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DISCLAIMER: Substantial effort has been made to ensure that all data and information in this publication is
accurate. Building Science Consultimg. and the Metal Construction Association cannot accept responsibility
of any errors or oversights in the use of material or in the preparation of architectural or engineering plans. T
design professional must recognize that no design guide cartigeldsr experienced engineering and
professional judgment. This publication is intended for use by professional personnel competent to evaluate
significance and limitations of its contents and able to accept responsibility for the applicatiomatehal it
contains. Users are encouraged to offer comments to Building Science Consulting Inc. on the content and
suggestions for improvement. Questions concerning the source and derivation of any material in the design
guide should be directed to Biing Science Consulting Inc.
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1. Introduction

Insulated metal panels (IMPs) are one of only a few types of building product that can provide an entire
building endosure in one prefabricated produétowever, despite their use for several decades in North
America, there remains confusion about how IMPs manage rain water penetration, control air leakage, and a
as continuous insulation

Insulated metal panels atemposed of two layers of coated thin sheet metal wrapped around a rigid foam
core to form a stiff compositélhey are molded in a variety of styles and sizes depending on the application.
Thewww.metalconstruction.orgrebsite provides more information.

An insulated metal panel system can be used on its own to provide a complete enclosure, can be added ¢
a lightweightstructure and interior finish in new construction, or can be added over an existing enclosure to
provide a new level of enclosure performance.

The basic nature of IMPs should be understood in the design of buildings and details. IMPs are longer in
one direction than the other. Most manufacturers
produce very long panels up%60 ft or more.The long edge often has a factdoymed shape that allows two
adjacent panels to interlock, align, and often control air and water penetration. The panels may be installed
vertically (spanning between horizontal structural supports, faittory-formededges running vertically), or
horizontally (spanning between vertical structural supports, with faébonyed edges running horizontally)
(Figure 2).

'Some code officials and some codes may not conBities to be continuous insulation, but IMPs act at least as effectively as most
other systems that are accepted as continuous insulation.
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\\ " jaint harizantal

VERTICAL PANEL
INSTALLATION \ C':
\/ -

Formed joint runs vertical

Formed joint runs herizontal
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INSTALLATION

Factory- or Field-cut butt
joint vertical

Figure 2: Insulated Metal Panels can be designed to be oriented vertically or horizontally

Although panels aratended to interlock along their length because of their spetiaityed edges, the
insertion of windows and the transition to other building components (walls, roofs, doors) may not always alig
with the standard module width. These conditions are trmé&md dul ed0 j oi nt s. Il n t
is usually cut, either in the factory or the field resulting in a butt joint condition essentially identical to end
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joints. The differences in these four conditidrisorizontal joints of but edges, @wertical joints of butt edges
i must be considered in the design and construction of buildings with IMP enclosures.

Although IMPs have been used for decades, there remains confusion about how they work and what they
do. Some designers and builders ca#ihese IMP systems with saesembled metal cladding systems and
their separately installed layers. IMPs provide a complete building enclosure, including air and water control.

This brief guide will explain how IMPs can fulfidll of therequired ai and water control functions of a
high performance building enclosareFirst, the guide reviewke functions of &lbuilding enclosures and
introduces the control layers requirethen, water control and air control are described in more dé&taiflly,
a series of detailed drawings is provided to demonstrate how to achieve reliable, duraigerfoighance
enclosures using IMPs.

1.1 The Building Enclosure

The building enclosure is defined as the physical component of a building that separatesidhe int

environment from the exterior environment: it is an environmental separator. In practice, the building enclost
has to provide the fAskino to the building, i.e.,
Unlike the supersticture or the service systems of buildings, the enclosure is always visible, and therefore of
critical importance to owners, occupants, and the public. The appearance and operation of the enclosure ha:
major influence on the interior environment andactors such as comfort, energy efficiency, durability, and
occupant productivity, satisfaction and health.

