Roof coatings

January 10, 2018 — Aventura, FL

Roof coatings

Mark S. Graham
N RCA Vice President, Technical Services

National Roofing Contractors Association

About NRCA

Not-for-profit trade association founded in 1886
Rosemont, IL and Washington, DC

More than 3,500 members:

— Roofing contractors and affiliate members

— All 50 states and 53 counties
— 97 local, state and regional affiliates organizations

— Less than S1 M to large companies
— Both residential and commercial work
— One-third in business for more than 50 years

Information, education, technology and advocacy
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About me

e Grew up in a three-generation family
construction business

* Degree in Architectural Engineering
* Roof contracting business

* Consulting engineer

* NRCA...for the last 25 years

Pay attention to ol’ guys....
sometimes they know something.

--Joe Lstiburek
Building Science Corp.
www.BuildingScience.com
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Topics
Building codes (IBC 2018)
ASTM
Coatings vs. membranes
Reflectivity basics
Roof coating substrates
Moisture in concrete roof decks
Additional resources
Questions (ask anytime)

Building codes

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

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

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

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

Who is responsible?

* The building owner
* And, everyone else involved

Tropical Roofing Products
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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

Code enforcement

&
» Code official

» Construction litigation

Tropical Roofing Products 5
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International Code Council (ICC)

INTERNATIONAL
CODE COUNCIL

People Helping People Build a Safer World™

THE I-CODES

ICC Performance Code (ICCPC)

International Building Code (IBC)

International Energy Conservation Code (IECC)
International Existing Building Code (IEBC)
International Fire Code (IFC)

International Fuel Gas Code (IFGC)

International Green Construction Code (IgCC)
International Mechanical Code (IMC)

International Plumbing Code (IPC)

International Private Sewage Disposal Code (IPSDC)
International Property Maintenance Code (IPMC)
International Residential Code (IRC)

International Swimming Pool and Spa Code (ISPSC)
International Wildland-Urban Interface Code (IWUIC)
International Zoning Code (IZC)

Publication cycle

« 2000 edition
* 2003 edition
* 2006 edition
* 2009 edition
e 2012 edition
e 2015 edition
2018 edition (just published)

Three-year code development
and publication cycle

Tropical Roofing Products
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International Building Code,
2012 Edition (IBC 2012)

AT NA COOE CoUNCI

CHAPTER 1
SCOPE AND ADMINISTRATION

[A] 101.2 Scope. The provisions of this code shall apply to
the construction. alteration. relocation, enlargement, replace-
ment, repair, equipment, use and occupancy, location. main-
tenance, removal and demolition of every building or
structure or any appurtenances connected or attached to such
buildings or structures.
Exception: Detached one- and two-family dwellings and
townhouses not more than three stories above grade plane
in height with a separate mean: gf egress, and their acces-
sory structures not more than three stories above grade
plane in height, shall comply with this code or the Interna-
nional Residential Code

5 = R P S DR O T

T re m— —y =T ™
[A] 101.3 Intent. The purpose of this code is to establish the
minimum requirements to provide a reasonable level of
safety, public health and general welfare through structural
strength, means of egress facilities, stability, sanitation, ade-
quate light and ventilation, energy conservation, and safety to
life and property from fire. explosion and other hazards, and
to provide a reasonable level of safety to fire fighters and
emergency responders dunng emergency operations.

Tropical Roofing Products
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CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES
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SECTION 1501 SECTION 1503
GENERAL WEATHER PROTECTION
15011 Scope. The provisioas of this chapter shall governthe  1503.1 Gemeral. Roof decks shall be coversd with od
esign, materials, constnuction and quality of roof assemblics, ool coverings secured to the building or st e
Ak Fooflop structures. dance with the provisions of this chapler. Roof covenng
hall be deignod in accordance wilh this codk, aad nsallod 1

SECTION 1501
GENERAL

1501.1 Scope. The provisions of this chapter shall govern the
design, materials, construction and quality of roof assemblies,
and rooftop structures.

