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Roof decks... and acceptance

* Concrete roof decks
* Steel roof decks

* Wood roof decks

* Other roof decks

Concrete roof decks
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CONCRETE DECK MOISTURE ‘ Professional Roofing

PROBLEMS CONTINUE TO

PLAGUE THE ROOFING INDUSTRY Februa ry 2022

Some things we (now) know...

* Concrete requires a water-to-cement ration of about 0.24 for
proper hydration; additional water is added to facilitate
handling and placement

* Actual field measured water-to-cement ratios of 0.5 up to 0.75
are not unusual

e Concrete will continue to cure when it’s RH is about 80% or
higher and its temperature is about 40 F or higher

Kalkreuth Roofing and Sheet Metal
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* Concrete’s porosity is at its highest shortly after placement
and its porosity gradually decreases over time (curing)

* Fly ash (a concrete additive) typically reduces concrete’s
porosity

* Concrete finishing techniques can impact concrete’s porosity
* Many concrete admixtures will retard concrete drying

* Power finishing air-entrained concrete mixes can result in
surface dusting, crazing and spalling.

* Re-wetting (precipitation) has a significant impact on
concrete’s drying rate

* Concrete is a highly variable construction material

Moisture mechanics -- Summer conditions

Warm outside air

Vapor drive

¥

“Cool” conditioned air

Kalkreuth Roofing and Sheet Metal
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Winter conditions

Cool outside air

Vapor drive

Warm inside air

Conclusions...

* It’s not the roofing industry’s water

* We shouldn’t take responsibility (or be held responsible)
for concrete deck water

* Roofing contractors typically do not have the expertise or
project-specific knowledge to make “dryness” or “when to
roof” decisions on concrete roof decks

10
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About ~ Become A Member

m N R( A NATIONAL ROOFING CONTRACTORS ASSOCIATION

Legal Database  Legal HelpLine  Education - Resources ~ Legal Library My Account
Contract provision addresses installation of roof
system over concrete deck

Assessing moisture content in roof deck: Roofing Contractor is not responsible for the effects of moisture
migration originating within the roof deck or substrate, including concrete decks, or due to moisture vapor
drive from within the building. Residual moisture within the roof deck, particularly structural concrete decks,
can adversely affect the properties and performance of roofing materials, regardless of additives or concrete
admixtures that may be included in the concrete mix. gl Ne TE e GIEETee Ty T E e E G LT
nstallation indicates only that the Roofing Contractor has visibly inspected the surface of the deck for visible
defects prior to commencement of roofing and the surface of the deck appeared dry. The 28-day concrete

curing period does not signify the deck is sufficiently dry.

Roofing Contractor is not responsible to test or assess the moisture content of the deck or evaluate the
likelihood of condensation from moisture drive within the building. Roofing contractor recommends that
roofing not commence until probes in concrete decks show moisture content is no greater than 75% relative
humidity when there is no organic content within the roofing materials. Wood fiberboard, perlite and organic
paper facers on polyisocyanurate insulation will generate mold with relative humidity as low as about 65-
70%.

Consumers

February 24, 2022

Steel roof decks

12
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Terminology -- Steel roof decks

FLANGE W'F[;?H DITEEE?IE)N
DEPTH
RIB SPACING FLUTE
13
THE
SITUATION
WITH STEEL
DECKS Professional Roofing
Steel .roof deck da.s'\gn can affect roof system M a rc h 20 1 7
14
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SDI bulletin
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ATTACHMENT OF ROOFING MEMBRANES TO STEEL DECK
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* Decks designed for
joist spacing between
5" and 6’ 8” o.c.

* Deck designed for
uniform loading

* Seam-fastened single-
ply membranes are a
concern

15

Membrane seams across deck flutes

SDI: 3.8 X moment (deck); 2 X load (joists)

16
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Membrane seams in deck flute direction

SDI: 12 X bending moment and shear (deck)

17
SDI Technical Note-No. 7 (Nov. 2019)
Mechanical attachment of single-ply roofing
membranes to steel roof deck: Implications for
steel deck design
o Link
18
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ROOF DECK DESIGN

SDI’s Roof Deck Design Manual,
Second Edition

C %
STEEL DECKINSTITUTE

Link

19

Section 2.14 il Attached Single-Ply Roof

For both new construction and rercofing or recovering of existing roofs, mechanically
attached single-ply roofing membranes are often used. As opposed to adhered
membranes which are continuausly adhered to the insulation board, and uniformly load
the deck when loaded by wind uplift, mechanically attached membranes are attached
using lines of mechanical fasteners at the membrane seams. These seams can be
spaced from 4 foot to over 20 foot on center in some applications. Then loaded by wind
uplift, these membranes load the steel deck with line loads that ean increase the bending

moment by several hundred percent over a uniformly applied upiift

i

L

Figure 2.4 - Membrane Loading Deck

Some key points that the Designer snould kesp in mind

1 The lines of fasteners must not be permitted to be placed parallel to the roof deck
ribs. In this case, the deck resistance in reduced to that of a single rib, and failure
of the steel deck is inavitable.

