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@ Metal Roof System

.040 ALUMINUM MRS 2500 PANEL

#14 DEKFAST FASTENER
(2) PER PANEL CLIP

PANEL CLIP

BEARING PLATE
AT EVERY CLIP

UNDERLAYMENT-

RIGID INSULATION METAL DECK

SYSTEM: MRS 2500 PANEL
MATERIAL: .040 ALUMINUM
COLOR: STANDARD

e Roof Panel Profile

" Striated Panel

3/4"

gl

5/16"

-~ 16"

SYSTEM: MRS 2500 PANEL
MATERIAL: .040 ALUMINUM
COLOR: STANDARD

Sealant

@Panel Clips

2” Floating Panel Clip

Base fabricated from 18 ga Galvanized Steel.
Upper tab fabricated from 22 ga Galvanized

Steel.

Bearing Plate

20 GA G90 Galvanized. 3 in. wide by 6 in.
long. Used under Panel Clips (Item 2) over
purlins and rigid insulation. Three 1/4 in. dia
guide holes located in base.

@ Panel Clip Fasteners

#14 DekfastFasteners

Materials:

« Steel thickness from 22 ga (.028 in.)

through 18 ga (.045 in.):

Min penetration: 3/4"

 Plywood: Min thickness: 3/4"
FR treated; min through penetration: 1/4"

* Wood 2x (1-1/2" thick):
Min penetration: 1"

* Structural concrete:
Min penetration: 1"

Head: #3 Phillips

Head Height: .118" max
Head Dia: .448" max
Thread Major Dia: .238"
Shank Dia: .180"
Strength (Ibs ult.):
Tensile: 3600

Torsional: 110 in-lbs min

Shear: 2630
Pull-out: (Ibs avg.):
22 ga: 540

20 ga: 630

18 ga: 900

4000 psi concrete (1" penetration): 850
3/4" plywood (through penetration): 590
2x dimensional lumber (1" penetration): 605

@Butyl Tape

Technical Information:

Tensile Strength (ASTM C907).......15 — 18 psi Water Penetration (ASTM E1240) .
Cone Penetration..........8.0 = 9.5 mm @ 77°F Solids Content (ASTM C771-74).... .
Color. Off-white Low Temp. Flexibility No Adverse Effects
Specific Gravity........... 1.55-1.65 Sag (AAMA 800) ..None
Elongation (ASTM C908, .>1000% Peel Adhesion (ASTM D3330). .>8 psi
Application Temp. Range, -5°F — 120°F Staining. None
Service Temp. Range. <....40°F = 200°F Shelf Life 18 Months

@ Titebond Sealant

Meets or exceeds the requirements of:

Passes ASTM C920, Type S, Grade NS, Class 50, Use NT, M, T, G

and A

ASTM C510, ASTM C639, ASTM C661, ASTM C679, ASTM C717,
ASTM C719, ASTM C793, ASTM C794, ASTM C1183, ASTM C1193,

ASTM C1246, ASTM D412, ASTM D624 and ASTM G155.

Passes Federal Specification TT-S-00230C, Type II, Class A
Passes CAN/CGSB-19 13-M87, Classification MCG-2-25-A-N,

No.81026

AAMA 808.3-92 Exterior Perimeter and AAMA 802.3-92 Type Il

Back-Bedding Compound and
USDA approved for use in meat and poultry areas

Physical Properties

Type: Advanced polymer (reactive) ~Calculated VOC (less water): 9 g/L (<2% wt.)

State : Medium-viscosity caulk
Color : Over 50 colors

Solids : 99%

Viscosity : 500,000

Weight/gallon : 13.85 Ibs.
Flashpoint : > 200°F.
Freeze/thaw stability : Stable

Coverage (maximum): Approximate length of bead according to bead diameter:

Container 1/4" bead
10.1 oz. Cartridge 31ft.
20 oz. Sausage Pack 61 ft.

Storage life : More than 12 months in tightly closed containers @ 75°F (24°C)

\"GA OILCANNINGPOSITIONPAPER

Metal Construction Association

"Oil canning" can be defined as a peceived waviness in
theflatareas of roofing and siding panels. Generally the period
and amplitude of the wave depend on the continuous width
of the flat.

Oilcanningisaninherent et of light gauge cold formed
metal products, particularly those with broad flat areas. Pro-
files having wide flat surfaces are often referred to as "archi-
tectural" roofing and siding panels. Such panels are distin-
guished from corrugated shpes as the latter ae more fluted
in design, have much narrower flats, and are less likely to
exhibitoilcanning.

Titebond

BACKGROUND
Oil canning has a number of causes:
1.Metal Coil:

Residual stresses induced duing coil production can
contribute. Examples of other contributing fatures ae:

a.Fullcenter--thecoilislongerinthe middle of thestrip:
This is the most common example. (The gradation
manifests as ripples or buckles near mid coil.)

b.W avy edge--the coil is longer on the edge of the strip.

c.Camber -- the deviation of a side edge from a straight
line. (This is not always a problem.)

