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 Relies first on the roof system performing

* s Roofing Industry moves teeper mto
environmental mandates

— The ‘Standard of Gare’ required of designers
has heenraised

— The ‘Customs and Practices’ required of
contractors has heen raised
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Recent ohservations indicate that many roof
projects are falling short of this goal

Architects are not providing a ‘Standard of Gare’

Gontractors are not providing the ‘Gustoms and
Practices’ expected

The resuits are

devastating:

— Roof deck collapses
—  Roof blow offs

— Loss of property

—  Expensive Litigation [ S

r
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technology

> CONTINUING EDUCATION

When it Leaks
it Pours

WATER INTRUSION MAKES UP MORE THAN

70 PERCENT OF CONSTRUCTION LITIGATION.
ROOFS ARE OFTEN THE CULPRIT, SO WHY AREN'T
ARCHITECTS MORE CAREFUL ABOUT DESIGNING
THIS MOST IMPORTANT ASPECT OF ANY SHELTER?

TEXT BY ARRON SEWARD
ILLUSTRATIONS BY JAMESON SIMPSCN

USE URDATED SPECIFICATIONS &
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-Ludwig Mies van der Role
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Review the increased ‘Standard of Gare’
for architects and ‘Gustoms ani Practices’
of contractors required to achieve high
periormance roof systems

Realize it's the small details that matter

Review of examples (issues) of where the
lack of ‘Standard of Gare” and/or ‘Customs
and Practices was not met

Provide Lessons Learned
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 No greater issues facing the roofing
Industry today than moisture drive

Air vapor moves from energy high to low

— Warm air wants to move to cooler locations

* Airdoesn’t care what building you are, how famous
an architect you are, or what current
environmental talk of the week you are, it does
what IS wants and it Is never good
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* 3dingle layer insulation is a crime

— Especially with mechanically fastened
memhbrane

* 30me sayit“itisn'tso’

—~ $14,000,000 in roof removal and replacement of Iess
than 3 year old roofs and enormous litigation says it
IS SO

— It's a physics concern, and the federal physicists who
have never been on a roof, don't get it
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* Allowing
Wind gust
a cold BET) Membrane billowing
Bubble pressure
surfaceis Diffuse flow
|

!

never gool Come v
| 7" Channel flow

flow

Air intrusion in mechanically aliached roofing assembly
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Moisture Drive
Lessons Learned

 Remembher the Iaws of physics

~ Air containing moisture condenses on cold
surfaces

— Remove the condition that allows air movement
 |.e. Use avapor harrier

— Remove cold suriace
 Use muitiple layers of insulation
» Sealvoids

» Do not use loose reflective surface in cold
climates
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 Another push by those with no vested interest in

the roofing industry to suggest what they feel IS
an environmental improvement

 Roofing is now a 12 month a year activity
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Water-Based Adhesives
Lessons Learned

 Know your climate, project scheduie and
product’s ability to resist temperature ani
moisture to increase potential long-term
SUGCCESS

 Has the product heen uset successiully
for a numhber of years in your climate with
the materials being used?
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spray Foam Adhesives

 Anplied correctly they are tenacious, hut they
more often then not are installed into the roof system
poorly
— The matenals to he adhered must actually touch the adhesive
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spray Foam Adhesives

ISsues:

— Unlevel surfaces

— Gontaminates

— Improper suhstrate prep
— Lack of contact

— Belief by installers that the adhesion is
S0 good that they can ‘drop and run’

- Insulation IS too thick

NRCA International Roofing Symposium 2011 - Emerging Technologies and Roof System Performaince



LB S DU TS R

spray |:

ST

. ’ "t e » ) .

- 3 »

NRCA International Roofing Symposium 2071 - Emerging Technologies and Roof System Performance



spray Foam Adhesives

NRCA International Roofing Symposium 2071 - Emerging Technologies and Roof System Performance




spray Foam Adhesives
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spray Foam Adhesives
Lessons Learned

» Insulation, cover hoards and memhbranes
installed with spray foam adhesive only can
athere if they touch the adhesive

 Rolling the material into the adhesive to assure
positive adherence IS mandatory

* The weighting of the insulation with items such
as adhesive cans alone is insufficient
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Bead Foam Adhesives
- Specification / Installation Concerns

— Prepare roof deck / substrate
preparation

— 3pacing & size (diameter] of head

e 4°0.C. Is this authors recommenietd minimum

— Allow rise to occur
- Insulation thickness — allow conformity
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* Specification / Installation Goncerns
[continuetd}

— Gompression into foam
- To provide proper adhesion

 Toeliminate avenues for air & moisture
transport
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Bead Foam Adhesives
Lessons Learned