In general, the physical function of environmental separation can be further grouped into three useful sub
categories as follows:

1. Support, i.e., tosupport, resist, transfer and otherwise accommodate all structural loading imposed
by the interior and exterior environments, by the enclosure, and byitdeng itself. The enclosure
is often no longean integral part of the building superstructurenodern buildings

2. Control, i.e., to control, block, regulate and/or moderate all the loadiregged bythe separation of
the interior and exterior environmentghis largely means the flow of mass (rain, air, water vapor,
pollutants, etc.) and enegrgheat, sound, fire, light, etc.).

3. Finish, i.e., to finish the surfaces at the interface of the enclosure with the interior and exterior
environments. Each of the two interfaces must meet the relevant visual, aesthetic, durability and
other performanceequirements.

All practical building enclosures must satisfy support, control, and finish functidmsever, only the
support and control functions are needed everywhere an enclosure is needed. Control and support functions
must continue across everynagration, every interface and every assembly. The lack of continuity is the cause
of the vast majority of enclosure performance problems.

Thesupport function is of primary importance. Without structural integrity, the remaining functions are of
no use The industry has reached a high level of understanding and accomplishment in this area.

The thermal control aspects of IMPs are not the focus of this document
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For physical performance, the most common required enclosatel functions include resistance tor
control of

rain penetration,

air flow,

heattransfer,

condensation,

fire & smoke propagation,

soundand light transmission (including view, solar heat, and daylight),
insect infestation,

particubtepollutantpenetrabn, and

humanaccess.

= =4 =4 -8 _48_4_9_°5_--°

The most important control function with respect to durability is rain control followed by airflow control,
thermal control, angtaporcontrol. The level of fire and sound control required varies with pestections
and ownerequirements.

Unlike the control and support functions, which rely on continuity to achieve performantiaishe
function is optional, ananay not be needed in some areagh as above suspended ceilings or in service or
industrial spaces where theifh is deemed unimportanExterior finish components are often termed
Aficladdingo, but the term is i mprecise, since cl a
(such as UV control, solar control, impact resistance), wtule alsoserving their finisHunction.

1.2 Enclosure Control Layers

Figure 3 shows an idealized arrangement of an enclosure, with the four control layers labelled, along with
exterior finish, support and interior finish layers [Lstiburek 2007, Straube 2012].

Finish

A\

Water control layer

Air control layer

A\

Thermal control

Vapor control layer

Support

Finish

Figure 3: Idealized enclosure showing the four primary control layers
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The water, air and vapor control layers are shown as thin lines to indicate that they can, in reality, be quite
thin (e.g. lessthaliid or 1 mm) and stil | I|p Sheétoof polymemhoekitumindus n c 1
membranes are commonly used for water, air, and vapor control layers; when so used, these materials shoul
installed behind the insulation and the exterior finish to protect them from temperature extremes and UV
radiation. The support and the thermal control layer are shown as thicker components, because in practise tt
|l ayers need to be thicker (e.g., well over 10 or

1.3 Enclosure Principles Applied to Insulated Metal Panels

In aninsulated Metal Panel system, the composite panel itself provides both the support and control function:s
and in many cases, the interior and/or exterior finish of the building enclosure.

The support function of an IMP is provided by the metal skins cadbaith the rigid foam insulation core.
Thicker panels can span larger distances and resist higher loads, if matched to the appropriate thickness of r
skin. Themetal &ins act aghewater,air, and vapor control layers attte bare or coated metdts as the
finish. (Figure 4).

In most cases the interior steel sheet acts as the air and vapor control layer. However, in special
circumstances (e.g., a cold storage building in a warm climate), the exterior sheet may be defined as the vap
and air conol layer.

Support \

Finish

Thermal Control
Water Control
Air Control
Vapor Control

Finish

Figure 4: Insulated Metal Panel Control Layers

As the most important control function, the control of rain penetration deserves special attention in all
designs. The control of diow is usually the second most important function for thel@sure. The next
sectionfocuses on the rain control of wall systems in general, and insulated metal panels in p&gctitar.3
describes aiflow control.
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2. Rain Control Principles

There are three recognized design strategies to control rain piemetvithin and through the enclosure
[Straube & Burnett 1999, CMHC 19R9 hese are the Storage, Drained and Perfect Barrier appro&aes (
5).

