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DESIGN GUIDE FOR: PARAPETS:

SAFETY, CONTINUITY,
AND THE BUILDING-CODE

Juan A. Kuriyama, AIA (j.kuriyama@hoffarch.com), is VP and Director, Architecture with Hoffmann Archi-
tects, an AE firm specializing in building exteriors. Kuriyama leads project teams in addressing building
enclosure challenges for parapets, roofs, and exterior walls.

LEARNING OBJECTIVES

After reading this article,
you should be able to:

+ DESCRIBE the design of parapet components and
explain how each functions to protect wall and roof
assemblies from water infiltration.

+ DISCUSS the impact of code requirements for
energy performance on parapet design.

+ EVALUATE structural considerations for new and
existing parapets, addressing wind loads, height
requirements, and accommodation for movement.

+ APPLY best practices for assessing existing
parapets to determine repair or replacement
strategies that meet code requirements, comply
with preservation regulations, and respect the
aesthetic integrity of the building.
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Eric Au, LEED Green Associate (e.au@hoffarch.com), is Project Coordinator with Hoffmann Architects.
Experienced in the demands of high-rise structures and urban settings, he develops engineering solu-
tions that balance rigorous design with practical considerations.

riginally designed to protect
against enemy attack, the
parapet in modern construc-
tion is far removed from its
antiquated roots. Though
the word parapet is derived
from the Italian parapetto,
meaning to guard/defend (papare)
the chest (petto), the parapet
serves many other purposes, fore-
most among these as a critical tran-
sition between the building facade
and the roof.

Characterized as a low wall, the
parapet projects above the roof
plane and typically spans around the
perimeter of the roof area. Histori-
cally, parapets were constructed of
masonry, consisting of multi-wythe
walls with mortar-filled collar joints,
capped with a coping. Usually
unreinforced, these masonry walls
were built to withstand environmen-
tal forces by relying on the weight
of the wall. Due to construction
failures and the development of new
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Basic Parapet Components

materials and build-
ing systems, modern
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parapets, construct-
ed of diverse materi-
2| als from reinforced
‘ concrete to masonry
to steel, have since
incorporated provi-
sions for structural
gﬁgﬁ& reinforcement, along
2 with accommoda-
tions for moisture
mitigation, such as
in-wall flashings and
vapor barriers.
Parapets serve not
only as a functional
building component,
but also as an
aesthetic statement.
By incorporating ele-
ments such as cor-
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nices, bands, pedi-
ments, balusters,
and embattlements,

a parapet can pro-
vide a continuation
of the facade, or a visual termination.

As building performance standards progress,
today’s design professionals face the compound
challenge of balancing stringent building codes
with the needs of the building owner. As under-
scored by the codes and standards dictating the
design detailing of the critical transition between
the facade and roof, this often-overlooked build-
ing element can have a big impact on the overall
performance and longevity of the structure.

DESIGN TO MEET CODE REQUIREMENTS
Fundamentally, the parapet serves many prac-
tical purposes beyond its original function of
protecting inhabitants from invasion. The modern
parapet must provide fire protection, serve as a
fall-protective guard, transition and protect the
roof/facade interface, conceal rooftop equip-
ment, and contribute to the aesthetic character
of the building. As knowledge about building
science has evolved, building codes have been
developed to disseminate standards for the safe
and functional design of parapet walls, and de-
sign professionals must consider these regula-
tions when designing or rehabilitating parapets.
The International Code Council’s International
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Building Code (IBC) is the model code for the de-
sign of parapet wall heights, structural stability,
resistance to the elements, configuration, and
anchorage. However, each state and local munici-
pality may adopt different versions of the IBC, as
well as code requirements more stringent than
or different from those found in the model code.

WEATHER BARRIERS AND MOISTURE
MANAGEMENT

At some point during their lifetime, parapets will
experience some sort of deterioration and will
eventually face problems if not properly main-
tained. If neglected, a parapet will evince com-
mon building enclosure issues, such as moisture
infiltration, corrosion, cracking and spalling,
displacement, open joints, and failed flashings.

The central concern for parapet walls is the
mitigation and movement of moisture away from
the building facade. Older masonry walls were
constructed without provisions for moisture
management, often leading to water intrusion
and freeze/thaw deterioration, whereby water
trapped within the wall freezes and expands,
causing cracks, spalls, and displacement.

