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Disclaimer

This Guideline is for general information only. It is designed to highlight areas requiring consideration.
Information contained in the Guideline shoud not be used withou first seauring competent advice concerning
apication suitahility for any givenbuilding projed. MCA doesnat assumeresporsibility and disclaimsany
representation or warr anty, expressor implied, that suchinformation is suitablefor any general or parti cular use.
Anyone making use of this Guideline assumesall liahilit y resulting from such use.

The exstence of this Guideline does nat in any respect predude a menier or nonr-menber of MCA from
manufacturing, selling or spedfying products nat conforming to the Guideline, nor does the exstence of an MCA
Guideline predude its voluntary use by persons other than MCA meniers. This Guideline doesnat purport to
address all safety problemsassociated with its use or all apdicable regulatory requiremaents. It is the
resporsibility of the user of this Guideli ne to establish appropri ate safety and health practicesand to determine
the api cabilit y of regulatory li mitations before use of the Guideline.

The Metal Construction Asociation reservesthe right to change, revse, add to, or delete any data containedin
thismanud withou prior natice.
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INSULATE D META L PANEL (IMP)
WAL L AND ROOF SYSTEMS

The Metal Constuction Assaiation (MCA) was formed in 1983as anon-profit organization. The primary
purposeof the Asciation is to pomotethe wider useof meta in constuction. MCA unites diverseindusty
segmentsfor thiscommon pupo<e. Oneof thesesegments isinsubted Metal Panels.

What Ar e Insulated Metal Panels and HowAr e They Manufactured?

Since the 1960s,contractors and designers of commerdal, industia and refrigeraed buildings have relied on
Insulated Metal Panels (IMPr their aestheticsexcdlent thermal efficiency, ease of installation and oweradl
structural integrity. IMPs in ther most generaform are rigid insulationsandwiched between two facingsof
coated metal. IMPsare molded in avariety of stylesand sies dependingon applicaion. Sted or duminum nel
fadngs crede an air, waterand vapor barrier. The facingsare resistant to abuseand come in a multitudeof
finishes, effects, ancblors. IMP cores can be made of either foam plastic or mineral fibers. Foam cores can b
either foamedn-place or laminated. The most common IMsthe market arfpamedin-place.

Foam is injeded, as aliquid or froth, ketween thesheds of metal. The foamundergoes achemicd readion
causing it to rise and bond to thanetal skins,filling the interior cavity, creding a solid monolithicpanel that
maintains a consisent thermal value and resists moistte, insed and rodent infiltration. IMPs can also be
manufactured by alaminating process.In this nethod, pe-cured foam baard stak is achered to preformed metal
facingswith structural achesives and placed under pressue in a platen pressoperation. With bothtypes of IMPs
a factory controlled, unform foam thickness provides consisent insuktion performance Mineral wool panels
are manufactured using a process similar to laminated foam panels.

How Do IMP SystemsCompare To Other Sysgems?

IMP systems povide many of the same benefits and feaures found
with other metal wall androof systems plus somaniquebenefits found |
only with i dam Opanels. IMPs are complete factory assembled wa
or roof units consisting of the exterior cladding, insulated/struct
core and interior linerUnits are finished and ready to erect and s
together upon deliveryMultiple construction trades are not requirg
for installation. IMP systemsreinstall ed as asingle e ement allowing ’
for faster building completion in amostany kind of weaher without
risk to system integrity, as opmsed to multipleinstallation sepsfor |
other insulated wall and roof systems. '

The wall and roof panels are available in a wide range of |
lasting finishes and colordVhen combined with the interent benefits |
of metal fadngs, IMPs require less naintenance than other exterior
systemsand med themost cemanding performance requirements.