YT "h

Storage Drained Perfect Barrier

Figure 5: The three rain control strategies

Building enclosures have been, and continue to be, designed and built successfully using all three strateg
The newest strategy, the drained, or Arainscreen
some types of enclosure systems, it is not appropriate for all situations (theamegult in less reliable
performance or simplg higher risk of leakags some situatior)s The mass approach has been used
successfully for thousands of yearsd &ime perfect barrier approabhs also been used successfhihglazing,
membrane roofs, and precast concrete wa#isvell a3MPs. Eachrain control strategis examined in more
detail below.

Storage: Storage (omasg is the oldest strategyl his aproach assumesome raiwater will penetrate past
the outer surface of the enclosure. It requires the use of an assembly of materials with enough moisture stor
capacity and moisture tolerancee h at i s, sto&bforball ramvater thatmtdmioedi.e., shed)
from the outer surface. In a functional mass / storage wall, this moisture is eventually removed by evaporativ
drying from both the inside and outside before it reaches thesonface of the wall as a liquidrhe
maximum quatity of rain that can be controlled is limited by the storage capacity available relative to drying
conditions. Some examples of mass systems include adobe walls, thatchecdnalofslti-wythe brick
masonry.
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Figure 6: Mass (or storage) enclosure whhssemblies

Drained enclosuresisoassumehat some rawvater will penetrate the outer surfamet rather than storing
it, the assembly idesigned to remove this water by providing drainage (comprised of a capillary breaking
drainage plane, a drainagapg flashing, and weep hole/drain). Many cladding systems, such as brick veneer
siding,and stucco, leak, as do the joints between other cladding types, such as shalkestdesmall metal
panels, or natural stoné-or these cladding types drageaisnot just the mogpracticalstrategy, but has also
been the mostuccessful system of rain penetration conttblPs have sheet metal as the outer skin, through
which water cannot pass; hence, they use a different approach described below.

The termfirainscreerd i s appl i ed t o(siscetnhee dcrlaai dndei dn gs yfisstcernese n ¢
term is imprecise, as it means different things to different people. Drained walls may \esdduia single
openingor line of openings in the claddingratected to the exteriogentilated (at least two openings through
the cladding usually distributed between the top and bottom of the cavity), opregsare moderated (the air
pressure in ventegindventilated walls tends to follow the exterior wingpg sur e, t hereby fim
presstlhe o0f e screenis@mliechlooselyand inconsistentlyo all three different types of drained
walls.
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Lap Siding Panel Cladding Masonry Veneer
Systems
Figure 7: fAScreenedo and Drained encl osur e

As drained systems can accommodate a range of ctgddimd backup systems, this approach to rain
control has justifiably received a lot of attention from researchers and practitioners. However, drained systen
are not always appropriate or the best strategy if good rain penetration control is dasieded metal
panels, as well as»asting multi-wythe solid masonry walls, glazing panels, largeormat precast panels
and low-slope membrane roofsare commonenclosure systemsghat perform better when a rainscreen
drained system isnot used

Perfect Barrier systems stop all water penetration at a single plane. Such perfect control required the
advent of modern materials. Because it is difficult to build and maintain a perfect barrier with many materials
it is common to recommend the use of drainedsvaHowever, some systems, usually factory built, provide
wall elements that are practiaid durablgerfect barriers. For examplagtal sheets (such as the skins of a
typical IMP), glassprecast concrete, ahow-sloperoof membranes caal be consilered watertightRigure
8). The joints between perfect barrier elements should almost always be designed as drained joints in the
form of two-stage sealant joints or similar

Perfect barriers may Hace sealed wherethe perfect barrier is at the extarface or concealed where the
barrier is protected behind other materisd®@me oncealed barrier systems, such as Protected Membrane
Roofs (PMR), have a long record of good performar@thers, such as stucco and adhered veneers applied
directly overbuilding paper have shown disastrously poor performance in many applications. The difference i
experience is directly related to the likelihood of a perfectly waterproof barrier being achieved in construction
and maintained over the desired lifespah-3(synthetic stucco) can perform as a perfect barrier but
experience has shown that rain leakage at the joints can be trapped within the system and this has caused
thousands of failures. Current practise for EIFS is to usestage drained joints, arfdlly -drained systems are
now widely available.
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Figure 8: Perfect barrier enclosure walls