- Quality Assurance
— Proper surface preparation
— Adherence to proper.bead spacing
— Rllow adhesive torise
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o History:

— Concrete was an outstanding substrate
- Perhaps whenlittle if no insulation was installed

* Reality:
— (Goncrete roof decks are seldom a smooth

plane
Depressions
- Waves
- laitance
— Goncrete decks are ‘wet
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Guring vs. Drying

 ‘Guring’is a term used by engineers to descrihe
the time needed to attain strength

* ‘Drying’is a function of:
—  Underlying substrate
—  Temperature
— Climate
—  Thickness
- Mix
— Rewetting cycles
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Goncrete Roof Decks
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GConcrete Roof Decks
Lessons Learned

 Approach with pragmatism & understanding of
conditions that may affect roof system
periormance

 Design:
— Thin, multiple Iayers of insulation

— Adhesives that can he installed in heavy thicknesses
(to fill In those depressions) without loss of integrity

— Know cured vs. dry

NRCA International Roofing Symposium 2011 - Emerging Technologies and Roof System Performaince



Goncrete Roof Decks
How Dryis Dry?

» Whenis anew concrete roof deckready to
receive the new roof?

— Whenitis walkable?
— Whenits color hecomes light?
— When the General Gontractor says so?

— Whenitsdry...enough...to allow for the
successiul application of the roof system
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Goncrete Roof Decks
How Dryis Dry?

* Dning

— Relates to the release of moisture from
the hydrating process
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Goncrete Roof Decks
How Dryis Dry?

 How can dry be defined?

— ASTM D 4263 - Standard Test Method for Indicating
Moisture hy the Plastic Sheet Method

— Gravimetric Testing
~ Moisture Vapor Emissions Tests

 Adhesion tests are surface only and cannot
confirm moisture content
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Goncrete Roof Decks - How Dry is Dry?
Lessons Learned

 Testing indicates when concrete Is dry,
NOT the General Contractor

 [esigners: Specify the appropriate tests..
.hold to the spec!
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Treated Woou

» Why are Architects still specifying treated
wood?

— Nith all the discussion of concerns... yoll
would think it would have changed!

* EXperience inthe field has revealed little
deterioration of aged non-treated wootl

 Treated sawdust IS a “hazardous waste" ..
. to be disposed of properly
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Treated Woou

* [fyou must use treated wood, specify
stainless steel screws and fasteners

* Specify good ole, natural and organic,
Doug Fir
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Treated Wood
Lessons Learned

— Treated wood will “eat you” (corrotie anchorage) into
court

— Specify the hetter choice of wood — Douglas Fir

— i treated wootl is specified, a red light should go off,
and you should ask for extra money for stainiess
anchors and nails if they aren't already specified
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Itis not a contest to see who can cut the smallest of drain outlets

W PSRN
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* Minimizing the membrane opening:
— Reduce water flow

— Mimimize draft, created by cyclonic effect
created by the drain howl

— During heavy rain, ponding can he created

Temporary deck, structure defiections
—  Ponding increases

Load is increased, destabilization can be created
Whois at fauit?

$9595

Who will decide?
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Membrane Gutouts at Roof Drain
Lessons Learned

— Cut hack the single plies to within1/2
inch of clamping ring

— A cloverieat shape IS most efiective
— Do this at the time of installation

— Designers—you need to verify this has
heen done and/or place on ‘Punch List
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* Personal pet peeve... Why3... MOISTURE
INTRUSION!
— Condensation
—  Rain
— Snow-snow melt
— Multiple penetrations per a portal
— Personal ‘pet peeve

— Neverdesigned
— Never coordinated
— Neverinstalled correctly
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Inte rl or a Ir Ilnw . APPLY LAP SEALANT TO ALL MEMBRANE EDGES

PRIME ALL SURFACE PRIOR TO THE INSTALLATION OF POURABLE SEALER

resu Its I n POLYURETHANE SEALANT

STAINLESS STEEL PIPE CLAMP
0 n d n sati 0 n EXISTING PIPE PENETRATIONS / RAISE PREFABRICATED FLASHING
WATER CUT-OFF MASTIC BOOT TO INSTALL POURABLE

BETWEEN PIPE AND BOOT — SEALER AND SPRAY FOAM
FILL ALL VOIDS WITH Y P e POURABLE SEALER
SPRAY FOAM INSULATION ' STAINLESS STEEL PIPE CLAMP

6" SEAM TAPE - BOTH SIDES (b | WITH SEALANT INSTALLED
BETWEEN BOOT AND CLAMP
Y5" COVERBOARD - SET

Designers must [ R Tl i
- — 90 MIL EPDM FULLY ADHERED
POLYISOCYANURATE o /' MEMBRANE