2. The Designer must consider the effect of the line loads on the steel roof deck and
underlying framing, and design the deck and framing accordingly.

3. When reroofing or recovering an existing roof, strict attention must be given to
the capacity of an existing steel deck that was originally designed for a uniform

upift load. A mechanically attached membrane may not be feasible

SDI Technical Note 7, "Mechanical Attachment of Single-ply Roofing Membranes to
Stesl Roof Deck: Implications for Steel Deck Design’ should be refered to for
additional information.

STEEL DECK INSTITUTE

Kalkreuth Roofing and Sheet Metal
Wheeling, WV
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Mechanically Attached Membrane:

Moment Woment
Mechanically
? Increase over Increase over
Attached Mo e | DM Marac /| DMy
Adhered Adhered
Membrane
Membrane Membrane
Y
Zone T (nterior) 088 530% [ES 43%
NS Perimeter in
052 175% 042 109%
Zone 2 (Edge)
NS Perimeter in
0.80 179% 063 106%
Zone 3 (Comer)
EW Perimeter,
attached parallel 318 1065% 417 1065%
to deck ribs

Observations:

1. A mechanically attached membrane greaty increases the flexural demand on the

deck over an adhered membrane. Except where attached parallel to the deck ribs

in the E-W perimeter, the 40 ksi WR deck has adequate flexural capacity. Lower
strength 33 ksi deck may have been overioaded in flexure in Zone 1:and 3.

2. It is important that the membrane width be decreased in the edge zones as
defined in ASCE 7. If the 10 foot membrane width was continued in the edge
Zones, the deck would have been overloaded in flexure in Zones 2 and 3.
Membrane width is impertant. A 12 foot membrane width, as opposed to the 10

o

foot width in this example, would have most likely overloaded the deck in flexure.

Membranes much wider than 12 foot are cumrently in use_

o

The effect on deck securement to the support framing, and the upliftloads on the
support framing, also need to be considered
Deck formed from steel of higher strength than 40 ksi, or thicker gage, may be

m

considered in new construction.

£l

. Careful analysis of exisling structures being re-roofed or re-covered with a
mechanically attached membrane, that originally had an adhered membrane,
must be performed. Narrower membrane widths may be needed

SECTION 6 | EXAMPLES

February 24, 2022

Professional Roofing
March 2017 - Sidebar, page 37

Steal roof dacks typically are manufociured (rolled) using uncoaled black sieel or galvanized (zinc-
STEEI_ ROOF coated) sieel. Uncoated sieel roof decks typically are deliverad lo a job sile milkprimed on one or both
sides with the inlent of providing some degree of corrosion profection until job-sile placement feraction).

DE(K FlNISH S thMimeﬁ&mmmthwmumW

LI AT

“..NRCA recommends steel roof decks have a minimum G-90

galvanized coating companying with ASTM A653, “Standard

Specification of Steel Sheet, Zinc-coated (Galvanized) or Zinc
Alloy-coated (Galvannealed) by the Hot-dip Process.”

The technical bullefin wos supported by The American Institule of Archilects, Asphalt Roofing Manufac-
furers Association, Institule of Roofing and Walerproofing Consuliants, and RCI.

NRCA curreniy mainiains its position: NRCA recommends seel roof decks have @ minimum G-90
galvanized coating complying with ASTM A553, “Siandard Specification of Sheet Sieel, ZincCoated
(Galvanized) of Zincron Alloy-Coated (Galvannealed) by the Hot-Dip Process.”

Additional information regarding steel roof decks is conlained in The NRCA Roofing Manual: Mem-
brane Roof Systems—2015.

wprofesiondloofingaet MARCH 2017

22

Kalkreuth Roofing and Sheet Metal

Wheeling, WV

11



Emerging technical issues and risks

February 24, 2022

NRCA’s recommendations

Uniformly-loaded vs. non-uniform, linear pattern loaded steel roof decks

* Do not make representations regarding the
structural adequacy steel roof decks.

