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New City of Chicago codes

Adoption and implementation dates

* Electrical Code and Elevator Code
— Already in effect

* Energy Code
— Went into effect June 1, 2019

* Administration Code (Adopted April 2019)
—July 2019

* Building Code (Adopted April 2019)

— Optional:  December 1, 2019
— Mandatory: August 1, 2020
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Adoption and implementation dates — cont.

* Planning and work groups:

— Fire Code

— Mechanical Code

— Plumbing Code

— Others

Administrative Building Code Conveyance Electrical Code Fire Prevention Fuel Gas Code
Provisions Device Code Code (Interim) (Interim)
Mechanical Energy Plumbing Code Building Existing
Code (Interim) Conserva tion (Interim) Rehabilitation Building
Code Code Requirements
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ZChicago
Construction

CHICAGO CONSTRUCTION CODES

ZChicago
Construction

CHICAGO

CHICAGO

ADMINISTRATIVE PROVISIONS BUILDING CODE

Based

BUILDING REHABILITATION CODE

Based or

ENERGY CONSERVATION CODE

Energy Conservation

Administrative Building Building Rehabilitation

£Chicago
Construction
[ofeYe[X] 2019

CHICAGO
BUILDING CODE

Based on the 2018 /nternational Building Code
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CHICAGO
BUILDING REHABILITATION CODE

Based on the 2018//nternational Existing Building Code®

CHICAGO
ENERGY CONSERVATION CODE

Based on the 2018 /nternational Energy Conservation Coce”
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SAVE THE DATE

MARCH 26, 2020

Half-day seminar - for Roofing Contractors, Roof
Consultants, Specifiers and Code Officials -
on implementing the new Chicago Building Codes and
lllinois Energy Codes in the roofing industry.

MORE INFORMATION COMING SOON
Pf E.S‘Blllﬁd by CRCA & NRCA

cm:ﬁ ¥ NrcA

Polymer-modified bitumen sheet testing

12
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Professional Roofing

Nine of 13 products tested complied...

February 2016

13

2011 testing

Only six of the 16 products tested complied....

14
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2019 MB testing

 ASTM D5147 -- Low-temperature flexibility (as received)
 ASTM D4977 -- Granule embedment (as received)

15

Products tested

2019 MB testing

* 18 products tested:
—7 APP
— 11 SBS
— 15 products with granules
— 3 products without granules (granule embedment doesn’t apply)

* Manufacturers:

— 10 (CertainTeed, Derbigum, Firestone, GAF, Garland, JM,
Polyglass, Siplast, Soprema and Tremco)

16

CRCA Tradeshow and Seminars 8



Roofing technical issues — From design, compliance and installation

January 15-17, 2020

Results — SBS products
2019 testing
Sample ID Modifier ASTM designation Low-temp. flex. (F) Granule loss (g)
1-A SBS ASTM D6164, Type |, Grade G -13 0.56
3-A SBS ASTM D6164, Type |, Grade S -27 NA
3-B SBS ASTM D6164, Type Il, Grade G -15 0.48
4-A SBS ASTM D6164, Type Il, Grade G -16 1.13
5-A SBS ASTM D6162, Type lll, Grade G -15 2.05
6-A SBS ASTM D6164, Type |, Grade G -13 0.34
6-B SBS ASTM D6164, Type Il, Grade G -13 0.53
6-C SBS ASTM G6164, Type |, Grade G -9 0.55
8-A SBS ASTM D6163, Type |, Grade G -20 0.09
9-A SBS ASTM D6164, Type |, Grade G -8 0.53
10-A SBS ASTM D6163, Type lll, Grade G Less than -40 1.16
ASTM spec. 0 (max.) 2.0 (max)

17
Results — APP products
2019 testing
Sample ID Modifier ASTM designation Low-temp. flex. (F) Granule loss (g)
2-A APP ASTM D6223, Type |, Grade G 21 0.95
2-B APP ASTM D6223, Type |, Grade S 10 NA
2-C APP D6223, Grade G 14 0.60
2-D APP ASTM D6222, Type Il, Grade G 10 0.65
2-E APP D6223, Grade G 9 NA
7-A APP D6222, Grade G Greater than 41 0.10
7-B APP D6222, Type |, Grade G Greater than 41 0.88
ASTM spec. 32 (max.) 2.0 (max)
18
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Summary of results