These conditionsexsttosomeextentinal metaland tend
tobec dasth hleveloftherolled
sheet poduct increases anl also for thinner ard wider sheet
product. When excessive, each circumstance ca cause oil
canning after roll forming by the manufacturer.

1/2" bead

75 ft. 2.Fabrication:

15 ft.

a. Slitting -- the slitting of a mater cail can release and
redistribute esidual forces. The cail's response can
createorircrease oi canning. The economicsofrdling
and coating wider coils makes slitting almost manda-
tory.

b.F orming--New residual stresses can be created ding
" ing operations. Achitectural
typically require mae forming along sides than in the
middle, and more often require maeformingalongone
side than the other. This dictates that forming com-

mencesalong thesides. This sequential "working" of
the sheet willhave atendency to "trap" uneven metal
contained within the coil in the panel central areas
(corrugated ribbed profiles are most often worked
from the center out, thereby "pushing" the uneven
metal to the edges).

3.Installation:

a. Misalignment of tke support system -- structural
supports hat are produced, fabricated ard installed
withindlowabletderances can createa"ron-planar"
or contoured bearing stface. Stressesinduced when
panels conform to this surface can contribute to oil
canning.

b.Overengagementof panels--Most panelsaccommo-
datetransversethermal expansion by flexing of webs
and by "take up" at side joints. When panels are over
engaged, these relief features are hindered or elimi-
nated. Inthe extreme the "over engagement” process
itself can generate waviness. Ei ther cause can con-
tribute b oil canning.

c. Over driving of fasteners -- This operation creates
stresses in the panel anl provides a "reading line" at
the fasteners.

d.Longitudinal Expansion--Thesurfacetemperature of
exposed nels cycles throughout the year and even
fluctuates dily. Th e temperature anl the cycle de-
pend on many variables, e.g. project location and
orientation, doud cover, panel inclination, surface
finishorcolor, sy stemttermalinsulation characteris-
tics. The panels' physical response is to expand or
contract. If panels are restrained by "thru-fast s",
clips, or perimeter dails, they try toaccommodate or

relieve thermal forces through several mechanisms,
i.e. "slotting" around fasteners, out-of-plane "bow-
ing", local distortion of flat areas -- "waviness". The
magnitude of thermal force depends on the restraint
provided (hence the panel stiffness and support
stiffness), on the base materials' physical properties,
and on the temperature differential between the sup-
port structure and the external sin.

Waviness can be amplified when there is uneven fas-
tenerrestraintalong the panel. Such restraintis com-
mon on "concealed fastener” systems having fasten-
ers along one edge and an interlock aing the other.
Waviness caused by thermalforces differsfromother
forms of oil canning in that waves can appear and

disappear as tke sun rises and moves around the
building.

o

.Movementofthe primary structure --Excessive differ-
ential deflection, racking, drift, or settlementwthinthe
primary structure can cause ncticeable waviness within
panel flats. This distortion can be tenporary or sws-
tained.

f.Handling-- Carrying of panelsin the flat or twisting of
panels @n induce a wavy appearance to a peviously
flat panel. Twisting can occur if one corner of a pael
is used to lift a panel or to remove the panel from a
bundle.

Coil producers ard panels manufacturers atempt to
minimize these conditions anl produce quality poducts. On
goingresearch seeksimproved production methods.Regard-
less all of the above factors can and do occur and can cause
oil canning in architectural r@fing or siding product. While
anumber of factors are dictated by the paneksign, thereare
steps that the designer, panel manufacturer, aherector can
take to reduce the chances of oil canning:

1.Coil:

Tension or stretcher leveling, a process whereby the
metalis"stretched"in cdlformbeyonditsyield pant, will
provide a flatter suface less prone to ol canning. In
general the heavier the gauge the less likely a product is
oil can. The possibility of oil canning can be reduced by
ordering ension leveled ard resquared material.
2.Design:

The addition of stiffening beads or other configuration
"breaks-up" the flat surface and makes oil canning lgs
apparent.Embossingwilal so hdp hide suface waviness
in the metal. The selection of lower gloss coatings and
lighter olors tend to miimize the visual effect of oil
canning.

3.Installation:

More stringentspecification rgarding thealignment of
the supporting stucture wil focus attention on tis
critical aspect. Instructions to tke erection forces re-
garding proper handling, spcing and fastening slould
be a part of the manufacturer's delivery packet.

CONCLUSION

Oilcanningisanaesthetic problem.Normally structural
integrity is not affected. However, structural irtegrity must
bereviewedifthedistortionresultsformanextremeexternal
influence. Since many uncontrollable fators are involved,
nomanufacturercanrealisticallyassure the total elimination
of oil canning. With careful attention to the production and
selection of material, to the panel deign, and to installation
practice, oil canning can be effectively minimized.