* May want to raise the question whether a steel
roof deck has been designed using FM 1-29,
SDI’s Technical Note No. 7 (November 2019) or
SDI’s Roof Deck Design Manual, Second Edition
(June 2020)

23

Plywood and OBS roof deck concerns

24
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[ RESEARCH+TECH

Professional Roofing
December/January 2020-21

Know your steep-slope
roof decks

25

Standards for wood structural panels

International Residential Code, 2018 Edition

Plywood:
* U.S. Department of Commerce PS-1, “Structural Plywood”

* CSA Group 0325, “Construction Sheathing”

Oriented-strand board (OSB):

* U.S. Department of Commerce PS-2, “Performance Standard
for Wood-based Structural-use Panels”

* CSA Group 0437, “Standards for OSB and Waferboard”

26

Kalkreuth Roofing and Sheet Metal
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Common, but not referenced in the Code

Plywood and OSB:

* APA-The Engineered Wood Association Standard PRP-108,
“Performance Standards and Policies for Structural-Use
Panels”

27

Roof sheathing attachment

IRC 2018 Table 602.3(1), Rows 30-32 (minimum attachment):

* Panel edges:

— 2%-inch-long 8d common nails at 6 inches o.c. at supported panel
edges

* Intermediate supports:

— 2%-inch-long 8d common nails at 12 inches o.c. at intermediate
supports

28
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Roof Construction

APA Form E30, “Roof Construction”
--Roofing-specific excerpts from

%’\\: - APA’s Engineered Wood Construction
e e T— Guide (102 pages)

[
>
~

29

Recommendations

Roof sheathing attachment

* New construction:

— Be careful with deck “acceptance”.

— Deck acceptance should be limited to the visual surface and
no visual presence of moisture on the surface

* Reroofing:
— Since deck condition and attachment typically cannot be
determined until roof covering tear-off, consider unit price or
T & M pricing for deck replacement and/or deck re-fastening

— Prepare building owners for the need for deck replacement
and/or deck reattachment

30
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FM Global-insured roofing project process

31
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The problem...

FM Global’s X2688 form is typically completed after
the roof system has been designed, bids are
received and a Contract for the work is signed

...any resulting changes should be addressed by a Change Order

33
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The following design criteria were used for thus review:
e 125 mph Wind Speed (for 3-second gusts)

¢ 1.15 Wind Importance Factor (for cladding)

¢ Ground Roughness "C"

¢ Partially Enclosed Building Classification

The following wind ratings are needed for each area

Main Roof 1-150 1225 (8 ft) 1-225(8ft x 16 /)

Review Comments:

1. After completion of the roof installation, conduct uplift testing in accordance with FM Global Property
Loss Prevention Data Sheet 1-52, Field Ierification of Roof Wind Uplift Resistance. Perform 2 tests in
the field, 2 tests in the perimeter, and 1 test in the corner. Final acceptance of the roofing installation will
be dependent upon satisfactory performance of the roof installation during the uplift testing The
following pressures are considered passing for each roof area

+ Field: 90 psf

Design loads (ASCE 7-10) from the Construction Documents:
* Field: -68.6 psf
* Perimeter and corners: -115.4 psf

Resulting loads for FM 1-52 testing (based on the Construction
Documents’ design loads):

* Field: -52 psf

* Perimeter and corners: -87 psf

* Situations like this are commonplace on FM Global-insured
projects

* I’'m aware of a project where a replacement FM Global field
engineer was brought in during a project... and FM Global
issued a new Plan Review Letter with significant revisions

36
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Conclusions and recommendations

FM Global-insured roofing project process

* FM Global/FM Approvals is not likely a party to the Contract for roofing
work

— FM Global makes recommendations to their insureds/building owner
clients

— FM Global should not be dictating to the Roofing Contractor
* A FM Global-insured roof assembly is a premium product

— It is typically (well) above minimum code requirements
* Actively manage roofing projects for FM Global-insured clients

37

Construction-generated moisture

38
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LRESEARCH +TECH

Professional Roofing
December 2021/January 2022

Construction-
generated moisture

Unintended moisture accumulation can

39

Some things we know...

Construction-generated moisture

* Cooler temperatures are more challenging than warmer

temperatures
— Cool air holds less moisture

* Some “modern” materials are less moisture tolerant
* Water-based products release moisture; more than solvent-

based materials

* Concrete is placed using much more water than is necessary

for proper hydration

* Concrete admixtures typically slow moisture release

40
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Some things we know (cont.)...