2.1 Rain Control Principles Applied to IMP

IMPs use a perfect barrier rain control approach for the enclosure element, and usually use a drained approa
for the joints. The sheet steel is a hgérformance, durable water control layer: water simply will not leak
through steel, and cracks and holes will not form over time. The exterior location of the water barrier expose:
to weather, but coated steel istgudurable, and this location offers some real advantages. The barrier is easily
inspected, and water does not enter the enclosure and need to travel via hiddein pading. ways, IMPs act

like very large sheets of glass: the facttalricated mateal is durably water tight, and hence only the joints
require attention.

2.1.1 Joints and Penetrations

Joints may be classified in the same manner as enclosure eleRigats ). It is common for the enclosure
elenments and the joints between them to use different approaches. For example, walls which use mass and
perfect barrier elements often use drained joints to form a complete system.
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Drainage
space

Structural Drainage
joint opening
Mass Joint Perfect Barrier Joint Drained Joint

Figure 9: Three different rain control strategies at joints. TwaStage draned joints are the recommended approach.

As joints made on site are more susceptible to workmanship errors and are made of materials that are mc
likely to degrade (due to ultraviolet radiation and high and low temperatures), they should use a drained
strategy. Face sealedpolymer sealant joints (e.g. a single line of exposed sealant) have a poor record of
performance and cannot be recommended for controlling rain entry.Even exposed gaskets, often used to
create the joint between insulated glazingsuaitd the window frame, tend to shrink and crack over time.

When these seals fadls field experience shows is likglyacasse & MiyauchR009, significant water

penetration occursFor these reasons, a drained approach is recommended at jointsyf@ystams, such as

the joints between the glass and frame of windows, between panels of precast concrete, and between IMPS ¢
windows, doors, and other IMPs.

The concept of a drained joint, or tvgtage seal has been promoted for almost 50 years [GE3@8n
1968, AAMA 1971] based on solid research [Svendsen 1967, Isaksen 1967, Platts & Sasaki 119&&baed
widely used with great success for almost as larihe precast concrete and curtainwall industries

The interior seah a twostage jointactsto ensure both air control and water control contintikigijre 10).
The outer seal is a protective screen that ensures that little water enters the joint, and that the inner sealant i
protected from UV radiation and temperature extremes. The inrlerasebe installed fromitherthe interior
or the exterioand be formed of many different materials, although metal flashing and pebased sealants
are the most common. Gaskets, unless mechanically compressed, do not usually provide sufficesd toght
the inner seal, but are often preferred for outer seals.
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Water control

Air-vapor control Perfect Barrier

Rain Control

S

Interior air water
seal

Drained &
protected ———» } Drained Joint
exterior joint

Interior air seal — Perfect Barrier

Rain Control

>

Figure 10: Horizontal joint at ends of vertically installed panel demonstrating air (green) and rainwater (blue) continuity
across drained joint of an IMP

Water control —» IMP

Perfect Barrier

Air-vapor control
’ Rain Control

Interior air-water
]

seal
} Drained Joint
Protected & drained _/
exterior joint Perfect Barrier

> Rain Control

Water control
control layer
layer

Figure 11: Horizontal joint at factory-formed long panel side. Airvapor and water control layers shown in green and blue
respectively
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I n general, the inner seal should be held back
the outer seal to create a weéthinedair gap. The gap can be larger, if convenient, and often is in thick wall
systems.

Weep holes, with a minimum di mension of about 1
provided to facilitate drainage. Webplesare almost always installed the base of vertical joints, and
protected unsealed laps are used at horizontal joints on top of flashing.

It is ideal, especially in enclosures that are highly exposed todavinen rain, to provide some protection
for weep holes by adding exteridrp edges or additional layers of internal baffles to interrupt the direct kinetic
energy of raindrops.

In practise it is generally accepted that the most common rainwater control failures occur at window and
door penetrations [e.g. Finn 1995]. Regargligswhich rain penetration control strategy is used, window and
door penetrations through enclosure walls should be based on a drained approach.