METAL CONSTRUCTION ASSOCIATION BUILD LEGACIES

8735 W. Higgins Road, Suite 300, Chicago, IL 60631 HEIMETAL

847.375.4718 | mca@metalconstruction.org | www.metalconstruction.org




Page|5b

IMPs offer high insuktion values and builtin thermal bre&ks that
provide better insulation performance than field assembieshe :
building owner. Water, \apor and air barners are essily acieved A
through the tongue and groove joining of the metal panel facingg and ‘7 A
themal performanceis enhanced, sncethereis no netal conductance L
from exterior to interior facings E—
e e e e gl o P

i

On largecommercial andindustial fadliti es, as shavn on thisand —
thefollowing pages, IMP wall systemsered very quickly. Stuctures |- L1 -
such as cold staage faciliti es, hangars, manufacturing plants, food [ L ; PLACE
processing facilities, dfice buildings and convention centers are —
proven to be excdlent applicaions. On theseprojects, unar normal
wind conditions, suppi girt spadng in the6-10 foot range is used to
take advantage of the high panel strength. Metal facings are
commonly manufactured fro22, 24and 26gauge metal skins ugd
with profiled or striated pattems to minimze the matena costwhile
maintaining the structural integrity and product flatness.

Architeauradly, IMPs also dfer many design feaures. Joint sze | 4 »
variations, joint reveal widths,curved and formed panels, formed I o )
corner panelgnd folds and treatmentwavier gaugeflat facingsand [T
high performance coatings are only afew of the more common desig
features Theseproducts have aso keen used as comporents in hgh l.,lﬂl“ |
performance curtain walls and have been swccesgully tested in large  [asesdesst Sas e s
job speafic mockups. Sl

When comparad to other product options in both reta and non
metal, insulated metal wall and roof systems offer a cost competitive
T high performance sygem that answers todayGs demandsfor quick
buildingenclosure a alow cost while dffering awide range of design
and performance feaures. Thesepanels have been succesSully used |
in a vanety of nonresidentidl markets from large light
industia/warenouse buildings and freezer-cooler applications to
complex high tech architedural applications.

This guideline introduces the product; covers manufacturing and S
performance criteria; providesproduct applicaion items, a feaure- |
benefits summary, pointsfor a guide specification and ssmple details.

Why Chooselnsulated Metal Wall and Roof Systems?

There are benefits for all parties involved in thebuilding enclosure as shavn in theFedures and Benefits List in
Addendum 1. The designer has amyriad of design optionsranging from flat to profile panelscolor, texture,
panel width joint size optionsand jointorientations. Thedesigner can aso chooseproduct performance options
ranging from panel insulation valueto span length to load/span capabilityThe eredor has ali ghtweight product
that ereds qucckly vs. conventional constructian responseto fasttrack schedule demands. Also, the weight
difference offers framing and foundation savings particularly in high seismic areasrhe owner gets ahighly
energy efficient building envelopewith lower heating and cooling costs.
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Eredion efficiency with IMPsis higher than with other products becaiseit is lessaffededby weaher and the
owner gains ahigh performance system at oneof the best life cycle costs ofany product avail able today.

Eredion spedl is thekey to many projects today. Depending on jobcompexity and size, IMPs can be ereded
at arate of up to 5,000 scfit. per 8-hour shift by a four-man crew on an industia projea and up to 1,100t%/8-
hour shift by a four-man crew on an architedural projed when proper lifting equipment is usedHigher
instal ation rates can beachieved with insulated metal roof panels.

Another primary feaure is theadvantage of pre-painted metal, which offers factory applied high performance
finishes in awide palette of colors. Thesecorrosion resistant, high performance polymenatings can extend
the life cycle of the product makingMPs betterthan many other exterior system options. Interior coatings
provide easy cleaning and washing as well as high light refledivity. Each of these attributes is critical in food
processing facilities

When compared to stucco, mesorry or pre-cast for walls and builtup, modfied bitumen or EPDM for rodfs,
the advantages oftheimpermmeable exterior and interior metal facingsof IMP stands out.

When compared to other materials, which are field assembled or applied, IMPs minimize theerector impad
on thesystem performance This results in letter in-place quality, better weather integrity and appeaance.
Having many of the comporents combined into oneoffers the best in-place quality and eredion speed.

Where Are Insulated Metal Panels Used?

IMPs are used in alarge number of commerdal, industial, institutiorel and cold staage applications kecaiseof

their excdlent performance characteristics and competitive-iface costs.Generally, the market is subdivided
into three areas: Cold Storage (CS); Institutional, Commercial and Industrial (ICI) and Architectural. Ke
product differences that distinguish the markets afelksvs:

A CSiPanel thickness > 40, usually waueti cal prof

AICliPanel th4dacknessal2loy vertical |ightly -yauefil

A Architecturali Pa n e | t h-4 @ k ne s igantdl liightly profited or flat panels, highest cost per
unit R-value.