- z |
detall anll S . FGO MIL EPDM FLASHING

L VAPOR RETARDER

/T MULTIPLE PENETRATION DETAIL
‘—W -

NRCA International Roofing Symposium 2011 - Emerging Technologies and Roof System Performaince




Pipe Penetrations
Lessons Learned

 HVAC components that interface with
the roof need to he designed anil
coordinated
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 Gurrent economic times have many seeking
legal remedies to roof anid moisture intrusion
CONCErnSs

* The cause of these concerns can he traced to:

— Design:
- Poor or minimal design effort
 Poordesign quality... Alack of ‘Standard of Care’
- Poor attention to small detail
- Poor coordination with related disciplines
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 The cause of these concerns can he traced to

[continued!:

— Instaliation:
» Improper use of materials
- lackof attention to field conditions
»  Hurried construction

 Roof seruice lives are heing reduced, or heing
terminated all together

- Legal settiements are costing hundreds of
thousands of $$$
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 The Standard of Gare’ of Architects
needs improvement

> Contractors’ ‘Gustoms & Practices’
must improve
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Gonclusions
SUSTAINABILITY IS ALLABOUT LONG TERM

Waukegan Public SD 60 - Waukegan, IL - 1986
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Gonclusions
SUSTAINABILITY IS ALLABOUT LONG-TERM

Waukegan Public SD 60 - Waukegan, IL - 1985
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CLEAN, PRIME AND
CAULK WALL PANEL

JOINTS @ COPING - =

L
22 GA. PREFINISHED STEEL
CLIP W} 1/2° RISE AT TOP AND
RETURNED FACE SET IN WATER
BLOCK AND SCREW FASTEN |
INTO WALL PANEL @ 4" O.C. i;
THRL! -5/1&" PREDRILLED PILOT
HOLES ANDG NAIL TOP INTO

WOOD BLOCRING @ & O.C.

PRIME AND INSTALL SEALANT
OVER SCREW FASTENER HEAD i
SPRAY FOAM ALL JOINTS
SELF ADHERING VAPOR
RETARDEE EXTEND UP
EXISTING WALL PANEL AND
OVER EXISTING INSULATION
SELF TAFFING SCREW
FASTENERS @ |'-0" O.C.

EXISTING FOAM
PANEL WALL SYSTEM

-0

e
;22 GA. PREFINISHED STEEL COFING

FASTEN WY STAINLESS STEEL SCREW
FASTENERS WY NEOPRENE WASHERS
@ 1-0r 0.C. THRU -5/1 6" PREDRILLED

FILOT HOLES

FULLY ADHERED &0 MIL EPDM BASE FLASHING

EXTEND UP AND OVER ROOF EDGE AND DOWN FACE

PREFABRICATED ROOF CURB SEE 31102-12, 31 1002-13
&' SEAM TAFE /
SELF ADHERING EFDM COVER STRIF

WITH LAP SEALANT AT ENDS

. . : 3110302

1-1/2" LAYER OF POLNSOCYANURATE
INSULATION MECHANICALLY FASTEN
PER 31 105-01A /

~ "™\ ROOF EDGE DETAIL

FULLY ADHERED 20 MIL EFDM
MEMBRANE

2" COVERSTRIP FULLY ADHERED
FM APPROVED MECHANICAL
FASTENER ¢ STRESS PLATE @
10 0.C. THROUGH 22 GA. -
2- /2" WIDE FOLDED BAR WITH
FPREDRILLED FILOT HOLES SET
TN WATER CUT OFF MASTIC
1/2" SECURERDCK, SET IN FULL
COVERAGE SPRAY FOAM
ADHESIVE

SPRAY FOAM VOIDS IN
EXISTING INSULATION

- EXISTING 2 LAYERS OF 14"

FOLYISOCYANURATE
INSULATION TO REMAIN
EXISTING VAPOR RETARDER.
TO REMAIN

EXISTING |f2° RECOVERY
BOARD TO REMAIN
EXISTING METAL ROOF DECK
TO REMAIN

SPRAY FOAM ALL VOIDS

2 LAYERS OF 1)¢"
POLYISOCYANLIRATE
INSULATION TO MATCH
EXISTING SET IN FULL
COVERAGE SPRAY FOAM.,
MECHANICALLY FASTEN @
10" O.C., STAGGERED
INSTALL FM APFROVED
SCREW FASTENERS @ CUT
EDGE OF EXISTING
INSULATION @ 2-0" O.C.
EXISTING STEEL STRUCTURE

SCALE: 3" = )

o



Thank You!

Questions?

Presented by

Thomas W. Hutchinson, AlA, CSI, FRCI, RRC
Hutchinson Design Group, Ltd.
Barrington, 1L
Contact: Hutch@HutchinsonDesignGroup.com
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