
Buildable

S
ome masonry details look good in concept, but are
difficult—or even impossible—to actually build.
This article looks at cost-effective details that
perform, offering designers and specifiers practical
advice on coordinating details with the building’s

unique elements. However, it is important to note details
may vary based on geographical requirements and area
practice. Masonry walls and elements are composed of
individual units, and these construction details must be
adapted for each specific project. While there may be some
‘typical’ details, it is always important for the designer,
engineer, and specifier to carefully coordinate each detail
with the unique elements of the building. This coordination
and precision are required to make the details ‘buildable.’

Brick veneer/CMU backup drainage wall

The brick veneer and concrete masonry unit (CMU)
backup drainage wall (also referred to as a cavity wall) is a
superior masonry wall system. It affords the designer an
infinite array of aesthetic choices and provides weather
protection, water penetration resistance, thermal efficiency,
fire protection, and durability.

Detail 1 and Figure 1 illustrate a brick veneer and back-
up drainage wall. The exterior brick cladding is a veneer
and does not contribute to the wall’s structural attributes.
This veneer system complies with Chapter 6 of the Masonry
Standards Joint Committee (MSJC), while the brick
material conforms to ASTM International C 216, Standard
Specification for Facing Brick (Solid Masonry Units Made
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At the Masonry Variations exhibit at
the National Building Museum in
Washington, D.C., craftworker J. Keith
Behrens and architect Carlos Jiménez
demonstrate brick’s lightness through
rotating post-tensioned piers.
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from Clay or Shale), for standard brick.1 Industry standards
require a 51-mm (2-in.) air space for drainage. The actual
air space in Detail 1 is 70-mm (2.75-in.), allowing for the

actual size of the units. Air/drainage spaces less than 2 in.
may be prone to mortar clogging and mortar bridging,
making the wall detail difficult to build. A 2.75-in. air space

Detail  1 Figure  1

Detail of brick veneer/concrete masonry unit (CMU)
backup drainage wall.

Elements of a brick veneer/CMU backup drainage wall.
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allows recessed veneer units (described below) and other
fenestrations to be incorporated into the wall design
without compromising the drainage space.

The 406-mm (16-in.) drainage wall example uses 2-in.
rigid insulation (accommodating up to 2.75 in.) while still

maintaining a 2-in. air space. Dampproofing, or an air and
moisture barrier, is applied to the block backup. (Moisture
barrier requirements vary based on geographical and area
practice.) There are various types of brick veneer-to-CMU
anchorage systems—the most common is adjustable eye
wire-joint reinforcing and pintles (i.e. ties), the latter of
which must engage the brick veneer at least 38 mm 
(1.5 in.). Joint reinforcing is not required in the brick
veneer unless the building will be subject to severe seismic
activity or uses a stack bond. The CMU backup conforms to
ASTM C 90, Standard Specification for Load-bearing
Concrete Masonry Units, and the mortar conforms to ASTM
C 270, Standard Specification for Mortar for Unit Masonry.

The drainage wall should adhere to the guidelines noted
to make it buildable, efficient, and most important, flexible.
Some value engineering efforts decrease the air space only
to find it complicates the wall system by forcing the
elimination of recess units, creating pattern bond problems
with the backup and interfering with door and window
anchorage to masonry.

Recessed veneer units

Recessed brick or other masonry veneer units add relief and
interest to a building’s façade (Figures 2 & 3). A recess of 9.5
to 13 mm (0.375 to 0.5 in.) is recommended when using
cored brick units in moderate and severe weather climates
as shown in Detail 2 (page 30). Deeper recesses are prone to
water accumulation and the units or mortar joints at these
recesses can become damaged from freeze-thaw cycles or
deterioration from moisture exposure. Brick coring varies
with manufacturers, but cores are about 25 mm (1 in.) in
from the exterior face of the unit. Recessing more than Fr
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Figure  2 Figure  3

Recessed brick veneer units add relief and interest to a building’s façade.
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0.5 in. places the cores too close to the weather and extreme
damage can occur. For superior protection, 100 percent
solid units can be used above, below, and at the recess.

When the designer desires a deeper reveal, a 19-mm
(0.75-in.) recess can be employed only if 100 percent solid
brick or other 100 percent solid masonry veneer units are
used to avoid exposed cores (Detail 3). The solid units
should be very dense, strong, durable, and at the low range
of absorption. For example, a brick specification may read:

Brick shall conform to ASTM C 216 with a minimum compressive

strength of [55,158 kPa] 8000 psi and a maximum water

absorption by five-hour boiling of seven percent. If available,

a [76-mm] 3-in.wide brick special (instead of the modular 

[91-mm] 3.625-in.brick) can be used at the recess course.