Examples of these markets include:

A Airport hangars (ICI)
Bank buildings (IC1 & Architectural)
Churches (ICI & Architectural)
Manufacturing buildings (ICI)
Offices(ICl & Architectural)
Spatsfadliti es (Architectural)
Distribution centers (ICI)
Schoolsand uniersities (IC1 & Architectural)
Food storage and processing facilities (CS)
Subfreezing storage facilities (CS)

o o o Po Po o o o I
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Performance Criteria

IMPs are marufactured to ned the performance and testing requirements of the building codes and insuance
listing agencies. IMPs are testedor fire, stuctural, themal transmitiance'resistancefoam core properties, water
leakage and air pressue differential. In somecases, an additional thermalbarrner may be required on the inside
of these panels for cettain construction conditions Consultthe localy acceptedouilding codeandthe IMP
manufacturers for further information.

For nostapplications, till-scde tests must beonducted to indicate the in-place performance of the product
in afire. These estsincludesmdll- and large-scde room corner testscondicted at independent testing agencies
swch as Lhderwiiters Laboratories, Intertekand FM Approval that are required for IBC compliance, as well as
multistary testing (NFPA 285) Before spedfying an IMP, amanufacturer must berequested to cemonstate the
productés compliance with an array of fire tests as described in the International Building Cod@gBC).

Propeily cettified IMPs may be used where non-combustble materials are required by the codesubgectto
cettain limitations. Be sure the product selected meets the requirements ofthe controlling codefor a given
project and a given location.

Insubted metal wall and roof panel designs are verified by representative structural testsfor positive and
negative wind loads. Manufacturers should povide cdculations \erifying thet al factors affecting the load
carying cgpacity of the pands have been analyzed and tha they mee theprojed requirements.

Foam cores are subpded to a series of physical performance tests to dtemmine the strength and aging
characteristics of the materia. Foam is neasued for (1) density, (2) shea strength, (3) tensile strength, (4)
compressivestrength, (5) humidity aging, (6) heat and cold aging (7) insulating efficiency, (8) aging stability and
(9) flashandignition properties. Compkte assemblies are tested to determinethat thereis no urtontrolled water
or air legkage at required pressue differentials. See Sedion 3 of the Guideline for spedfics of testing and
certificdion relating to thesecriteria.

Oneof themain fedures of IMPsis thethermalperformance Thermal performance is generally described in
one of two ways: Foam core\Rlue and panel assembly thermal transmittancefacctdr. It is very important
to understand the differences between thesé two.

Foam core Rvalueis generally determined by ASTM C 518, which gives theaRie of the foam core only.
This number does not generally account for joint or framing effects or gap resistances.

Panel assembly kfactor is determined by a hot box test
(usually ASTM C 1363pnd does account for the joint effects
and gap resistances. It also generally includesfilar
resistances. .

IMPs have a foam core that provides Rvaues enerally
ranging from 7 to 48as thickness goeBom 1-60  fwall isystems
and Rvaluesranging from 10 to 48for roof systems as thickness goes
from 1%260.

l‘\
\
[l-mu

j_\__j—

LIt is importan to note that Rvalue and tfactor should not be compared by using the heat transfguation
R=1/U unless the user is assured that the inpwaRie and tfactor are compatible in test method, specimen
configuration and inclusion of air film effects.

METAL CONSTRUCTION ASSOCIATION BUILD LEGACIES
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IMPUf act ors are generally avai Thatdstisedménrindudes aphnd sidejaintto f a ¢
acountfor any themmal inefficiency that may occur. Most products perform very well becausethe sidejoints of virtually
al panel designs have anatural themal bre&k between the outer ard inner metal facings

Panel ThicknessVariations

Theseproducts offer more than twiceheinsulation efficiency as afield assembled glassfibe system. The table
below summarizes the -Ralue per inch for many common insulation materials. As shown in this table,
Polyurethane/Polyisocyanura(@UR/PIR) insulation is the most efficient when looking atv&Rue alone.
Remember also thatsulation placed in a stud cavity is less effective due to the thermal bridging. Therefore, or
must consider Hactor, not Rvalue, to make an appks-apples comparison of traditional assemblies to IMPs.