» 15 of the 18 products tested comply
* Results notably are better than 2015 and 2011
* Still some reason(s) for concern

19

Recommendations

2019 MB testing

* Select MB products carefully
* Consider seeking out products with third-party
verification of compliance:
— UL product certification
— PRI Product Validation
— Dade County Approval

* As always, call NRCA Technical Services if you see
anything unusual

20
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Steel roof decks/seam-fastened systems

21

SDI bulletin

2009

- * Decks designed for

ATTACHMENT OF ROOFING MEMBRANES TO STEEL DECK

. joist spacing between
: 5 and 6’ 8” o.c.

systems and design methods.

* Deck designed for
uniform loading

P
with 1 14° (38 ) flutes,with the structursl supports ussaly spaced between 50 (152 m) snd 6-8°
(203 m).Under it

of screwed, naied. be computed

* Seam-fastened single-
: g ply membranes are a
T o concern

22
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Membrane seams across deck flutes

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

23

Membrane seams in deck flute direction

SDI: 12 X bending f;oment and shear (deck)

24
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SDI bulletin — Conclusion

2009 bulletin

“...SDI does not recommend the use of roofing
membranes attached to the steel deck using line
patterns with large spacing unless a structural
engineer has reviewed the adequacy of the steel deck
and the structural supports to resist to wind uplift
loads transmitted along the lines of attachment. Those
lines of attachment shall only be perpendicular to the
flutes of the deck.”

25

FM Global’s Loss Prevention Data Sheet 1-29

April 2016

FM Global
Property Loss Prever

Revised/new criteria:
: 3 « Steel roof decks:
* Uniformly-distributed
loading
* Concentrated loading
* Lightweight structural
concrete

26
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THE
SITUATION
WITH STEEL
DECKS

Steel roof deck design can affect roof system

selection and design

Professional Roofing
March 2017

www.professionalroofing.net

27

Fastener pull-out tests...

There is little correlation between fastener
pull-out resistance and a steel roof deck’s
yield strength and uplift (bending) strength

28
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STEEL DECK INSTITUTE

Technical Note- No.7

MECHANICAL ATTACHMENT OF SINGLE-PLY ROOFING MEMBRANES.
TO STEEL ROOF DECK: IMPLICATIONS FOR STEEL DECK DESIGN

copyright 2019 stesldock nsinte

SDI Technical Note-No. 7 (Nov. 2019)

Mechanical attachment of single-ply roofing
membranes to steel roof deck: Implications for
steel deck design

29

).

Techical Note-No.7

generally accepted industry practice:

bending moments.

Analysis of Steel Deck and Supports for Mechanically Attached Membrane Roofs

For both new construction, and recovering or reroofing, the following guidelines reflect

1. Analyze the deck as a continuous 3-span beam, unless shorter spans are used.

2. Utilize all load combinations required by the applicable building code.

3. For the design spacing of fastener lines, place the first uplift line load at the
midspan of the first deck span, then continue to add line loads as applicable.
Repeat as necessary to determine the maximum positive and negative

4. To determine maximum uplift on deck securement fasteners and support framing,
place a line load atop a support.

SDI Recommendations

of attachment.

1. The SDI does not recommend the use of roofing membranes attached to the steel
deck using line patterns with large spacing (spacing greater than 1/2 of the deck
span) unless a structural engineer has reviewed the adequacy of the steel deck
and the structural supports to resist wind uplift loads transmitted along the lines.

2. When existing buildings with steel roof deck are recovered or reroofed with a
attached

a | should be

engaged to determine the limitations imposed by the existing steel deck.

w

The lines of

attached hall only be

perpendicular to the ribs of the deck. Membranes should not be attached with
lines of fasteners parallel to the deck ribs.
4. Des hould require p i

ensure that the lines of fasteners (direction and spacing) comply with structural
design assumptions. Determination of membrane layouts should not be left to the
option of field crews.

ib l: layouts to

30
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).