Concerned building owners should rest as-
sured that the development of precise details
can promote the longevity of a parapet and
prevent common issues like freeze/thaw dete-
rioration from arising. The goal is to diminish
the impact of moisture on the wall assembly by
redirecting water away from the building.
Copings
The first line of defense for a parapet is the
coping. Somewhat larger than the width of the
wall, the coping serves as a protective cap
situated atop the parapet assembly. Copings
are usually constructed of moisture-resistant
materials, such as metal, terra cotta, stone, or
precast concrete. Because moisture has an in-
herent cohesive property, or surface tension, it
is critical to provide adequate slope on the top
surface of the coping to direct water onto the
roof and not the facade, and to prevent mois-
ture from intruding into the parapet. Copings
with drip edges break the surface tension of
water and diminish the risk of it running down
into the wall below.

Insufficient or deteriorated coping anchors
represent a potential fall hazard in parapet
wall assemblies. For example, traditional clay
camelback copings rely on the weight of the cop-
ing, the interlocking connection between units,



and the mortar bond between the coping and
wall to secure the coping in place. Other older
parapet walls use steel anchors, which tend to
corrode and expand when exposed to moisture.
The force of the corroding metal causes dis-
placement and cracking in the surrounding ma-
sonry, a process known as rust-jacking. Stain-
less steel anchors offer an ideal solution, as
they resist corrosion when exposed to moisture,
while securely anchoring the coping against
sliding or blowing off. For metal copings, non-
corroding fasteners and cleats should be used
in securing the sheet metal, including proper
cover and under plates at joinery. It is important
that all penetrations through the flashings be
sealed to prevent moisture infiltration.
Cladding
Historically, parapets were composed of a single,
monolithic element beneath the coping, serv-
ing the dual function of structural support and
weather-resistive barrier. In modern construction,
parapets tend to have a structural core, often of
concrete masonry units (CMU), brick, concrete,
steel, or metal studs, with outboard and inboard
cladding that might consist of brick, stone,
stucco, metal panels, or exterior insulation and
finish systems (EIFS). These compound assem-
blies offer more design options and integrate
thermal and moisture control layers, but they de-
mand skilled detailing of the various components
to provide an uninterrupted, continuous barrier
against the elements.
Sealants
Sealant and backer rods are typically installed
at the joints between copings, known as trans-
verse joints. Failure of sealant at transverse
joints between coping stones leads to moisture
infiltration, so it is important to identify and
replace compromised sealant joints promptly.
Conversely, installation of sealant for ma-
sonry applications is not always the appropriate
solution and should be used conservatively. If
a parapet is designed for mortar, it is usually
a good idea to stick with mortar, as properly
designed brick masonry walls are intended to
get wet and dry out. Sealant at joints intended
for mortar will trap water within and promote
freeze/thaw damage.
Mortar Joints
Masonry construction is especially suscep-
tible to moisture. In the case of brick masonry
parapets, architects and engineers will often
look for signs of mortar joint deterioration as

indicators that there may be underlying issues
within the parapet. Often, mortar that has soft-
ened, broken apart, or cracked is caused by
thermal movement of masonry elements and/
or freeze/thaw cycles. Openings in the joints
admit further moisture and generate an ongo-
ing problem that could proliferate.

Typical Brick Masonry Parapet Assembly

COPING

TRANSVERSE COPING
JOINT

COPING ANCHORS ey

DRIP
MORTAR BED

SHEET METAL FLASHING
VAPOR BARRIER
STEEL REINFORCEMENT

BAR

EXTERIOR FACE BRICK
MASONRY

BRICK TIES & WIRE e e
REINFORCEMENT [

FULLY GROUTED
CONCRETE MASONRY
UNITS (CMU)

STRUCTURAL ROOF SLAB

ROOF ASSEMBLY
SHEET METAL FLASHING

INTERIOR FACE
BRICK MASONRY

& COUNTER-FLASHING

HOFFMANN ARCHITECTS

Selecting an appropriate repair mortar that will
match the existing mortar in color, profile, hard-
ness, and texture is key to long-term performance.
Equally important, accurate mortar matching
maintains consistent appearance and perfor-
mance, especially for historic structures. The
Brick Industry Association (BIA) Technical Note
46, “Maintenance of Brick Masonry,” provides
guidelines for formulating, testing, installing, and
tooling repointing mortar.

Though repointing mortar joints may seem
like a quick fix, issues such as unmitigated
exposure to weather or moisture should be
resolved first, to address the root cause of
persistent deterioration. Otherwise, problems
are likely to recur and lead to wasted money,
effort, and time attempting to chase after a
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systemic problem with short-term repairs.

In-Wall Flashings

Under-coping flashings are a secondary layer to fur-
ther mitigate the infiltration of water into the parapet
wall. Sandwiched between the coping stone and

wall assembly, the flashing should be comprised of
corrosion-resistant metal. Any penetrations, such as
anchors in the flashings, should be sealed.