T O T e o o L i 1S34 At aad rair ventlation Taake s |
(emergency overflow) mof drainage, the quantity, size, oca~  yenis shail be provided in accondance with Section I
- aon the veet product manulacturer’s installation instrstions

veat the deopth of ponding water from exceeding that for
mof was designed 35 determined by Section 15036 Cricket: and saddle. A cricker or ssddie shall be |
6111, Scuppers hll e Ravesncpcning dmcesion o s asalled cn the g sid of any chimacy o pencinicn

than 4 inches (102 mm). The flow Brough the primary sys-  greater than 30 inches (762 mm) wide a5 measured porpes-

(o a2 b comidnd whas Mouing and dring wap.  dhcuar 1o e slope. Crikat o s coveringa thall o thast

pers. metal or of the same material as the roof covering.

16014 Gutters. Gutiers and leaders placed on the outside of Exception: Usit skylights installed in accondanco with

buildings. other than Group R-3. private garages and buikd Section 2405.5 and flashed in accordance with the mans-

ings of Type ¥ construction, shall be of sacombustible facturer's instructions shall be permitied o be installed
material of Bot les than Schedule 40 plastc pipe without s cricket or saddle

2018 INTERMATIONAL BUILDING CODE® an

CODE COUNCIL [psse

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

RE-2 and RE-D of ANSUSPRI ES- 1. except basic design SECTION 1505
wind speed. V. shall he detormined from Figures 1600 W1\ FIRE CLASSIFICA

SECTION 1505
FIRE CLASSIFICATION

[BF] 1505.1 General. Roof assemblics shall be divided into
the classes defined in this section. Class A, B and C roof
assemblies and roof coverings required to be listed by this sec-
tion shall be tested in accordance with ASTM E108 or UL
790. In addition, fire-retardant-treated wood roof coverings
shall be tested in accordance with ASTM D2898. The mini-
mum roof coverings installed on buildings shall comply with
Table 1505.1 based on the type of construction of the build-
ing.

ROOF N AREAS OUTSIOE A WURSEC AME SRONE WE GION
[E——
SPGED v imobt* * T poee ooy

TABLE 1505.1*"°
MINIMUM ROOF COVERING CLASSIFICATION
FOR TYPES OF CONSTRUCTION

IA IB | A [ IUB | A |IIB | IV | VA | VB

B B B (& B by B B g

For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m>.

3078 INTERNATIONAL BULDING CODE®

)
I A . s S L S S I
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[BF] 16053 Class B roof sssemblies. Clam 1 ool sssce-
bixcs e fhonc that arc cflocave agmast mudderaic firc-ios
expomare. Class B roof asembbes amd mof covermgs shall be
ited and idestficd s Class B by an appreved testing
ageacy

JBF] 16064 Class € roof assemblies. Class € rood assem-
biics ase those St ase effective against light fire-test expo-
sare. Class C roof assemblies and roof coveriags shal be
itsred 84 Mestificd 3 Clas C by 3 approved testing

identifying marks mnd appreved it ageecy labels
reared i accordance with Sectios 1808 Balk shapmests of
matenals shall B accompanscd SHR D sume lormaton
iamcd 13 e form of 2 cerBficaic or on 2 bill of lading by e
et tarcr

— SECTION 1507
REQUIREMENTS FOR ROOF COVERINGS
[BF] 1505 6 Nonclassified roofing. Noaclassifiod roofing 1o e 0 prbvefaifinistin "

SECTION 1506
MATERIALS

1506.1 Scope. The requirements set forth in this section shall
apply to the application of roof<covering materials specified
herein. Roof coverings shall be applied in accordance with
this chapter and the manufacturer’s installation instructions.
Installation of roof coverings shall comply with the applica-
ble provisions of Section 1507.

1506.2 Material specifications and physical characteris-
tics. Roofcovering materials shall conform to the applicable
standards listed in this chapter.

344
NTERNATIONAL CODE COUNCIL [

SECTION 1506
MATERIALS

1506.1 Scope. The mquiremests sct forth in this section shall

Iautaliston of reof covermgs shall comply with the applxs
e

provissons of Section 1507

1506.1 Material pecifications aad phvikal charscierts-
e Roud <overnag matenals shall conform 1o the appis sble
stundands

listed i this chapecr

T
bease stnps

3. As an alcrative, two layers of underlayment
complyiag with ASTM D26 Type Il or ASTM
D489 Type IV shall be
instaliod a5 follows: Apply & 19-i8ch (453 mem)
sirip of wndcrlayment paralicl with the cave.
Starting m e cave. apply 36 inch wide (914
mem) stps of waderlaymest feit. overlappiag