R Value Comparison

Insulation Type * R Value/lo
Extruded Polystyrene 5
Expanded Polystyrene 4
Mineral Fiber 3
Cellular Glass 3
PUR/PIR (Initial)** 7.5
PUR/PIR (Aged)** 6.5
*Source: Society of Plastics Industry

** Thermal loss over time usually lowers

As an example, consider a metal framed wall assembly in Climate Zone 5 under IECC 2015. The basel

assemblyisRR 3 fi berglass in a 40 .5 codtinuaus Indulatiorafer & aximum s
U-factor of 0.064 Btu/hsf-F. (R-15.6) Assuming polyisocyanurate for the continuous insulatior6(Rin), this
results in a total insghatgbasshichp@aesmp ke htomiPR

IMP which may have a 4actor quite a bit lower (better) than 0.064 Biugf-F. For many buildings, this will
translate to more usable floor space for the sam#oemutt dimensions.

IMPs are very strong structurally dueto thecompositeadion between theflat facingsand thefoam core. For
a2inch panel, mostwind load requirements in the20 to 30 psfanges can bemet with 7to 10-foot sgan conditions.
Panel capadty is often controlled by the fastener system capabilitiesunder negative wind loads. Ched the
negativeload performancewhen usingload span data for any product. Also,notethat IMPsare nottypically
designed for use as beaing walls or shea diaphragm walls.

(IMP installations should always be designed by a registered design professional to show conformance with
requirements of the local buildirgde.)

Panel Selection

Theprimary variablein the seledion of an IMP is thethicknessneeled to neet therequired thermal value. After
thethemal valueis determined, areview of the structural span tables is recessary to ensuethat the m@anels in the
thickness €leded will med the structural requirements. Narrow panels are generally stronger considering
negative (uplift) loads because there are more fasteners per square foot panel area.

METAL CONSTRUCTION ASSOCIATION BUILD LEGACIES
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Themostcommon subsétes for IMPs are GO0 galvanized (ASTM A653)sted, AZ 50 or AZ 55aluminum-
zinc aloy coated (ASTM A792) sted, and aluminum for both theinterior and exterior facings Heavier
combiretions of gauges for both inenor and exterior facings are available depending on requirements for
load/span capability, resistance to abuse, and aesthetic neals.

Finish Selection

Insuleted metal wall and roof panels aretypically prefinished on both thenterior and exterior facings Thetypical
exterior finish is theindustry standard nomiral 1 mil (inclusiveof primer) PVDF (70%K ynar® 500/Hylar® 5000).
A siliconemodified pdyester paint is commony used as theexterior finish oncold staage buildings.

Thetypical interior finish is anomiral 0.8 mil (inclusive of primer) standard pdyester, in alight refledive,
easy to maintain white color. USDA approved finishes are also available where required for food processing an
storage.

Speda high build coatings, such as plastisolsre avail able on boththe interior and exterior facingsof the
panels to povideadded protection in extreme environments.

© 10/17 Selection Guide for Insulated Metal Panels | V2
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Thefollowing testingrequirementsgo a long way towardansuing the designer and owner that they are getting

an assemblyha will meetor exceal therequirements ofthe appropriate building codes and therequirements of
insurance agencies, sich as FM Approvals All major insulated panel manufadurers canmed the performance
requirements lised below. These certifications may also qualify all of the included wall or roof components
(exterior cladding, insulating/structural core, interior liner, connections and seals) as a complete wall or rc
assembly in a single document. This eliminatesthecestorb s need t o qualify eac
qualify that these different components work together as a job specific construction, which often requires test
for each specific assembly or at least an in depth engineering analysis of the prepestalya

Fire

To conform to therequirements of the maor building codes, primarily the International Building Code (IBC)
IMPs should betested by Underwriters Laboratories, Intertek, FM Approvals or similar testing and listing
agencies. The foam core should fave a maximum flame spread of 25* and a naximum smokedeveloped index

of 450* when tested in accordance with ASTM E84 (UL 7Z3pmpliance with the requirements of ASTM E108
(UL 790) with recognition as a Class A, B,@roofing assembly is generally required for roof applicatid:

wall applications, conformance to the performance requirements of NFPA 285 is also required for mc
applications.Full scale cornetests such as NFPA 286, UL 10a0UL 1715 are also required in certain instances

depending on the application. Testing such as FM Global 4880 may also be rémjuimsedrance purposes on
highly protected risk (HPR) facilities.