Subsill flashings Figure 12) of various types are widely available to create a drained opening for windows
and doors. For drained wall systems, theslliflashing can drain into the drainage gap. For perfect barrier
(e.g., IMP) and mass systems, the flashing must drain water to the exterior face of the assembly (that is, the
water control layer of the rghh opening made must be continuous with the water control layer of the wall).

Self-adhered Formable
membrane self-adhered Liquid applied
membrane membrane Pre-formed

flashing system

Figure 12: To ensure resistance to rain penetration, suiill flashing below all window and door openings is a critical
requirement.

2.1.2 Structural Fasteners

IMP systems must be fastened back to a primary structure to safely and effectively transfer the collected loac
This is usually achieved using fasteners and clip systems. These discrete connectors vary in shape and size
amongst different IMP marfiacturers. They may occur only twice along the length of a panel or every few
yards. The design of these details, and the construction of the IMP enclosure, must account for these specia
penetrations or leaks of air and rainwater may occur.

In many cass, sealant is applied around structural clips and large washer details to maintain continuity of
the water control layeiHjgure 13). Although bedding the clip/washer in sealant is effective, it is difficult or
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impossible to inspect and, therefore, sedaound the edges of the fastening, where continuity can be visibly
confirmed, is often preferred. The clip should be outboard of the inner air seal if it is only sealed for water: bc
the water and air seal must be ensured for fastening systemsethett the inner air seal.

V4 Primary structure to interior
/ / of insulated metal panel

Interior panel-to-panel seal,
ready for installation of panel

Integral gasket under above

fastener head

Sealant around
structural clip

Insulated metal panel

Figure 13: Sealing joints at structural clip attachments (upper panel not shown)

The sealant used should be adowdulus, durable, nehardening product, such as silicones with 50%
movement capacity or higirade butyl, to eommodate the movement metal undergoes with temperature
changes. Although setting clips in sealant sealingaround all four sides is common practice, for water
control, only the top and sides strictly need to be sealed: leaving the bottom edgdasypedrainage. Air
seals of course require all 4 sides to be sealed.

Through fasteners can either be hidden, and hence protected from direct rain impingement, or exposed.
Exposed fasteners should be set in sealant or be provided withnstatked gaskt and washer.

2.1.3 Cladding over IMP

A screen or cladding can be applied over an IMP system. As the IMP provides all performance functions of &
enclosure, designers have tremendous freedom in choosing the type and details of stladdingr The
cladding fulfills mostly an aesthetic function, but, depending on the choice, may also add considerable impact
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resistance, solar shading, and rain shedding, thereby improving the durability and performance of the IMP
system behind it.

3. Air Flow Control

A strorg, rigid, and air impermeable air barrier system is required in all building enclosures, and is critical to
high-performance buildings [Straube 2012]. Codes and standards are increasingly specifying airtightness
targets andequiring the measuremeoit the finished building produéts i nst al | .eGbntrpllegair o r m
leakage is desirable because air leaks cause comfort complaints, risk indoor air quality, waste energy, lead tc
poor humidity control, and allow odors and smoke movement. For air keédagcur, both a continuous path
from indoors to outdoors (a Aholeo) and a pressu

Air movement through an enclosure assembly is driven by air pressure differences between the interior ar
the exterior. These air pressuréa@tiences are caused by a combination of wind, stack effect (natural buoyancy
of air), and mechanical pressurization. The combined effect of these forces can be quite significant and lead
a large volume of air movement.

To control air movement throbghe assembly, a continuous barrier to air movement is required (the air
control layer). The location of the air barrier in the assembly is not strictly impdrtiman be on the exterior
interior or middle and be equally effective at stopping a@kage.

The air barrier can be a single material or a layer of materials acting together as a composite to resist the
imposed air pressure loads without rupturing. Materials, such as sheet polyethylene or tapekr&dtipaper
facings, which historiglly were introduced as vapor barriers, have demonstrated poor performance as air
barriers (due to their inability to resist air pressure loalfgterials such as fluidpplied or sheet membranes
fully adhered to a solid substrate (exterior gypsum, nmgsand concrefehave demonstrated high levels of
performance in practice (due to the structural nature of the combined membrane and solid substrate).