T

resistant [astcacrs in 2 grid patic of 12 imches
305 mem) Detwoen side laps with & 6-inch (152
) spacing at side and cnd laps. Fnd lags. shall

2018 INTERNATIONAL BUSLDNG CODE®

TABLE 1507.10.2
BUILT-UP ROOFING MATERIAL STANDARDS
MATERIAL STANDARD STANDARD
Acrylic coatings used in roofing ASTM D083
Aggregate surfacing ASTM DI863
Asphalt adhesive used in roofing ASTM D3747
- ASTM D2822; D3019;
Asphalt cements used in roofing D586
Asphalt-coated glass fiber base sheet |ASTM Dd601
: = ASTM DI227; D2823;
Asphalt coatings used in roofing D2824: D4479
Asphalt glass felt ASTM D2I78
Asphalt primer used in roofing ASTM D41
Asphalt-saturaied and asphall-coated
ic felt base sheet AST™M D2626
Asphalt-saturated organic felt ,
(perforated) AST™ D226
Asphalt used in roofing ASTM D312
Coal-tar cements used in roofing ASTM D022 D5643
Coal-ar saturated organic felt ASTM D227
Coal-tar pitch used in roofing ASTM D450; Type lor Il
Coal-tar primer used in roofing, ASTM D43
Glass mat, coal tar ASTM D4990
Glass mat, venting type ASTM D48a97
Mineral-surfaced 1norganic cap sheet [ASTM D3909

Thermoplastic fabrics used in roofing

ASTM D3665, D5726

January 10, 2018
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1507.14 Sprayed polyurethane foam roofing. The installa-
tion of sprayed polyurethane foam roofing shall comply with
the provisions of this section.

1507.14.1 Slope. Sprayed polyurethane foam roofs shall
have a design slope of not less than one-fourth unit verti-
cal in 12 units horizontal (2-percent slope) for drinage.
1507.14.2 Material standards. Spray-applied polyure-
thane foam insulation shall comply with ASTM C1029
Type Il or IV or ASTM D7425.
1507.14.3 Application. Foamed-in-place roof insulation
shall be installed in accordance with the manufacturer's
instructions. A liquid-applied protective coating that com-
plies with Table 1507.14.3 shall be applied not less than 2
hours nor more than 72 hours following the application of
the foam.
TABLE 1507.14.3
PROTECTIVE COATING MATERIAL STANDARDS

MATERIAL STANDARD

Acrylic coating ASTM De083

Silicone coating ASTM D664

Moisture-cured polyurethane coabng  [ASTM D67

1507.14.4 Foam plastics. Foam plastic materials and
installation shall comply with Chapter 26.

1507.1% Liquid-applied roofing. The inslallation of liquid-
applied roofing shall comply with the provisions of this sec-

tion.

1507.15.1 Slope. Liquid-applied roofing shall have a
design slope of not less than one-fourth unit vertical in 12

units horizontal (2-percent slope).

1507.15.2 Material standards. Liquid-applied roofing
shall comply with ASTM C836. ASTM (957, ASTM

D1227 or ASTM D3468, ASTM D6083, ASTM D6694 or

ASTM D6947.

Tropical Roofing Products
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ROOF ASSEMBUIES AND ROOFTOP STRUCTURES

wood complying with Section 23012 for exierior [BG) 161051 Aeriald swpports. Acrial supporss shall be
installation Coastrscied of soaombustible matcals

3 Whkre cuierior wall coveriag paachs arc wscd, the Excoption: Acrial sapports not greater thas 12 feet
panchs shall have a flame spvead indes of 23 or less (3635 mem) i height a5 measured from the roof dock o
when iested in the misimom 34 mEvmem thick e highest posat o0 the acral supports shall be perm
ees intended for use. with €ach face kested inde- 1ed 1o b comstructed of combantble s

pentestly in scco
T23 The pancis shall be tested i e misimem ssd
maximum thicknesses iniended for wse ia accor
dance with, and shall comply with the acceptance
eriteria_of. NFPA 285 asd shall be installed a5
tested Where the pasels are tested as part of as exic
rior wall assceebly in accondance with NFPA 285, Suling.

the pancis shall be imstaliod cn the fae of the [BG] 161650 Dermers. Dormers shall be of the same

SECTION 1511
REROOFING

1511.1 General. Matcrials and methods of application used
for recovering or replacing an existing roof covering shall
comply with the requirements of Chapter 15.