The steel deck bending and shear th d strength ofthe
fasteners attaching the deck to the supports are calculated using the North American
Specification for the Design of Cold-Formed Steel Structural Members (AIS] $100-16) and the
Standard for Steel Roof Deck (ANSI/SDI RD-2017). These design strengths are dependent on

Technical Note-No.7

the specified minimum mechanical properties (i.e. base steel thickness, yield and ultimate
strength) for the roof deck, and should be lower than the strength determined by field-
testing. Results of field-tests utilized to determine strengths which are dependent on the
mechanical properties of the steel deck, such as pull-out or pull-over of  screw fastened
through deck, must recognize the properties of the delivered steel may exceed the minimum
limits required by the steel ification. Therefore, field-test results must be adjusted

1.

SDI Recommendations

The SDI does not recommend the use of roofing membranes attached to the steel
deck using line patterns with large spacing (spacing greater than 1/2 of the deck
span) unless a structural engineer has reviewed the adequacy of the steel deck
and the structural supports to resist wind uplift loads transmitted along the lines
of attachment.

When existing buildings with steel roof deck are recovered or reroofed with a
mechanically attached membrane, a competent structural engineer should be
engaged to determine the limitations imposed by the existing steel deck.

The lines of attachment for mechanically attached membranes shall only be
perpendicular to the ribs of the deck. Membranes should not be attached with
lines of fasteners parallel to the deck ribs.

Designers should require pre-construction submittals of membrane layouts to
ensure that the lines of fasteners (direction and spacing) comply with structural
design assumptions. Determination of membrane layouts should not be left to the
option of field crews.

31

Expect additional scrutiny of seam-fastened,
mechanically-attached, single-ply membrane roof systems

32
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’

Professional Roofing
January 2020

Consider the deck

SDI provides additional guidance for steel
roof deck designers

by Mark s. Graham

Wwwprofessionairoofingnet JANUARY 2020

33

Moisture in concrete roof decks

34
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ASTM E96 calculated perm
Li i structural N | weight
Age Wet cup Dry cup Wet cup Dry cup
28 days 148 0.78 3.42 1.05
60 days 145 0.47 203 113

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.
o e =

Are admixtures the e
answer?

Professional Roofing, June 2017 Professional Roofing, December 2018
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NRLRC

National Roofing Legal Kes er

About NRLRC Membership Legal Help Line Education/Programs Legal Library Members Only

g Leg ource Ce LRC ne Welcome, mgraham (profile) | Logout | Contact | |Se

Contract provision addresses installation of roof system over concrete deck

Installing a roof over a structural concrete deck that is not sufficiently dry can cause an array of serious problems. A
concrete deck can cause inadequate adhesion or detachment of roofing materials, putting the roof at risk of

Contract provision addresses
inadequate drainage design

blow-off or failing wind-uplift testing. Over time, there is an increased risk that moisture in the concrete deck will
Contract provision states migrate into the roof system. This problem is particularly acute with unvented lightweight structural concrete roof
reroofing contractor not e A K ot co N . -
responsible for removing decks but is not limited to lightweight structural concrete. A general contractor faced with a compressed project
existing water and ice-dam timeline, delays and pressure to meet schedule may push a roofing contractor to proceed with roof installation before
protection membrane the concrete deck has had enough time to dry. Rewetting also is a major concern. In the event a project involves
[ More news ] installation of a roof system over a structural concrete roof deck, it is important a roofing contractor include a

provision such as the one above. Subcontract agreements roofing contractors are requested to sign commonly include a

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. Roofing Contractor's commencement of roof installation 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%.

36
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Concrete Roof Deck Moisture

Research—Executive Summary

By Matt Dupuis, PhD, PE.

