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Moisture in concrete roof decks

NRCA Industry Issue Update, August 2013

Moisture in Lightweight Structural Concrete Roof Decks

Concrete Moisture Presents Challenges for Roofing Contractors
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Concrete moisture-related issues

* Moisture accumulation

* Adhesion loss

* Water-based and LVOC adhesives issues
* Material degradation

* Metal and fastener corrosion

* Insulation R-value loss

* Microbial growth

PORTLAND CEMENT ASSOCIATION
RESEARCH AND DEVELOPMENT LABORATORIES

m Drying time in daysJat 73 F and 50% relative Humidity
for a 4-inch- specimen to reach 3 Ibs/1,000 sq. ft./24 hrs.

Bottom Exposed to Bottom in Contact

Water-Cement Ratio Bottom Sealed
Water Vapor with Water

>
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Concrete
Hoors and

Moisture

Concrete Floors and Moisture (2008)

Howard Kanare

A concrete slab will reach a 75% RH

* Normal weight structural concrete
— Less than 90 days

* Lightweight structural concrete
— Almost 6 months

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 0.78 342 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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Re-think our concept of concrete roof decks

A concrete deck is not a non-breathable, non-absorptive solid

Re-think our concept of concrete roof decks
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[M RESEARCH+TECH

Professional Roofing
December 2018

Are admixtures the
answer?

Moisture vapor reduction admixtures (MVRASs)

Vapor Leck’

spgGoGreen.com

NRCA still has not seen an MVRA perform
successfully in concrete roof deck applications
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ASTM E96 testing of MVRA vs Non-MVRA concrete decks

Figure 1 - Roofing concrete cores without MVRA, samples 6-1 and 6-2

. _
fe A

Figure 3 - Roofing concrete cores with MVRA, samples B-1 and B-2.
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[ without an MVRA | With an MVRA

TABLE 2.1 SUMMARY OF AVERAGE WATER VAPOR TRANSMISSIC?« PROPERTIES

SAMPLES 6-1 AND SAMPLES A-1 AND SAMPLES B-1 AND )
6-2 A-2 B-2

SAMPLE ID 6-1 6-2 A-1 A-2 B-1 B-2
Perm-in \ 1.9 1.8 JN 3.7 3.4 3.7 3.8
Permeance for
25.4 mm 108 101 214 195 210 215
(ng/Pa*s*m2)
Permeability
(ng/Pars™m) 2.8 2.6 5.4 4.9 5.3 5.5

The specimens containing an MVRA have tested WVT values about two times
(i.e., more “vapor open”) more than the specimens without the MVRA

Deck acceptance

Whose moisture is it in the concrete?

Why should we take responsibility (or incur liability)
for someone else’s moisture?
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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
“wet" concrete deck can cause inadequate adhesion or detachment of roofing materials, putting the roof at risk of
ff or failing wind-uplift testing. Over time, there is an increased risk that moisture in the concrete deck will
e roof system. This problem is particularly acute with unvented lightweight structural concrete roof
imited to lightweight structural concrete. A general contractor faced with a compressed project

Contract provision addresses
inadequate drainage design

Contract provision states
reroofing contractor not
responsible for removing

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%.

Field uplift testing
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ASTM E907 is being re-drafted

From the ASTM committee process...

e FM has acknowledged there is no correlation
between their lab. testing and the 5’ x 5’ field test

¢ Allowable deflection limits will not be prescribed; will
likely be as agreed upon by the “interested parties”

e ASTM test methods require a precision and bias
statement; currently no data available

FM Global
Property Loss Prevention Data Sheets 1-29
16

| 2]
12" + +
+ + —
+ + + +
+ +
+ +
A B

Fig. 6a/6b. 4 x 4 ft (1.2 x 1.2 m) insulation boards secured with nine fasteners per board.

The test of pattern 6a failed at 105 psf (5.0 kPa) by fracture of the insulation board. The test of pattern 6b
failed at 160 psf (7.6 kPa) by screws pulling out of the deck.
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NRCA’s laboratory testing

Controlled laboratory conditions

STEEL DECK

T 1T [T 1T 1

EPDM

INSULATION

NRCA’s laboratory testing

Controlled laboratory conditions
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6” from edge 12” from edge 18” from edge
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NRCA’s laboratory testing -- Results

Controlled laboratory conditions

Fastener placement

Condition
6” from edge | 12” from edge | 18” from edge
Load a test failure 52.5 to 55 psf 60 to 75 psf 45 to 50 psf
Deflection at test failure 3% to 4” 2"to 5" ¥%"to 1”

NRCA’s laboratory testing

Interim findings:

Controlled laboratory conditions

e Results are variable/not repeatable

e Differences in failure loads between 6” and 12” fastener
offsets are not as large as is indicated in FM 1-29

e FM 1-52’s %” to 1”/ASTM E907’s 1”maximum allowable
deflections appear arbitrary/very conservative
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Recommendations
Field uplift testing

Be knowledgeable and cautious....

Consider contract provision language

— See Industry Issue Update or NRLRC Contract Provisions

In hurricane-prone regions consider alternative systems

— Field uplift testing does not apply to mechanically-attached
membrane systems

Witness any testing and ask for/only act on written test
reports

Contact NRCA Technical Services

Polyiso. usage
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) TECH TODAY

Polyiso recommendations

The NRCA Roofing Manual provides guidance for polyisocyanurate insulation

by Mark 5. Graham
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ASTM C1289’s Types, Classes and Grades
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Polyiso. facer usage recommendations
The NRCA Roofing Manual: Membrane Roof Systems-2019

e Foil facers (Type 1):

— Wall assemblies
e Reinforced cellulosic facers (Type Il, Class 1):
— Most common facer

— Hot-applied systems
— Not recommended for water-based or LVOC adhesives

ASTM C1289, Type I, Class 1 facer

Raw material Finished product
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Polyiso. facer usage recommendations
The NRCA Roofing Manual: Membrane Roof Systems-2019

Foil facers (Type 1):

— Wall assembilies

Reinforced cellulosic facers (Type Il, Class 1):

— Most common facer

— Hot-applied systems

— Not recommended for water-based or LVOC adhesives

Coated glass facers (Type Il, Class 2):
— Generally the same facer used on HD polyiso. (Type Il, Class 4)
— Adhesive-applied systems

e Uncoated glass facers (Type Il, Class 3):

— Hot-applied systems

Polyiso. usage

NRCA recommends the use of a suitable
coverboard over polyiso. insulation

--The NRCA Roofing Manual-Membrane Roof Systems-2019
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Coverboard usage

12

longstanding

recommendation

) TECH TODAY

Cover board considerations

NRCA’s cover board recommendations

by Mark 5. Graham
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Coverboard usage
Cement board (ASTM C1325):

— Compressive strength and rigidity

Glass-faced gypsum board (ASTM C1177):

— Compressive strength and rigidity

High-density polyiso. (ASTM C1289, Type I, Class 4):

— Compressive strength and adhesive compatibility

Perlite board (ASTM C728):
— Hot asphalt and torch application compatible

Wood Fiberboard (ASTM C209):

— Hot asphalt and asphalt adhesive compatible

Coverboard usage

Purchasing coverboards on a private-label basis
from the warrantying roof membrane manufacturer
is recommended.
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Questions and other topics...

Mark S. Graham
Vice President, Technical Services
National Roofing Contractors Association

10255 West Higgins Road, 600
m N RCA Rosemont, lllinois 60018-5607

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

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