*Thesenumeical Flame Spread and $oke Developedndexes do not dfine thehazard pesented bythis or any
other material under actual fire conditions.

Structural

Structural load capadty should beverified by representative structural testsfor positiveas well as negative wind
loads as shown in testing such #STM E72, ASTM E33Q UL 1897 or ASTM E1592or wind load resistance
of IMP assemblis. Themaximum allowabledefledion is defined in Table 1604 & the IBC(2015) Thelocal
building code should be referenced for the applicable limiting critdriee effeds of snowload and lorg-term
loads onroof panels should besonsicerad as appropriate in thestructural analysis.

Compliance with the structural provisions of toele can be shown in two ways. EitlexIiMP manufacturer
will provide cdculations sealed by a professional engineerifying that al factors affecting the load carrying
capacity of the panels have been analyzed and verified by testing and thet the stuctural cgpadty of the panels
meds theproject requirements, or the IMP manufacturer will provide sufficient documentation to the Engineer
of Record (EOR) demonstrating this performande the latter case, an evaluation report from a thady
agency such as IGES or IAPMO showing compliance with AC04 is normally utilized.

Listings

When required for insurance purposesuieted metal roof panels should beested to determineload capabiliti es
by an independent testing agency, swch as Underwriters Laboratories orFM Approvals and ratings smilar to
thefollowing:

1 Un d e r wiLabdratoriedVand Uplift T UL 580 typically Class 60 or 90.
1 FM Approvalsi FM 44711 Typically, 1-60, £75 or1-90.

METAL CONSTRUCTION ASSOCIATION BUILD LEGACIES
8735 W. Higgins Road, Suite 300, Chicago, IL 60631 HEIMETAL

847.375.4718 | mca@metalconstruction.org | www.metalconstruction.org




Page| 11

Thermal Transmittance

Thecompleted panel assembly, including sidejoints, should beested in accordance with ASTM C1363at 75°F
for normal building applicationsA 40°F mean test temperature is commony used for refrigerated buildings.
IMPs are avail able with themal transmissiorvalues generaly ranging from U-0.08 to U0.02 Themal values
shouldbe spedfied based on lacd energycode requiremerd, desired operating efficiencysage, and
occupancy.

Core Physical Properties
The palyurethane or padyisocyanurate core tests irclude:

A Density (ASTM D1622)
A Closed Cell Content (ASTM 2856)
A Shea strength (ASTM C273)
A Tensilestrength (ASTM D1623)
A Compessivestrength (ASTM D1621)
A Humidity, Heat, Cold Aging(ASTM D2126)

TheIMP core properties will vary slightly with thetype of foam that ead manufacturer uses. The mostcriticd
factor in panel production isformulating afoam system with theright balance of these poperties thet will ensue
structural integrity and adhesion ofthefoam tothe metal facings

Water Penetration

A complete panel assembly mounted vertically containing panel sidejoints should beested in acordance with
ASTM E331and should exhibitmurcontrolled water leakage at aminimum of6.24 psfair pressue diff erential
for 2 hours forwall panel assamblies (IBC 1403.2)and in accordance with ASTM E1646with no urcontrolled
water leakage through thepanel joints at a static pressure of 12 psffor roof panel assemblies.

Air Infiltr ation

A complete panel assembly containing at least oneprincipal panel sidejoint should beested in accordance with
ASTM E283. Air infiltration should noexceal 0.04 cfm/sfat 1.56 psfair pressue differential for wall panel
asembliesand inaccordane with ASTM E1680at astatic pressue of 1.56psffor roof panel assembliesto show
compliance with the requirementsIBIC (2015.
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SECTION 4: PRODUCTION PROCESS

Theprocess ofmanufaduring IMPsrequiresamariage of customied medianica equipment andfoam chemistry.