While under-coping flashings provide an effective
means of preventing moisture from entering the
wall, there is a direct impact to the appearance of
the parapet. In most cases, a continuous, shiny drip
edge is visible underneath the coping and may not
be desirable from an aesthetic standpoint. More-
over, for historic and landmark structures subject
to review by a preservation commission or other
authority, such an alteration may be prohibited. The
design professional should exercise good judgement
in balancing the performance of the parapet with the
visual impact of under-coping flashings.

At the transition between the parapet and roof, in-
wall flashings provide a seamless transition between
the vapor barrier within the parapet wall and the roof
assembly. The National Roofing Contractors Associa-
tion (NRCA) Roofing Manual recommends position-
ing in-wall flashings at least eight inches above the
finished roof assembly to allow adequate height for
installation of roof flashings, insulation, and mem-
branes, and to provide protection from snow accumu-
lation. Given changes in energy code requirements
in recent years, it may be prudent to allow additional
space below in-wall flashings to accommodate in-
creases in insulation thickness.

Vapor Barriers

According to IBC 1403.2, “Weather Protection,” the
building enclosure must provide “a weather-resistant
exterior wall envelope.” Based on the code in effect
at the time of original construction, the extent of re-
habilitation work, and the interpretation of the local
authority having jurisdiction (AHJ), parapet walls may
need to meet this requirement.

A continuous vapor barrier behind the exterior clad-
ding of the parapet should provide a clear drainage
plane that redirects water away from the building and
allows moisture in the form of vapor to escape from
the interior. Typically, the vapor barrier encapsulates
the top of the parapet wall directly underneath the
coping, transitioning along the vertical face of the
wall, and down onto the horizontal face of the roof lev-
el. Self-adhered and liquid-applied air and vapor bar-
rier systems prevent moisture from traveling beneath
the membrane, providing an additional waterproofing
redundancy while also allowing the wall assembly to
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P> Steel bars reinforce the concrete masonry unit core
of the new parapet.

P> A liquid-applied air barrier provides a continuous layer
of moisture protection.

P> With the copings and flashing in place, the parapet is
nearly complete.
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dry if water does get in.

Depending on the climate zone, the Interna-
tional Energy Conservation Code (IECC) requires
that the building thermal envelope be provided
with a vapor barrier and continuous air barrier.

ENERGY EFFICIENCY

In addition to requirements for air or vapor bar-
riers, the IECC requires continuous insulation
across wall and roof systems, including para-
pets. Based on the climate zone, building use,
and construction materials, the energy code dic-
tates minimum R-values, or insulating effective-
ness, as determined by the type, thickness, and
density of the insulation.

As with air and vapor barriers, continuity for
insulation in complex parapet assemblies should
be documented in the design details. With vari-
ous control layers for air, moisture, and thermal
management, coordination among trades and
appropriate construction sequencing are key con-
siderations to avoid compromising the integrity of
one system through the installation of another.

STRUCTURAL CONSIDERATIONS FOR
PARAPET WALLS

Subjected to wind and weather on both the
outboard and inboard side, parapets are espe-
cially vulnerable to rain, wind, snow, and thermal
forces. These stresses, or loads, are the basis for
determining the structural capacity of a parapet.
Notably, wind loads acting on the perpendicular
face generate an overturning moment, or the
force attempting to topple the parapet. Therefore,

it is especially important to provide reinforcement
that restrains parapet walls against anticipated
lateral loads, which act perpendicular to the verti-
cal face of the wall.

Often, parapets require incorporation of steel
reinforcement bars to deliver the necessary
structural stability. Alternatively, structural piers
or pilasters built out from the walls can provide
additional lateral support. For much taller and
thinner walls, installation of steel bracing se-
cured to the structural roof deck may be neces-
sary. The bracing system should be designed
by a qualified engineer or architect to resist the
required design loads, based on the geometry
and construction of the parapet.

Wind Loads

Building components are subjected to wind
forces that vary based on building profile, orien-
tation, and the profile of each building element,
factors which considerably alter the pressure
differences at various points along the build-

ing exterior. Studies have shown that parapets
offer some relief for roof assemblies in resisting
wind uplift, as parapets reduce wind pressures
at the roof perimeter. Nevertheless, parapets
themselves experience stress due to wind loads,
which must be considered in the design.+

EDITOR’S NOTE

Additional reading is required for this course. To
earn 1.0 AIA CES HSW learning units, study the
remainder of the article and take the exam at:

BDCnetwork.com/Parapet.
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Flashings are
critical to mois-
ture management.
Under-coping flash-
ings (left) direct
water away from
the parapet and
exterior wall, while
base and counter-
flashings (right)
protect the roof.