Towed

1 The mochamical oquipment icreen shall be con
srwcied of moasormtashc matenal

1 The mechanical equipmenr screem shall be con. 15111 Cemeral Materisks and methods of application wsed
structcd of fire-retandant trcated wood complying  10° Focoveniag of replacing an cuistiag roof covering shall

SECTION 1511
REROOFING.

with Section 2303.2 for exterior installation. comply with the requirements. of Chapier 15

4. Where the fire scparation distance is aot less than 20 Exception:.
fect (40700 mm1. the mechawcal aqupment screen | Roaf replscement ox roaf recever of existing low
shall be construcied of materials having & flame shope ol coveriags shall not be sequised % moet
speead index of 29 of less whes lested i the mini e misian darigs tope Feuisment of one-guss
—and matimem ickeeees Wisaded for we ter wmit verucal in 12 units horizontal (3-pescent
wih cach fae iesied independently | auondane sope ) in Scction 1307 for roufs that provide postive

with ASTM ES4 or UL 720
[BC] 16107 Photovelraic pane: snd module:. Roofiop-
mxnanicd phoseneitase panels sot modiie: shail be degacd
18 ccondance with this scction

I [BG) 151671 Fire clavsification. Roofiop-mosnicd phe-
pamalz ana module: shall have tx fire claifics

- tom 18 accordance with Section 1508 9.
| [BG] 151672 FPhotoroltak panek and medubes. Roof

ot draasge
2. Rexovering or replacing an cuisting roof covering
the requrcment

Lo msaed phomeliax penels and shall be
lisved and labeicd in sccondance with UL 1700 and shall egs
P soataliod 10 axondanc ' th Hhe sl i Barcr » satrin dance with Soxction 15034
- 15112 Strnctaral and comstraction loads. Structural roof
[BG] 15193 Other rooftop strncture. Rooflop siruiurcs compoecets shall be capablc of wipportiag the roof <overmg.
" Sectioms 1910 2 through 19107 shall com system and the material and cquipment loads that will be
ply wih Sccsoms 19108 1 tuough 151085 m appixable  cacoumtere dunmg wstalauos of the sysiem

207 INTERNATIONAL BURDING CODE®

358
NTERN, CODE DU C L

15113 Roof replacement Roof replacement shall inclute SECTION 1512
The removal of o8 exising layens of foof coverings down 10 PHOTOVOLTAIC PANELS AND
the roof deck. 15121 Photerelinc panel. snd module. Phosooliar pan-

Exception: Where @ cuisting mof ssscmbly inclodcs s als and meduies instaliod o & roof or 8 imtegral part of 3

1511.3.1.1 Exceptions. A roafrecover shall not be per-
mitted where any of the following conditions occur:

1. Where the existing roof or roof covering is water
soaked or has deteriorated to the point that the
existing roof or roof covering is not adequate as a
base for additional roofing.

. Where the existing roof covering is slate, clay,
cement or asbestos-cement tile.

3. Where the existing roof has two or more applica-
tions of any type of roof covering.

ra

1511301 Exceptions. A roaf recever shall not be por- |
mitiod where any of the

4. The application of a new protective roof coating
over an existing protective roof coating, metal roof
panel, built-up roof, spray polyurethane foam roof-
ing system, metal roof shingles. mincral-surfaced
roll roofing. modified bitumen roofing or thermoset
and thermoplastic single-ply roofing shall be permit-
ted without tear off of existing roof coverings.

where rasted. of derenonated Aggregate surtacing
matcriats shall ot B rcumtaliod
15116 Faching:. Flashings shall be recomstracied in accor
dance with qppreved mass{actercr's installation instructions.
Mctal flashung © which besmmous macnab arc 1o be
adhered shall he pramed prcr © iastaliation

3018 INTERNATIONAL BUSLDING COOE® .
CODE COUNCIL e

January 10, 2018
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International Energy Conservation Code,
2018 Edition (IECC 2018)

