X Direction—Unless otherwise
nsulation board shall be furnished with
m

(2.6 mm/m) when examined in sccordance with Practice CS5

- S p Edges—When specified, the insulation board [\

icated with shiplap edges along its longest dimen

. minal depth of each shiplap shall be the sum of
its thickest facer dimension plus one half the thickness of its | .

core foam dimension oot e
8.4.2 For boards 2 in. (50.8 mm) or greater in nominal

thickness, the width of the shiplap shall be | in. (25.4 mm). For

boards less than 2 in. (50.8 mm) in thickness, the nominal | P Mex
width of the shiplap shall be one half the thickness of the faced Mess
board product

Fm e Trueness—The thermal insulation huards shdll not
dcpun from absolute flatness more than Y& in/ft (10 mm/m) of
length or width when examined in accordance with Practice
C550.

8.6 Avai s—The thermal insulation boards are nor- [+ ¥
mally supplied in sizes of 4 by 4 It (1.22 by 122 m), and 4 by
s{ 8 fi (122 by 2.44 m) for use in roofing applications. For
sheathing cations the thermal insulation boards are nor-
mallv supolied in sizes of 4 by RN (122 by 244 m) 4 by Oy bt —

8.7 (rmhmq and Depressions—The thermal ll]\LI'.lllUl'l
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.

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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The issues...

Thickness variations in polyiso. insulation

* Most physical properties are thickness related

e R-value loss:

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

¢ |nsulation thickness does not match established
wood blocking heights

NRCA’s recommendations

Thickness variations in polyio. insulation

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

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

¢ Also contact NRCA Technical Services

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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Silica exposure

NRCA Industry Issue Update

April 2016

O5HA's final silica regulation

1A hos insued o e e regarding worker aspotre & cryskoline wica

Kalkreuth Roofing and Sheet Metal
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ABout | Contact | JOIN

NRCA

Memonad Booking Conmactars Assackabon

Members only  Bookstore  Technical  Education  Member directory  Government advocacy  Safety and insurance

Career Center  Consumers

Home > Safety and insurance
Renew your membership

ek boere bo renew your membershin

Silica reg ion resources (

Links

OSHA Reguiation I9 CFR §1153
and Appendices A and B

Respirable crystalling silica
[RCs)

Roofing industry news

fing worker wilica training NRZA will hoid Roofing Day in D.C. 2018
PowerPoint Presentation

Seaples Advantage ofers special discounts for
Regulacion de construccién para NACA members

silice cristabing de O5HA

PowerPOINt Presentation

Sample written sllica expossre

control plan

Samede respiratory protectisn

program

Silica website resources [ More news ]

Toolbex Talks—Silica dust
cantrel whike cutting/ grinding
et

control while drilling inta
enmerete fmorar
MR (81 L L2, S COM Toolbsx Talks—Control de polve
d e silice mientras se corta/ pule
| hygiene a ratory s, o una regleta
« regulatory text of the rule at 29 CFR §1153 and Toolbax Talks—Control de polve
Appendices A and B e sillee mientras perfara
+ NRCA's objective data collection fo fiy posu Sormigin/argeease
under 20 CFR 1926.1153 (this Socument wil s WRCA's silica oajective data

OEHA Intesim enforcensent
guidance

Find a contractor
Fellawing is & summary of the rule: R

Silica Go

Find rasfing contractons by state

Sponsored links

| rmany years aft
ther lung isswes such

Silica

Silica refers to the chemical compound silicon dioxide (Si02), the most common form of which is quartz.
Sand, a key component in many building products such as mortar, clay and concrete tiles or pavers, and
brick, is mainly composed of silica in the form of quartz. The danger results when the smallest of particles
(respirable) penetrate to the gas exchange area of the lungs; larger particles do not travel that deep inte the
lungs and are purged by natural actions of the body. The respirable particles remain in the lungs and cause
permanent scarring of lung tissue, making breathing increasingly more difficult—an occupational disease
known as silicosis that often does not manifest until many years after exposure. According to the American
Lung Association, silicosis also increases the risk of other lung issues such as tuberculosis, lung cancer and
chronic bronchitis.

OSHA has published a new rule regarding worker exposure to RCS in construction that takes effect Sept. 23,
2017. Silica is a concern when certain products or materials are cut, drilled or ground using powered
equipment and abrasive blades, drills or other equipment that results in dust comprising respirable particles.
Products that list silica, guartz or sand on the safety data sheet supplied by the manufacturer or materials
that contain those components may be a source of RCS. The OSHA regulation sets out new protocols for
minimizing worker exposure that are more comprehensive than the prior rule and will require greater
compliance efforts on the part of contractors.