Unless specified tolerance have been accepted by the
panel providerand panel maufacturerard are incorporated
into the contract dauments pior to fabrication, ard if
reasonable pecautions have been taken, oil canning is not
grounds for panel rejection.

BIBLIOGRAPHY
1.American Iron &Steel Institute, "Sheet Steel Coils &
Cut Lengths". Steel Products Manual, October 1979.
2.USS "USS Sheet & Strip Handbook" July 1983.

Note: This position paper was written and fur-

nished by the Metal Construction Associa-
tion (MCA).
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@ Roof Installation Videos

SCAN CODES TO VIEW INSTALLATION VIDEOS

FLEASHING INSTALLATION

QR CODE VIDEOS

PANEL INSTALLATION VALLEY INSTALLATION RIDGE INSTALLATION

RAKE INSTALLATION

RIDGE TO VALLEY INST.

PIPE BOOT INSTALLATION

CURB INSTALLATION
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.040 ALUMINUM
SECURE-LOCK COPING

#10 x 1" FASTENER
@ 12" O0.C. MAX

ROOFING MEMBRANE

#10 x 1" FASTENER
@ 12" O0.C. MAX

CONTINUOUS CLEAT

CONTINUOUS CLEAT =

Secure-Lock Coping

1/A11.3

.040 ALUMINUM
SECURE-LOCK COPING

#10 x 1" FASTENER
@ 12" O0.C. MAX

CONTINUOUS CLEAT

ROOFING MEMBRANE

#10 x 1" FASTENER
@ 12" O0.C. MAX

CONTINUOUS CLEAT

Secure-Lock Coping

2/A11.3
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Scupper at Conductor Head

SET SCUPPER FACE PLATE IN SEALANT

DRIVE PINS FASTENING CONDUCTOR HEAD
(3) PER CONDUCTOR HEAD

%

.040 ALUMINUM
CONDUCTOR HEAD
.040 ALUMINUM

FACE PLATE

MEMBRANE FLASHING
AS SPECIFIED

DRIVE PINS (3) PER

/ SCUPPER FLASNGE

.040 ALUMINUM
SCUPPER SLEEVE

#14 DEKFAST FASTENERS
(3) PER SCUPPER FLANGE

MEMBRANE FLASHING
AS SPECIFIED

MEMBRANE ROOFING

AS SPECIFIED

.040 ALUMINUM
DOWNSPOUT

11/ A11.3

Scupper

SET SCUPPER FACE PLATE IN SEALANT

.040 ALUMINUM
FACE PLATE

SET SCUPPER FACE PLATE IN SEALANT

MEMBRANE FLASHING
AS SPECIFIED

DRIVE PINS (3) PER

/ SCUPPER FLASNGE

.040 ALUMINUM
SCUPPER SLEEVE

#14 DEKFAST FASTENERS
(3) PER SCUPPER FLANGE

MEMBRANE FLASHING
AS SPECIFIED

MEMBRANE ROOFING
AS SPECIFIED
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@High Eave
6

#10 FASTENER
(5) PER PANEL

TUBE SEALANT
ZEE CLOSURE
RIVET AS NEEDED

ICE AND WATER SHIELD

.040 ALUMINUM MRS S-2500 PANEL

BUTYL TAPE

.040 ALUMINUM

HIGH EAVE FLASHING

#10 FASTENER @ 12" O.C.

CONTINUOUS CLEAT

.040 ALUMINUM FASCIA FASTENED
W/ #10 FASTENER @ 12" O.C.

12/ A11.3

.040 ALUMINUM MRS S-2500 PANEL
ICE AND WATER SHIELD
.040 ALUMINUM EAVE FLASHING

#10 FASTENER @ 12" O.C.

TWO ROWS OF TUBE SEALANT INSIDE
PANEL SEAM (APPLIED IN FIELD)

CONT. BEAD OF TUBE SELANT

FIELD CUT PANEL END 1"
AND HEM OVER DRIP EDGE

.040 ALUMINUM INSIDE
GUTTER HANGER @ 30" O.C.\

.040 ALUMINUM
BOX GUTTER

.040 ALUMINUM OUTSIDE /
GUTTER BRACKETS @ 30" O.C.

.040 ALUMINUM FASCIA
FASTENED W/ #10 FASTENER
@ 12”7 0.C.

.040 ALUMINUM/

DOWNSPOUT

@Eave w/ Gutter
6

1/A11.4
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. Rake

#10 FASTENER @ 6” O.C.

ZEE BUTYL SEALANT

BEND PANEL 1-1/2"

ICE AND WATER SHIELD

— — — § .040 ALUMINUM RAKE FLASHING

#10 FASTENER @ 12" O.C.

e CONTINUOUS CLEAT

\ S\

.040 ALUMINUM FASCIA FASTENED
W/ #10 FASTENER @ 12” O.C.

@Counter Flashing
6

.040 ALUMINUM DOWNSPOUT

SEALANT TYP.

RIVET AS NEEDED

.040 ALUMINUM TWO-PIECE
COUNTER FLASHING
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