IECC

INTERNATIONAL
ENERGY CONSERVATION CODE

IECC 2018, Fig. C301.1-Climate zones

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

-

Dry (B) N Moist (A)

Warm-Humid
Below White Line

Al of Alaska in Zone 7
excapt for the following
Baoroughs in Zone 8:

Bethel Mosthwest Arclic
Dellingham Southeast Fairbanks - -
Fairbanks M, Star  Wade Hamplon Zona 1 Inchides
Nome, Yukan-Kayukik Hawall, Guam,
dincn) and the Virgin Elands 1

Tropical Roofing Products
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Roofing-specific adaptation of Table C402.1.3

International Energy Conservation Code, 2018 Edition

Opaque Thermal Envelope Assembly Requirements
Roof assembly configuration
Climate - - — - -
zone Insulation entirely Metal buildings (with | Attic and other
above deck R-5 thermal blocks)
1 R-20ci
2
R-25ci
3 R-19 + R-11LS R-38
4
5 R-30ci
6 R-25 + R-11 LS
7 R-49
p R-35ci R-30 + R-11LS
ci = Continuous insulation
LS = Liner system (a continuous membrane installed below the purlins and uninterrupted by framing members;
uncompressed, faced insulation rests on top of the membrane between the purlins)

Comparison of IECC’s various editions

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

Climate Zone IECC 2006 IECC 2009 IECC 2012* IECC 2015*

1 R-15 ci R-20 ci

2 . R-20 ci .
R-15 ci R-25 ci

3

4 R-20ci

5 ) R-25 ci R-30 ci
R-20 ci

6

3 R-25 ci R-25 ci R-30 ci R-35 ci

* Applies to roof replacement projects
ci = continuous insulation

Tropical Roofing Products

January 10, 2018
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Reflectivity

International Energy Conservation Code, 2018 Edition (Commercial)

C402.3 Roof solar reflectance and thermal emittance. Low-sloped
roofs directly above cooled conditioned spaces in Climate Zones 1,

2 and 3 shall comply with one or more of the options in Table
C402.3.

Exceptions: [Refer to earlier “Cool and Green Roofs” presentation]

TABLE C402.3
MINIMUM ROOF REFLECTANCE AND EMITTNCE OPTIONS

Three-year solar reflectance of 0.55 and
3-year aged thermal emittance of 0.75

Three-year-aged solar reflectance index of 64
[Footnotes omitted for clarity]

Keeping an eye on

I-CODES:

Part one

Professional Roofing
December 2017

Tropical Roofing Products 14
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ASTM International

Test methods (ASTM E108)
Product standards (ASTM D6083)
Practices

Guides

ASTM product standards

Roof coatings

ASTM D6083: acrylic

ASTM D1227: emulsified asphalt
ASTM D2823: asphalt

ASTM D2824: aluminum

ASTM D4479: asphalt

ASTM D6694: silicone

ASTM D6947: polyurethane

Tropical Roofing Products

January 10, 2018
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Roof coatings
Vs.

Liguid-applied membranes

membranes

The differences

* Roof coatings are classified as surfacing products
* Liquid-applied membranes are classified as roof

Tropical Roofing Products

January 10, 2018
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Resources

MyHome at UL

Cerufication Marks
Around the globe, UL works to help customers,
purchasers and policymakers nayjgate market Marks Hub
risk and complexity. UL builds trust in the safety,
Online Certificavions
Directory

security and sustainability
organizations, and supply chains - enabling
smarter choices and better lives. In all we do, we UL Senermes and
apply science and expertise to enable the Cenification Bodies
responsible design, production, marketing and
purchase of the goods, solutions and
innovations of today and tomorrow.

Information For
Learn More

Code Authorities

Consumers

Retailers

January 10, 2018

uLig™ UL Energy Management
Product Database

SPOT Sustainable Product

Guide Standards Certification
Cussomer Library

UL Collaborative

Standards Development Request for Quote

Report Concern

UL Verify
UL Prospector®

Help

Code Authorities
FAQs

Locations

Guide Contact Us UL.com

@mma_czs_uﬂunus_m ECTORY

BEGIN A BASIC SEARCH

To bagin a search, please enter one of maore search
criteria in the parameters below.