The five primary requirements of an air barrier system are that it be:
continuous (no holes, the primarged),

strong (to resist the full wind load),

durable (to last as long as the enclosure design life),

w0 nh e

stiff (to avoid fatigue failure and pumping action), and
5. airimpermeable (the easiest requirement).

In order for the air barrier to be effective it mbstcontinuous in the field of the wall as well as at the
connections to other componentsis alsocritical that the air barrier be continuous from one assembly to

3n systems with air permeable insulation or camtizns air gaps next to the air barrier, air flow from the indoors past the insulation to
the air barrier and back to the interior must also be controlled. This is teomeective loopingand is not a concern for an IMP.
Wind-driven air flow from outdors, through air permeable insulation or around insulation gaps, back outdoors can also be a concerr
and is termeavind washing IMPs are immune to wind washing as there are no gaps or air permeable insulation. Both mechanisms
canbe an issue at jointebnveen panels and must be managed by providing some airflow resistance on both the interior and exterior
of the joint.
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another (roof to wall, wall to foundation, and window/door to wall). If the air barrier is not continuous, then
leakage of air will ocau The path of air movement will depend on the design of the assemblies and the
location of the discontinuity. Condensation within the asserdtyccur if moisturdaden air moving through
the assembly comes into contact with a cold surfaee §suface temperature below the dew point
temperature of thizakingair). This can cause problems in bothhoimid and cold weather, but it more of a
risk for special building types (swimming pools, cold storage buildings, &bgrtterm condensation nsbe
accepted if it is allowed to drain and ventilate away.

3.1 Air Flow Control for IMP s

Insulated metgbanels can provide an exceptionally rigid, strong and air impermeable compoagraiof
barriersystem. The panels themselves meet all the nexnents to be part of an air barrier. Sheet metal is
clearly airtight, and hence is listed as an air barrier material in codes and standards (such as ASHRAE 90.1)
without the need for any further testing. Therefasets, penetrations, and transiticarg the critical linko
achieving airtightnesis IMP systems At such conditions, the construction documesfitsulddetailhow an
uninterrupted, stron@gnd airtight planéransitionsfrom theinner sheet stedhyer to the adjoining curtainwall,

roof, canopyfoundation etc. while accommodating dimensional construction tolerances asahiite
movement.Sealant, sheet metal, and sheet membranes are cotransitioncomponents in successful details.

The most common source of air leakage through IMRs$ the paneio-panel joints. Minimizing air
leakage is both an issue of proper design and construction/assembly qiaditiwostage drained jointhe
inner seal providethe continuity of the air barrier from one panel to anothéjoints are designed as
recommended (i.e, drained) thented outer joint cannot, of course, be part of ensuring air barrier continuity.
To ensure good continuity and accommodate both dimensional tolerances and movement at joints between
IMPs, high quality gurgrace sealants are preferred: compressed foam tapes often cannot accommodate the
range of joints sizes demanded by dimensional tolerances on the job site, and polymer gaskets rarely remain
pressed tightly to the metal skins. The service life of polymeriastsails much longer when used on the inside
than when exposed to UV radiation. Hence, protected interior seals made of quality polymeric sealant mater
can usually provide service lives of 30 to well over 50 years.

Mechanically clamped gaskets and meanies perform exceptionally well but are usually practically
difficult or too labor intensive to install between panels, whereas they are the preferred solution for joints
between an IMP and another building component.
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___—— Primary structure
Inner water and alr seal Metal joint backup sheet

Spacer tape

/ Air control layer

IMP IMP

Water control layer
Exterior rainscreen outer seal .~ ¥

(drained)

Figure 14: Plan section of a verti@l butt joint demonstrating continuity of water and air control

Air leakage condensation cannot occur within the body of the insulated metal panel, even if one of the me
skins is breached, becawskematerials are completely air impermeable and thereéa voids to allow air flow.
However, excessive air leakage at joints may be a problem if air leaks across the air gap and contacts a cold
surface on the other side. Drained and vented joints allow condensate and vapor to leave the joint and contr:
condensation for all but the largest leaks, or most extreme climates (indoors or outdoors).