Construction-generated moisture

* Temporary enclosures can trap moisture/prevent moisture release
* Temporary heating can be problematic
— Propane heaters release large amounts of moisture vapor

* Bringing warm, stored materials out into a cold environment can
result in surface condensation

41

Recommendations

Construction-generated moisture

» Realize practical (and physical) limitations

* Consider appropriate contract provision language
so you don’t take on additional liability

* When construction-generated moisture cannot be
controlled, use a vapor retarder at the deck level

42
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Material and product shortages and price volatility

43

Guide for

' ASPHALT ROOFING
MANUFACTURERS ASSOCIATION

Media Contact

Asphalt. The Roofing Sclution.

Guide for halt Roofing Resources About ARMA

inte the cchalt o i

ARMA Releases Fourth Quarter 2021 Report on Asphalt Roofing Product Shipments

Publications

2020: 161,416,435
2019: 146,605,438
2018: 143,453,436
2017: 151,098,256

+18%

Asphalt Roofi

ng Product Shipments

| Individual shingles)

2,917,763 2,450,144

19.1% 14,215,825

12,910,687

Shipments (squares) a4 a4 5 H i %
2021 2020 Change 2021 2020 Change
Sieglas= .3, cluding 37,014,634 | 41,209,313 | -10.2% | 169,188,143 | 161,416,435 | 4.8%
individual shingles)
BUR base, ply, and mineral
cap sheets — U.S. (not 1,344,956 | 1,597,293 | -158% | 6587255 | 7078723 | -6.9%
| including saturated felts) | |
Modified Bitumen - U.S. 8,652,926 | 8955985 | -3.4% 34,545,343 | 12.0%
[ Shingles — Canada (including [ 10.1%

About ARMA:

44
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Material and product shortages and price volatility

Bookstore +

Resources

Construction material prices are 22.3%
higher than a year ago

Construction material prices rose 0.6% in December 2021 and
are up 22.3% on a year-over-year basis. nonresidential
construction material prices are 23.2% higher than a year ago.

Jan. 19, 2021

Resources v

]m N RCA\!ATIO,\HL?\OOFNG CONTRACTORS ASSOCIATION

Education ~  ProCertification® ~

Advocacy

Supply Chain Shortage Information

Construction material prices are 23.5%
higher than a year ago

Construction material prices rose 1.4% from October to
November and are up 23.5% on a year-over-year basis

Dec. 15, 2021

News + Events +

About v+ Become AMember v Consumers

[o]

®Login WCart Search

NRCAen espafiol +

Calendar

Education  Industry

& Jan 30 -Fel
NRCA's 135th Annual Convention and Interational Roofing Expo 2022
New Orleans, La

Feb.3,2022

8 Feb 32022
NRCA Foreman L eadership Training, Level 1
New Orleans, La.
@\
LEGALCON
Rosemont, Il

2022

+Full st of Events

Owens Corning will expand capacity to
meet growing demand

Owens Corning, Toledo, Ohio, plans to accelerate increased
production capabilities to support growing demand for its roofing
products.

Dec. 14,2021

45

INDUSTRY

ISSUE UPDATE

THE CURRENT SITUATION

NRCA Industry Issue Update:
Roofing Material Shortages
and Price Volatility

46
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Professional Roofing
February 2022

47

We are now learning a new term....

“...allocation...”

48
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Some common substitutions...

* Fasteners
* Adhesives
* |nsulation

49

Recommended substitution process...

* Owner approval
— Change order

* Manufacturer approval
— Documented in writing

* Code approval
— Code official acceptance (Documented in writing)

50
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NTERNATIONAL CODE COUNC!

tial damage, and where required by this code, the
building afficial shall require the bulding o mest the
£ Section 1612 or Section R322 of dhe

requurement
Iuternati idential Code, 3 applicable.

[A] 104.3 Notices and orders, The building official shall

issue necessary moticss or orders to ensure compliance with

thiz code
[A] 104.4 Inspestions. The butldig official shall maks the
required inspections, or the building qfficial <hall have the
authority to accept report: of inspection by approved agen-
eies or indrviduals. Report: of such inspections shall be in
writing and be certified by 2 responsible officer of such
approved agency or by the responsible individual The build-
ing official is authorized to engage such expert opinion 25
o report on unusual technical issues that
arise, subject fo the approval of the appointing autharity

[A] 104.5 Identification. The building official shall carry
proper identification when inspecting structures or premises
n the performance of duties under this code