Company
Name (options)

City

US State
US Zip Code
Country
Region

Canadian
Province:

Postal Code
(non-Us)

UL Category
Code (options)

UL File
Number (help)

Keyword

SEARCH | | cLEAR

TIPS FOR EFFECTIVE SEARCHES

Tropical Roofing Products

We invite your
feedback!
Please click the button to take a
survey on how we may improve the
Online Certifications Directory.

AKE THE SURVEY

ABOUT THE ONLINE CERTIFICATIONS
DIRECTORY

You is the UL Online Certification Directory to:
Verify a UL Listing, Cle
Recognitior
Verify a UL Listed product
Verify & v ont use
Verify a ct safety stz rd

ULC ¢ ions? Go to the
Learn m
Quick Gu
SPECIFIC SEARCHES

Select a specific search:
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@.num«t CERTIFICATIONS DIRECTORY.

TGFU.R37974
Roofing Systems

Roofing Systems

R3TOT4

FLUID APPLIED COATING SYSTEMS

ck, sealin  Constructic =) must be used to reinforce the
joints or large ¢

Class A
1. Deck: NC Incline: 1/2

Surfacing: — "2004 a-Sl val F e Rool led at 11/2 o0-ft2
Surfacing (Optional): C ted roof granules a| d 30-Ib/ f top coat.

- Deck: NC etal, concre

Surfacing: —
Surfacing: —

SINGLE PLY MEMBRANE SYSTEMS
Class A
1. Deck: NC
Insulation: — Dyplast Products LLC 3
y fastened
g Solvent Base” applied 1
Incline:
erlite or fiber, any thickness,

¥ .
0 Solvent Base” or "Tropical #914 High Solids Silicone Roof Coating” applied

Tropical Roofing Products
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SPRAY APPLIED FOAM AND COATING SYSTEMS

opical 4 High ating” may be used in leu of "Tropical 2904 Silicone Roof C Solvent Base"
€0

Unless otherwise I h UL Certified asphalt emu
Class A

1. Deck: NC L Incline: 3

“Tropical #914 High Solids Silicone Roof Coa applied

or "Tropical 2914 High Solids Silicone Roof C

1. thic
Solvent Bz o al #2914 High Solids Silicone Roof Coating”

thick.
Solvent Base” o ) 4 High Solids Silicone Roof Coating” applied

Incline: 1

MAINTENANCE AND REPAIR SYSTEMS
Class A, Bor C
1. Deck: C-15/32 | Incline: See Note |
Existing Roof System: — Any UL Certified existing single

Surfacing: — "Tropical 904 Silicone Roof Coating Solvent Base™ or "Tropical 2914 High
at 11/2 00-ft2,

Note 1: Certification (A, B or C) and maximum incline will be the same as that of the Certified Roof

2. Deck: C-15/32 Incline: 1/2

Existing Roof System: — Any UL Certified existing single-pl brane system, to rel

Surfacing: — 2004 Silicone Roof Coating Solvent Base™ or "Tropical 2014 High Solid.

Incline: See Note 1

A, B or C UL Certified EPDM, TPO, Hypalon , TPA,
non-insulated or insulated, to retain e
il »f Coating®, applied

Note ertification (A, B or C) and maximum Incline will be

4. Deck: N Incline: See Note 1
Existing Roof System: — Any Class A, B or C UL Certified EPDM, TPO, Hypalon, PUC, TPA, ¢
syst mecha 2 or fully adhered, non-insulated ¢

Surfacing: —
Surfacing (Optional

Tropical Roofing Products 19
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Roof surface reflectivity

Tropical Roofing Products

cﬂl‘-‘a Solor Reflectance:
|| the {fE(:IU;‘_Jf salos Thermal Emittance;
enesgy that is the relative obility of
reflected by the oof the roof surfoce to
radiate obsorbed heot

Some heot is absorbed by the roof
and tasferred to the building below

Courtesy of the Cool Roofs Rating Council

January 10, 2018
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Definitions

Solar reflectance: The fraction of solar flux
reflected by a surface expressed within the range
of 0.00 and 1.00.

Thermal emittance: The ratio of radiant heat flux
emitted by a surface to that emitted by a black
body radiator at the same temperature expressed
within a range of 0.00 to 1.00.

Definitions — cont.