The most involed is the continuous pocessas shavn in Figure 1. Grealy simplified, it entails forming the
continuous matal facingswhile at the same time (at another point on thecontinuous lire) injeding the foam
mixture into thepanel assembly. Thefoam then expandsand fills the cavity between the netal facingsas they

enter aplaten conveyor. The conveyor ensures that proper temperature and pressure are maintained duaring fo:
gel time. Panels are then cut to length with an in-line crosscut saw. Postfabrication work, avail able through
somemanufadurers, can be performed on theproduct to tred the cut ends ofthe panels or standing seams in the
case of roof panels

Figure 1. Schematic of continuous manufacturing processfor insulated metal panels

Preheat Furnace Rollformers - Face Sheat Foaming

Nozale Heat/ Curing
Chamber

s/ 4

x Finished Cut to -
Flying Sewlnside Length Panels Antomatic Side Convey and

Heat/ Curing Chamber Insuiated Room 1o Package Aree

IMPs can also bemanufactured by alaminating processas shown in Figure 2. In this method, pocured foam
board stack in an appropriate thickness isadhered to preformed metal facingswith structural adhesives and placed
under presaure in aplaten press gerdion.

Figure 2. Shematic of laminating processfor manufacturing insulated metal panels.

ROLLFORMERS FACF
AND LiNDR ShEER

BOARD STOCK

AL VE
APPLICATION

FINMGHED FANELE TO
PACKAGNG AREA

PLATEN PRESSES

© 10/17 Selection Guide for Insulated Metal Panels | V2
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Product Description

Themostcommon netal substate for paintedpanel facingsis GO0 galvanized sed. Other substatesare stainless
sted, auminum-zinc coated sked, and auminum. To stiffen thepanel facingsan embosgd suface texture is
commorly applied and varous pofiles are roll formed into the panels Profiles are usually in theform of light
striations or panking, deep ribbing or stiffening beads. Smooth orun-embos®d sufaces are availalde as a
premium from somemanufacturers.

Panel edges areroll formed to create intedocking sidejoints, which acoommodate the conceded fastener and
clip system and achieve the panel-to-panel seals. A varety of moduks, profiles and sidejoints are avail able for
insulated metal roof systems. For example, sidejoints can bestanding seam, oroverlapping as shown in Figure
3. Thewidth ofthe panel is refered to as the moduleand typicdly ranges from 24420.

Figure 3. Examples ofsidejoints

overlapping
¥ ; SEAM SEALANT TAPE \m

= =

standing seam

Most insubted metal wall panels may be oriented either with thelength of the panel running verticaly or
horizontally as shavn in Figures 4and 5.

Figure 4. Horizontal orientation
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Figure5. Vertical orientation
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The panel coreis usialy a palyisocyanurate or polyurethane foam. Thechemistry is usialy proprietary to
eat manufacturer. The formulation contains theadditives necessary to meet thefire performance of the given
product geometry and to stisfy the needs ofthe manufacturing process. The denstty is typicdly between 2 and
3 pcf.

Thepanel weight will v ary depending on thickness and gauge of thefacings A 20 panel with 26 gaugefacings

will weigh about 23 pg. The same panel with 22 gauge facingsmay weigh as mwch as 3.65 psflepending on
the panel profile.
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Thermal Effects

All IMPsmust cemonstate theability to withstand an applied temperature differentzadd extreme solar exposure
conditionsacross the thickness of the panel (i.e. ftbmexterior to theintenor facingg. Panel temperéaures on

the outer facing can reach svice temperatures of 18C0°F with dark colors or in extreme roof conditionsThe
suface temperature can be reduced by using lighter colors and paint systems containing cool infrared refledive
pigments. Theinner facingis uswlly limited to alower in-service temperaure. Depending on themanufadurer

the maximum allowable liner temperature will range from 120F to 16CF. It should benoted that panels
manufactured in apinch roll/contad adhesive process usally will not perform well in high temperaures. The
minimum inerior temperaure for cold staage applicaions can beas lowas-50°F. Applications with unheated
liners such as beam wraps and screen walls may limit allowable panel lengths (of flat panels) due to then
stress.

Themal expansion isaccommodited by acombination of themal bow and themmal stress. BecauselMPs are
acompositesandwich with both theinterior and exterior facingsbonded to the core, there is no sgnificant linear
differential expansion ketween theinterior and exterior facings Theinsulated panels are positively fastened to
the structure and theexpansion ofthe panel is distibuted anongthe individual spansas thermal bow rather than
linea expansion. The overall pand does not sgnificantly elongate or contract so trere is no el to instll an
insulated metal roof panel with slotted clips. Themal bow does notadversely aff ect the performance of thepanels
used in apropeily designed system, sirce panel analysiscalculationsand best practicanake allowance for it.