[A] 104.6 Right of entry. Where it is necessary fo make an
inspection fo enfarce the provisions of this code, or where
the building official bas reasonable cause to believe that
there exists in a struchure o7 on a premises a condition that is
contrary fo or in violation of this code that makes the struc-
fue or premize: wniafe, dangerous or hazardous, the

cccupant and snty requested, I€ such
wnoccupied, the building official <hal
able effort to locate the owner or other person kaving charge
o control of the structure or premises
entry is refused, the building official
the remedies provided by law to secure entry

[A] 104.7 Department records. The building official shall
keep official records of applications received, permits and

SCOPE AND ADMINISTRATION

sable for cost in any action. suit or procesding that iz
mstituted in pursuance of the provisions of this code.
[A] 1049 Approved materials and equipment. Materials,
equipment snd davice: approved by the butldme offcial
shall be constructed and installed in accordance with such
approval
[4] 1049.1 Used
that are reus

and equipment. Material:
muply with the requirements of this

‘equipment and devices chall
pproved by the building afficial.

[A] 104.10 Modifications. Where there are practical diffi-
culties mvolved in carrying out the provisions of this code,
the building official shall have the authority to grant modifi-
cations for individual cases, upon application of the owner or
the owner’s authorized agent, provided that the building offi-
cial shall first find that special individual reason makes the
strict letter of this code impractical, the modification is in
compliance with the intent and purpose of this code and that
such modification does not lessen health, accessibility, life
and fire safety or structural requirements. The details of
action granting modifications shall be recorded and entered
in the files of the department of building safety

d, fees collected, reports of inspections, and

ued. Such records shall be retained i
the official records for the period required for refention of
public reconds
[A] 1048 Liability, The bulding afficial, member of the
board of appeals or employee charzed with the enforcement
of this code, while acting for the junisdiction in good faith.
and without malice in the discharge of the duties required by

erzonally
and iz hersby relieved Fom perzonal Lisbility for any damage
accruing to perzons or property 3 3 rezult of amy act or by

on. of an aet or omission in the discharge of officia

duties
[4] 10481 Legal defense. Any suit or criminal
complaint _instituted against an officer o1 employee
because of am act performed by that officer or employee
in the lawful discharge of duties and under the provisions
of this code shall be defended by legal representatives of
the jurisdiction until the final termination of the proceed-
ings. The building official or any subordinate sball not be

2021 INTERNATIONAL BUILDING CODE"

public. or conflict with emisting lws or
ordinances.

A determination that fhe variance is the minimum
necessary to afford relief, considering the flood
bazard

Submission to the applicant of writien notice spec-

i o be built, stating that the cost of food insur-
ance will be commensurate with the mcreased risk
resulting from the reduced floor slevation, and
stating that construction below the design flood
elevation increases risks to Life and property.

[4] 104,11 Alternative materials, design and methods of

construetion and equipment. The provisions of this code

are not intended to prevent the installation of any material or
to probibit any design or method of construction not specifi-
cally prescribed by this code, provided that amy cuch
alternative has been approved An alternative material
design or method of construction shall be approved where

13
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Some proposed purchase order language...

Stephen M. Phillips
Hendrick, Phillips, Salzman & Siegel, P.C.
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Potential Provision to Be Included in Purchase Orders
Issued by Roofing Contractors

[This might be used when ordering insulation, cover board or other products directly from
individual manufacturers or suppliers rather than through the membrane manufacturer as part
of a total system.]

PURCHASE ORDER

In consideration for payment for the materials described herein, Vendor agrees to furnish the
following materials in accordance with the prices stated herein and the plans and specifications for
the Project identified below. All materials shall be accordance with ASTM, manufacturer’s
product data and industry standards applicable to such materials. By shipping materials, Vendor
agrees that the materials are suitable for this Project and are compatible with the other materials
identified below scheduled to be installed at this Project.

Project: Roof Specification:
Location: Deck:

Description and Use of Materials to Be Furnished:
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Or, a simpler approach...

Materials shall be suitable to serve their intended purpose
on this Project.

55

Questions (and other topics)
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Mark S. Graham

www.marksgraham.com

Home About Me

Upcoming Events Papers and Articles Links

This website is intended to allow users easy access to my curriculum vitae,
news via my Twitter account, upcoming events, articles and symposium
papers, past presentations, useful links and contact information.

Additional information about my work is available on NRCA's website,
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Mark S. Graham

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

YA NRCA i smo

mgraham@nrca.net
www.nrca.net

Twitter: @MarkGrahamNRCA
Personal website: www.MarkGrahamNRCA.com
LinkedIn: linkedin.com/in/MarkGrahamNRCA
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