Hence, the rigid air impermeable metal skins of IMPs can be part of an excellent, durable air barrier syste
Examples of designs for critical details are providetthe@ end of this document.

Sidebar: Vapor Barriers

Vapor barriers are required in many enclosure designs, particularly when used in very cold or very hot ¢limat
Sheet steel is, by its nature, a perfect vapor barrier at a thickness of only a feamdisonfsan inch. The skins
of an IMP are much thicker than this and hence are perfect vapor barriers (0 perm).

At joints between panels, achieving a {parmeance vapor barrier is not very important, except in
demanding applications with very high averagé&rences in vapor pressures (e.g. freezer warehouses,
swimming pools, speciglurpose factories). However, some vapor resistance should be provided. The typical
backer rod and sealant used as an air barrier seal can also often provide a goodn@porHbaever, open
cell foam backer rods and silicone sealant are usually too vapor permeable for high interior humidity
environments such as swimming pools. Urethane and-basdd sealants over closed cell foam backer rods
can be used to provide lepermeance vapor barriers. In all cold climate applications, a vented outer sealant is
recommended to allow any moisture that may enter the joint from the interior to leave to the exterior. Hence,
vented twestage joint provides a single interior andavapor barrier, with the outer seal acting as a vented
rainscreen with little air or vapor resistance.
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4. IMP Enclosure Details

A number of conceptual details are provided in this chapter to demonstrate the practical implications of the re
and air contrbtheory described above. Insulated metal panels are shown as forming the entire enclosure in tt
following details.

Although the full range of doors, windows, and louvers on the market can be designed to interface with all
common IMPs, some manufactureffer special window, door and louver components that integrate with the
joints of their panels. In either case, the air and water control layers must be made continuous across the joil
line to be effective.

It should be noted that any drained claddggtem (e.g., terra cotta, ACM, fiber cement, perforated screen,
masonry veneer) can be installed over an IMPS with no substantive change to the details: the exterior face o
the IMP remains the water control layer but becomes a drainage plane (see Bysieet in Section 2),
which is flashed outwards to the exterior at any obstructions to vertical drainage such as windows and doors.

An interior layer for special finishes (such as drywall, wood paneling, etc.) and service distribution can als:
easily beadded to these drawings (by including liglaiuge steel studs, hséctions, Zgirts, etc.) without
changing the fundamentals of the enclosure performance.

4.1 Window Head

The window head detashownis at a butt joinf{Figure 15): either the base of\aertically installed panel, or a
field-cut offmodule, horizontally installed panel. The detail employs a bent metal flashing as the interior line
of water control, and an exterior sealant with weep holes as the rain shedding rain&cheeving

airtightness requires a number of sealant beads (3) in this approach. The metal flashing acts as a thermal br
numerous proprietary polyméased or thermally broken metal flashings can be used to manage this.

Water control —m )
Air-vapor
Interior air IMP conirol \ Peﬁect Barrier
water seal ~ Rain Control
Exterior Air seals
rainscreen seal
w/weepholes 11 } Drained Joint
| -

Figure 15: Window head
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4.2 Window Sl

Thewindow sill detail shown is appropriate for conditions similar to the head detail described (&igwe

16) The design uses sl flashing to manage rainwater penetration through the window and its installation.
A metal angle is used to form a bdekn, allows for reliable air sealing to the window frame, and provides a
structural connection. The fullpdhered membrane acts as a combined air and water control layer that
consolidates the control layers at the point of transition to the window fraheeexterior flashing can take on

a number of forms provided it allows outward drainage from below the window and sheds the majority of watt
outward.