Thermal Deflection

Per Job FJequirements

Metal Roof End Laps

As pand lengthsare limited by pradical concemssuch as shippingand handling limitations, itwill sometimes be
necessary to provide an endlap joint for insulated metal roof panels. Typicdly, theinnerfacing (iner) and foam
corewill be cut away leaving anominal exterior facingextensionfor alap over thelower panel. Thelength ofthe
extensionand end lap is dependent on theroof slopeand thepanel profil e.

Theend lap jointsare caulked and fastened according to theroof panel manufacture s r@ammendations.
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Metal Roof Slope

Aswith any metal roof, insulsted metal roof panels mustbe installed to aminimum slog. The amount ofslope
required varies from manufacturer to manufadurer. Check thelocal code for minimum slope requirements;
however agoodrule of thumb is:

1 Single length panels 1/4inch in 12 irch slope
1 Panels with lap joint 1/2inch in 12 irch slope

These slopes should beconsicered as absoluteminimumsfor warranty consiceraions. Consult
panel manufacturer for project specific slope requirements.

Metal Roof Penetrations

Penetrations should béept to aminimum. Where penetrations are required, snall penetrations, seh as VTRS,
designed to interface with the IMPs exterior prof#a besealed with fibootso or stac flashings. For larger roof
penetrations, afactory-welded curb, with additional structural sugport, isa commorsolution.
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While the instal ation of IMP is relatively simplewhen compared to multipiece field assemblednetal systems
or built-up roof systems, ttere are certain very important requirements thet must bamet.

Support Gaugeand Alignment

Becausefadory IMPs are strong and rigid thestructure they attach to must béneld to acloser tolerance than that
required for someother systems. If the sted substucture has excessivevariation from the tkeoreticd plane, the
IMP could besubjeded to undodeflectionstressat the connection pointsThis may result in aesthetic changes
or diministed load cgpadty. It is recommended that the typicalwall or roof panel attachments should be
minimum of16 gauge séd. Fastening into wood is notrecommended due to thecyclic fastener rocking caused
by the panel Gs reaction to temperaure differences ofits skinsas thesun leas theexterior facing

Thealignment of thesupports is impatant espedaly with themostcommony used badk seal or innerfacing
side ®d systemswhere the suppat alignment establishes thefinal alignment ofthewall. In addition, impopery
aligned supprts can induce stress in thepanels and causeexterior facingdistations. Fastener pull out values
should beeviewed for each projed. Theminimum sugested beaing width at purlins is 2%. It is necessary to
spedfy sted tolerances and defledions simibr to thoserequired for insulated ardhitecdural walls. This
requirement for sted alignment and deflection limits must becrossreferenced in thestructural steelspedfication
to ensue aquality install ation.

For proper pand install ation, themaximum deviation of agirt for industia applicaionstypically should not
bemore than 3/& in any 20-foot length in any diredion. Thesuppat alignment should not eviate more than +
3/ 4ram thetheoreticd girt plane at any point on thewall (thicker panels may require tighter alignment
tolerances). For ardhitectural wall or roof applications, thesuppat ali gnment should not éviate more then + 1/4"
in any 20-foot length inany direction. Thetotal alignment envelopeshould bet 1 / @veér theentire panel suface
with theexception oftransitionarea such as buildingcorners and sdfit areas where thealignment must bewithin
+ 1/80 of thetheoretical girt plane to accommodite formed transition orcorner panels.

If thereis varnation in thested alignment from thetheoreticd plane, it shouldall be in an ouward dredion.
If onepurlin is on theplus sideand theadjacent purlin is ontheminus si@, thiscan indwce unacceptable stesses
in theinsulated panels.
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Correct Alignment Mis-Alignment

(Avoid these Conditions)

Max. Variation

Example: An insubted roof panel spanning 5 fed with an allowabledefledion of L/180 will deflect a
maximum of 1 / .3Ifdthe purlin suppating the panel is designed with thedeflection limit of L/240and spans 25
fed, thealowable defledion for the purlin is 1%0. This differential can cause excessivedeflection and stessin
theinsulated panels and panel connedions.

All fundamentals of the system, including fastening details, trim details, and panel joints must bedesign
coordinated to meximize panel performance.
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Theinstaler of theinsulated metal wall and roof panels mustchedk the supporting structure before starting
instalation. Any varations inexcess ofthosenoted abovemust becorreded prior to starting work or reported to
theardhited/enginee as sooras possibé.