< A sampH WiTHan w0 CONETGT BIan That COMTacton may  Toolsss Talk—Smcs aust
adapt to specify the elements required by the rula to imit worker santrol while cutting/ grinding

OSHA regulation

The rule applies to all exposures in construction except where worker exposure remains below 25
micrograms per cubic meter of air as an eight-hour time-weighted average. The 25-microgram threshold is
what O5SHA defines as the action level. A more protective or restrictive permissible exposure limit (PEL) of 50
micrograms per cubic meter of air as an eight-hour time-weighted average has been established under the
rule. A unigue feature of the rule is OSHA's specification in Table 1 at 29 CFR §1153(c)(1) of control methods
for 18 construction tasks or equipment uses. If a contractor implements the engineering controls and
respiratory protection listed in Table 1 for a specific task, the contractor is considered in compliance with the
rules for exposure to crystalline silica under the rule?initial exposure monitoring would not be required. As an
example, Table 1 requires an integrated water delivery system that continuously feeds water to the blade of
a handheld power saw used to cut suspect material. For outdeor use of four hours or less, Table 1 does not
require the operator to wear a respirator in conjunction with water delivery to the blade. However, if cutting
exceeds four hours, a respirator with an assigned protection factor (APF) of 10 also must be used with the
water delivery system.

T TR TR OGS TR
9

ST OO TTSaTy Y Ears SIEy BRSO ACCOTOTSy T TV ATTRErTCaTT

Cangress
osis also increases the risk of other lung isswes such a3 tuberculosis, lung cancer and
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NRCA

Memonad Booking Conmactars Assackabon

Members only  Bookstore
Career Center

Technical
Consumers

Home > Safety and insurance

Silica reg ion resources (

NRCA has developed tocls for contractors
of the LS. and
regulation ta

o\-\m:l‘omt pre’en:ahan that contractors can use 1o fac
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by clicking here
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ABout | Contact | JOIN

Member directory  Government advocacy

Links

OSHA Reguiation I9 CFR §1153
and Appendices A and B

Respirable crystalling silica
[RCs)

Roaling worker silica training
PowerPoint Presentation
Regulacion de construccién para
silice cristabing de O5HA
PowerPOINt Presentation
Sample written sllica expossre
control plas

Silica website resources

Toolbex Talks—Silica dust
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reglet
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NRCA will hold Roofing Day In 0.C.
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[ Hore news ]

Find a contractor

Find rasfing contractons by state

Sponsored links

Roofing Day In D.C. 2018
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Objective Data Collection for Roofing Industry Exposures under 20 CFR 1926.1153

2016, bat

at initialk

Accordmy to OSHA, about 2.3 mull

1 indisstey opera

e

on comstruction

extensvely by o

CONtIaCtors in =

Silica sefers to the chemical compa

quartz. Sand. 3 key component in o

pavess and baick, mal

mategials cont:

trave] that deep into the

remain in the Jungs and pecmary

an occupationl disease known as alicos:

nd Health Ad:

delayed untd June

e oz less that can get into cxi

k workfnees comprises abaunt ;

such as concrete

siliea means inbaled particles 10 microns in
healeh peablems. ‘The at-
cut, epnsh of prind silica-containing matesials

sch as hrick mannfacturing, fous

s cited by OSHA a5

ex3, bt thas objective data compilation bas been

any bullding products like m

male on worker exporre to respirable crystalline silica (RCS). The mie became effec

workers are exposed to RCS in the workplice—es

ennrme

nd stone and 300,

ol

1g exposiite to RCS

g worker expormie

d sulicon dioxsde (5i0;) the most common form

is composed of silica in the form of quartz. Hazards develop whes

| penieteate o e gas exchange area of the lngs; luger parncles do not

= and are pusged by naneal action of the body. The o

(OSHA) sekeased a Lal

2017, and Gnally initiated Sept. 23, 2017

al Dy aseas ac
watken who dedl,
00 workess

dres and hydeaulic fractu

ar, clay and concrete tiles of

Jam 11, 2018

June 23,

rable

d cause

whick

hle particles

¢ yean

Kalkreuth Roofing and Sheet Metal

February 18-20, 2018



Technical Issues & Risks 46

Questions... and other topics

Metal stud-framed parapet walls

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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2 SELF TAPPING
FASTENERS PER
STUD (TYPICAL) —

METAL STUDS
(TYPICAL)

6" (152 mm)
WIDE 22 GA,

SHEET METAL
BACKER FASTENING
STRIP

APFROPRIATE JM
FASTENERS 12°
(304 mm) O,C,
THROUGH METAL
BACKER STRIP
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Applicators need more guidance
on base termination/attachment details

The NRCA Roofing Manual - 2018

Kalkreuth Roofing and Sheet Metal February 18-20, 2018
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Manual online

www.nrca.net

* Available to all NRCA
member registered users
(multiple users per

member company)

——| * “Members only” section,
click on “My account”,
the “Electronic file”

* View, download and print

NRCA App

* NRCA App available on the
Apple Store and Google Play
Store for tablets

* iPhone App also available

* Register within App as being
an NRCA member

* The NRCA Roofing Manual is
viewable to NRCA members

* Favorite and send pages
features

ASPHALY

Kalkreuth Roofing and Sheet Metal
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Quality Control and
Quality-assurance
Guidelines for the
Application of
Membrane Roof
Systems

Y NRCA

Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600
Rosemont, Illinois 60018-5607

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

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