Fully-adhered air-
water membrane

Air-water seal

B Backdam angle
] f } Drained Joint

Building
framing

Exterior flashing ‘\

Unsealed protected
joint to allow drainage

\ Perfect Barrier

Rain Control

Water control layer Air control layer

-~

Figure 16: Window sill at IMP

4.3 Window Jamb

The window jamb detail shown represents a butt janddion: either a standard horizontally applied panel or

a field-cut, oftmodule, vertically installed pandFigure 17) The detail relies on gravity to drain water that
penetrates the outer seal (shown as sealant, but it could be made of bent angéaket) to thseill; where it is
drained out at weep holes or unsealed joifitse air control continuity is provided by a fuldhered

membrane, sheet or flu@pplied, that connects the inter metal air barrier of the IMP to the backdam angle and
thenthrough the sealant to the window frame.
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Water control Exterior trim
layer Exterior sealant
Fully-adhered air-
water membrane
IMP Pi
Air control =]
layer
Building
framing \_ Air-water seal
Backdam angle
i ~" \ ~ A
Perfect Barrier Drained Perfect Barrier
Rain Control Joint Rain Control

Figure 17: Window jamb detail at IMP

4.4 Parapet Intersectiori Wall to Parapet

This detail(Figure 18) shows an exposed membrane roof on a lightweight metal deck / OWSJ system with a
vertically oriented IMP eclosure wall. The exterior roof membrane is shown lapped up and over the IMP to
transition the water control of the roof to the water control at the face of thé IMdiher the roof membrane

can be used or a compatible fully adhered membrane. Theep#eshing provides a rainscreen and protects
the membrane from UV radiation.

Best practice requires a deck level air barrier, and this air barrier can be adhered to the back of the IMP tc
complete the air control layer continuity. As the membrane a&satchthe inside sheet metal air barrier, there
may remain holes at the vertical joint. This can be resolved by sealing the joints with a short line of sealant a
the location where the membrane adheres to the IMP.
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Parapet cap flashing Roof membrane (water control layer) wraps

with drip edge *‘ _H’_._‘___‘_,_.—--’__' over Insulated Metal Panel parapet
- T

Flllverical IMF joint with sealant at transition
| membrane o air control layer

Cant

Two (2] layers of roof insulation (PIC, KPS,

semi-rigid mineral wool}; joints staggered
horzortally in both directiors
Slcpe to drain min, 29 s—j

e —

=

N Y ERYRYERY

Air confrol layer at roof deck level ,-""'l
overlapped by transiticn membrane, <
and connects to IMP at wall

Insuated Metal Panel /

{ai, water, and themal confrol aver)
i
AN

\ Steel structure and roof deck

Figure 18: Parapet connection to IMP

4.5 Grade-level IntersectionT Wall to Foundation

Thesedetaik (Figures 19 & 20 showexterior insulation at the concrete foundation to meet the requirements of
high performance building. Bent metal flashing is used as the inner seal at thetsuasit exterior sealant
with weepholes is used as the rainscreen outer line.

The air control layer continuity requires two lines of sealant to transition from the air control of the IMP (the
inner sheet steel) to the concrete foundation air contral.laye
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Na cavity insulation reguired.

Water control Iayar-\\

Insulated Metal Panel

i Use framing cavity for
, water, and th |
Gypsum board finish
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Exterior rainscreen joint seal
with weep holes @ 36" o.c.
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T
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(tharmal control layer)

6" min
Il

T Insulation below slab
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11 = base (hormal control)

& mil polyethylens sheet
wrapping grade beam and
below slab as capillary break
and vapar contral

Bituminous dampproafing
Conerete grade baam
{air coniral layer)

Foundation parmeater drain
with free-draining gravel cover

Figure 19: Grade transition from IMP to concrete foundation
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Figure 20: Grade transition from IMP to grade for a horizontally-installed panel

5. Conclusion

Insulated metal panel systems provide all the required functions of a modern building emclosere
prefabricated product: from interior to exterior finish, to structural support and the control layers needed for
environmental separatioi.he strong, stiff metal skins of IMPs provide excellent, tpn@ven water and air
control. Unlike some othesystems, drainage or rainscreen approaches are not recommended as such an
approach will reduce the performance of the system.

The joints between panels and the transitions to other components, especially windows, doors, roofs, and
foundations, demand tigal attention if high performance is to be achievedmost cases, these joints should
be designed using a drained, tatage strategy using some combination of membranes, sealants, and/or
gaskets.

When designing joint details it is recommended thatailter metal sheet be considered the water control
layer and that the inner sheet liner be designed as the air control layer. Connecting the control layers of othe
components of a buildings enclosure in this manner can provide reliable, durable peréorma
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