Panel Layout

Becauseof the rigidity of theinsulated metal wall and roof panels maintaining proper layout and nodule of the
panels iscriticd for proper install ation. Layoutand modulecontrol is especially important when thelength of the
roof sloperequires an end lap condition orthewall panel requires astad joint.

Pane Trim

Trim maternals differ with theapplication and aesthetics desired. For industial projeds press voken trim is quite
functional. A 26 gauge minimum thcknesscan beused when theexterior facingof the panel is also 26 gauge.
To adhieve a higher-level architedural presentation with crisper sight lines, extruded trim or a heaver gauge of
pressformed trim shouldbe spedfied. Both types of details are presented in Sedion 7: Detail lllustrations,which
begin on age 19.

Panel Clips and Fageners

To achieve published load values, fasteners and clips as remommended by the manufacturer must beused.
Fasteners are as equally impartant as clips and stould beinstall ed acordingto themanufadure si@structionsas
verified by thestructura cdculations. In addition, they should benstalled namal to thestructure and the @nels.
They are not tobe overdriven norunder driven because either condtion can result in failure to resist pullout or
failure ande&age of fasteners with sealing washers

Panel Caulking and Sealants

To acdhieve the noted air and water infiltration performance levels aproper sed system is imperative. The most
common edniqueis theinner facing ljner) sidesed network. For nonrefrigeraed buildings, this invohesfield
applying nonskinningbutyl sedant on thestructural sted at panel endsand conreding them to either shopor
field applied sedant located in the panel sidejoint. Theresult is that ead panel has acomplete perimeter of butyl
sedant on theinner facing liner) or warm side, which in turn creaes an excdlent vapor bariier. At transition
areas sich as corners or wall to sdfit edges, proper liner trim is neede to meintain theliner sed continuity.

A major advantage of theliner sed technique is that thecriticd seals are located away from thefacing of the
panel, and will not causestaining or dirt attradion as accurs with other types ofwall panel systems thet are faced
seded. Itis impatant thet verticd panel systemswith adoubletongue and grooveside joint allow water to weep
a thepanel base.

Refrigerated buildings generally have special conditions to consider before locating seals. This is beca
water vapor being driven into a very cold speaa cause buildup of ice and may lead to permanent damage of
the joints. Therefore, it is important to consult the manufacturer before deciding which skin to seal.

For wedaher tightness,most insuéted meta roof panels require a concealed bead of sealant on theexterior of
the panel sidejoint. Continuty of panel caulking is critical. All joints and owerlaps must beompletely caulked
to prevent water and air infiltration. Caulking of end lap panel joints isespedally critica asthelapoccurs in the
flowo flutes of the panels.

Key performance itemsfor inclusion in aguide spedficdion are shovn in Addendum 2.
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Summary

IMPs offer benefits for the entire building tean. To reiterde, the owner acheves athemally efficient, high
performance product that has sugrior life cycle costsand is provided with performance certifications that pre
qualify the complete wall or roof assembly for building code and insurance complimedesigner works with

a product that offers many design and performance options. The eredor works with a product that is easy and
quick to ins#ll in aimostany weather condition, inresponseo thecommon tght building €hedules of todayés
market. When you consder insulated metal panel products, usethe information presented heren as a start to
properly promot, spedfy and detal a project. Additional information is avallable from the spedfic
manufacturers. Contad the MCAfor alist of member manufacturers.
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SECTION 7: DETAILED ILL USTRATIONS

Thesidejoints and fastening methods shan on tefollowing details are to beconstued as generic and schematic
in nature. All references to i xtru s i gpertainoto auminum extrusions. The different manufacturers have
moduks, pofiles and side joints that are specific to them. For example, sidejoints can be standing seam,

interocking, or overlapping.
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Vertical Panel Details
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Vertical Panel Details

1 Jamb Panel \ Jamb Panel
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Vertical Panel Detalls
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Horizontal Panel Details

Panel
Thickness

Base
Extrusion

Horizontal Base Extrusion Four Corner Joint Detall

Wall Structural
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Interior Joint Sealant

Gasket Sealant

Joint Gasket

Wall Panel Wall Panel

Vertical Joint Detalil
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