Solar reflectance index (SRI): The relative steady-
state surface temperature of a surface with respect
to the standard white (SRI = 100) and standard
black (SRI = 0) under standard solar and ambient
conditions.

--ASTM E 1980

Tropical Roofing Products

January 10, 2018
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Reflectivity

International Energy Conservation Code, 2018 Edition (Commercial)

C402.3 Roof solar reflectance and thermal emittance. Low-sloped
roofs directly above cooled conditioned spaces in Climate Zones 1,

2 and 3 shall comply with one or more of the options in Table
C402.3.

Exceptions: [Refer to earlier “Cool and Green Roofs” presentation]

TABLE C402.3
MINIMUM ROOF REFLECTANCE AND EMITTNCE OPTIONS

Three-year solar reflectance of 0.55 and
3-year aged thermal emittance of 0.75

Three-year-aged solar reflectance index of 64
[Footnotes omitted for clarity]

Roof coating substrates

Tropical Roofing Products 22
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Roof coating substrates

NRCA Guidelines for Roof Coatings

Metal roof panels and metal surfaces

— Mill finish

— Pre-finished or painted

Built-up and modified bitumen membranes
Single-ply membranes

Spray polyurethane foam

Existing roof coatings

Moisture in concrete roof decks

Tropical Roofing Products
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All of these are problems relating to moisture
in concrete roof decks...

Concrete mix design

Aggregate:

— Large aggregate

— Fine (small) aggregate
Portland cement
Water

Admixtures:

— Fly ash

— Air entrainment

— Curing compounds
— Etc.

Tropical Roofing Products
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Concrete Aggregates
60-80% of Concrete Mix Design

* Normal-weight aggregates (stone):
— Dense
— Absorb about 2% by weight

* Light-weight aggregates (expanded shale):

— Porous
— Absorbs from 5 - 25% by weight

Lightweight structural concrete
inherently contains more moisture

When is it OK to roof?

Historical guidelines

» After 28 days
* Application of hot bitumen

e 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

Tropical Roofing Products
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Concrete Floors and Moisture, 2" Edition
Howard M. Kanare, CTL Group

75% internal RH can be achieved:
* Normal weight structural concrete
— Less than 90 days
* Lightweight structural concrete
— Almost 6 months

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

NRCA Industry Issue Update, August 2013

Moi in Ligh ight § | Concrete Roof Decks

Concrefe Moishure Presents Challenges for Raofing Conractors
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Moisture on concrete roof decks
;RESE‘.A RCH+TECH

A

Professional Roofing,
Sept. 2017

Moisture in concrete roof -
decks

Normai-weight and ghtwesgt structural

57

Some useful resources

Tropical Roofing Products
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Tropical Roofing Products

Welcome Mark My

NRCA

Mafional Rook

Contractors Asscciofion

Technical W Education  Member directory

Members onl

Roofing 101 Program

Roofing101

D1 pregram provides an easy, affordal to learn about rocd
rned for those new to the roofing

operates,

, fac
des

employess, customel
program which teache:

st @ach to complete, You
can purchase modules individually or in customized packages, which is the best deal, Volume discounts also
are available. Animaticn, graphics, videos and interactive learming acti to create a fun,
effective learning experience. Participants can earn a variety of continuing education credits and receive a
certificate of completion following an exam at the end of sach module,

NRCA

Mafional &

Homé >

Design Essentials for Roof Performance: Liquid-applied Roof Membranes (Online
course)

$45.00
$95.00

Quantity

teer #: MR_DERP-LARM

Class description

provides an in-depth look at liquid-applied roof membranes, including the fall

About | Contact | JOIN

Renew your membership

fick here to renew your membership dues
online in one easy step! Don't lose your
maember benefits! Renew and receive 550 In
NACA Ba oy

Roofing industry news

Leave a message

About | Contact | JOIN

Renew your membership

Click here to renew yous membership dues
one sasy step

maember barefits! Rens:

NRCA Banus

Roofing industry news

Hurricars Marvey

Houston tral
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NRCA GUIDELINES . ‘
SECpfcOiCo, i NRCA Guidelines for

Roof Coatings

The NRCA Roofing Manual - 2018
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Manual online

www.nrca.net

&a‘rﬂbuu

Sty 17-18 | Ovlande

* 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 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
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NRCA

Mark S. Graham

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

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

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