History
In recent years, The Roofing
Industry has experienced
numerous newly installed roof
system falures afiributed o
Iatent concrete moisture. This
moisture is ree evaporable
moisture thatis contained in
the core of the concrate roof

Mot Dupuis, PO, PE. o the instolling roofing
contracior, as the surface

visually appears dry, and very well may be dy.
Storting in 2016, a collecion of indusiry pariners

pooled funds o research the concrete roof deck moisture

issue. These pariners included o nonprofitassociation,
rade associations, including CRCA, Chicogoland

Roofing Counci (CRC], the Nafional Roofing Coniractors

Association (NRCA) and manufacturers from the United
Stoes and Canada. The research was principally
conducted by SR Consultants at their laborafory in
Middlston, Wisconsin. The study examined existing
literature, moisture measurement fechniques, ful scale
insrumentation and computer modeling. Data collection
was concluded in Qd of 2018 and  research report
delivered in Q2 2019. This report is available from the
National Roofing Contractors Association (NRCA).

Concrete Types

Early roof system faikures reported to the NRCA revolved

around the use oflight weight skuctural concrele. This
s siruciral concrete using light weight manufaciured
aggregales, inlie of crushed stone. Light weight
siructural concrele, due o the light weight aggregates,
will contain a greater amount of mosture, than normal
weight structural concrete, when it is poured. Once
the concrete has cured, there is no reasonable method
to detect which concrete type, light weight or normal
weight, the roo deck is comprised of.

As ime progressed, more reports of moistur related
oo syslem failures over normal weight concrete foof

deck and visually undateciable

deck come to the NRCA's Technical Services' atiention.
Currenily, both concrete fypes are known fo be a rsk
factor for new roof systems. Appropriately, both concrete
ypes wers resaarched in this sudy.

Concrete Moisture Measurement Methods
There are numerous methods thot have been uflizad
o datermin the suitability of o concrete roof dack fo
recsive the new roof system. These includs asphalt
spot tes, the mat fest (ASTM D4263), calcium chloride
(ASTM F1869), electronic meters (ASTM F2659) and
drilled in probes (ASTM F2170). A ull discussion of
these mathods with their siranghs and weoknesses are
contained in the ful report.

The results of the research have identified the electronic
meter (ASTM F2659) as suitable for the roofing industry
to determine when the surface of the concrete is suitably
dry. Readings on an electronic mefer, such as the.
Tramex CMEXpert l Digital Concrete Moisture Meter,
that are within o 3.0-4.0% range, should be considere
“surface dry”. Research has shown the surface dry
condition is the extent of what a roofing conlracior con
do in the field, to evaluate concrete moisture. NRCA's
Legal Resource Center hos released suggested contract
longuage to this effect.

Therefore, a roofing contracior can only determine that
the surface of the concrete deck is visually clean and
suitably dry, using an elechronic meler. Conversely,

a roofing contracior is not in  posifion o determine
whether the core of the concrete is suitably dry and
should not be made responsible for the consequences
of such a decision. The roof system dasign, via the
Designer of Record, needs 1o fake o account the
moisture potentiol within the concrele roof skab.

The use of Drilled in probes (ASTM F.2170) has been
researched and uiilized in the field work. Within

the typical window of concrele pou o roof system
insiallation, these probes will typically read full scale
fie. 100% Relative Humidity). These fulscale readings
are resultont from the process of rewetting. The rewetting

Winter 2020 \\ CRCA TODAY 9

CRCA Today
Winter 2020
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[ RESEARCH+TECH
]
7/
’
i s
Ao
Deck1 Deck 2 Deck 3
(no MVRA) (with an MVRA) | (with an MVRA)
Specimen No. 1-1 1-2 2-1 2-2 3-1 3-2
Permeability (U.S. 1.9 1.8 37 3.4 37 38
perm)
Table: Average tested permeability values

Putting it to the test

NRCA conducts testing of molsture vapor
reduction admixtures
by Mark s. Graham

wwwprofessionairoofing.net FEBRUARY 2020

N RCA has conducted limited testing of a moisture vapor redc-

the con-

MVRAS are available from numerous suppliers snd typically sre
added to 3 concrete mix at the concrete batch plant separately from
oy other >

drum is rotated for 3 supplier’s recommended minimum smount
of time after dosage and before concrete discharge snd placement.

Professional Roofing
February 2020

“..These test results contradict
claims an MVRA minimizes
concrete’s ability to pass and
release moisture vapor...”

38
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Questions.... dialogue
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