This makes the wall system buildable and keeps the back
of the brick in line, maintaining a consistent air/drainage
space. When solid units are used above, below, and at the
recess course, the manufacturer should be consulted to
ensure there is color consistency with the cored units in the
remaining field of the wall. (Solid brick units may burn
differently than cored units.) When variations are possible,
the entire project should be specified as 100 percent solids.

Even when using solid brick, 0.75-in. recesses are still
prone to damage in severe weather climates. The designer
may choose to use 0.375-in. recesses with an accent color or
soldier brick to achieve the same relief and avoid using
deeper recesses (See Detail 2 and Figure 4).

Block veneer/CMU backup drainage wall

The CMU (block) veneer/CMU backup drainage wall
affords similar advantages and attributes as the brick
veneer system at a lower cost (Detail 4, page 32). However,
there are several very important design and specification
requirements. Some common types of veneer block
(available in various sizes) are regular smooth, split face
(Figure 5, page 32), split rib, and ground face. The CMU
veneer complies with ASTM C 90 and the units should also
contain an integral water repellent and/or an applied
water-repellent coating. The medium to normal weight
units should be high strength (20,684 kPa [3000 psi]), and
the aggregate composition should be durable. Lightweight

Detail  2 Figure  4

Examples of using different colored or accent brick and
0.375-in. recess to express relief and avoid deeper recesses.

Detail at recessed brick soldier. Detail  3

Detail at recessed brick.
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units can be used when a tight aggregate matrix is achieved
and the water-repellent additive is effective with the
lightweight aggregate. The block mix varies depending on
the severity of the climatic conditions.

The remaining components of the detail are the same as
with brick veneer, except joint reinforcing is required in
courses alternating with the veneer ties. Generally, control
joint spacing for CMU veneers is 4.9 to 6.1 m (16 to 20 ft),
as compared to expansion joint spacing for brick veneers of
7.6 to 9 m (25 to 30 ft).

Base flashing at drainage walls

An essential part of the drainage wall system is its ability to
release moisture to the exterior before it can penetrate the
building interior. The wall flashing shown in Detail 5 (page 34)
may be a membrane, self-adhering membrane, copper
composite, or metal. The drip edge, although shown as
optional, provides added protection, directs water away from
the wall, prevents wicking of dirt and water from finished
grade, and blocks water from entering under the flashing. The
drip edge is most often a durable metal (e.g. stainless steel)
because most membranes and asphaltic flashings cannot be
exposed to ultraviolet (UV) light. When using a drip edge, it is
essential the detail and specifications indicate the metal
flashing is adhered and sealed to the foundation, while the
flashing must be adhered and sealed to the metal drip edge.
Membrane flashings should be held back about 13 to 19 mm
(0.5 to 0.75 in.) to prevent oozing or drooling (asphalt and
membrane melts when too close to the exterior, as depicted in
Figure 6, page 34). Some new flashings are resistant to 
this effect.

Weep vents provide an escape path for water and
moisture and also allow airflow in the air space. Tube and
rope type weep hole inserts are not recommended as they
are prone to clogging and do not permit air to enter the air
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Detail  4 Figure  5

CMU veneer/CMU backup drainage wall. Split-face and smooth-face CMU veneer.
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space. Weep vented inserts, honeycomb styles, open tubular
types, and mesh-type weep vents (Figure 7) are very
effective and are available in various colors to blend in with
the masonry. Weep vents should be placed at the bottom
and top of the wall to provide airflow within the air space.

Another component of the base flashing detail is the
cavity drainage insert. Introduced in 2000, this product is
effective in preventing the wall base and weep vents from
clogging due to mortar accumulation. The dovetailed type
and egg carton style are shown in Figure 8. The inserts
should be specified to match the size of the air space—a 
25-mm (1-in.) thick base wall cavity insert is not effective
in a 51-mm (2-in.) space. Pea stone is no longer
recommended as a base for wall drainage material as it

inhibits airflow and holds moisture. Cavity drainage inserts
are not a replacement for proper workmanship and care
should be taken to avoid excessive mortar droppings into
the drainage space.

Top of wall—stone coping

Proper detailing, coordination, and workmanship at the top
of a masonry wall are essential since water penetration at
this location can compromise the entire system. Precast
stone or natural stone coping and caps (Figure 9, page 36)
are preferred over brick caps, as the latter’s many joints are
susceptible to water damage and deterioration (Figure 10,
page 37). Stone copings should be sloped at 0.25 to 0.5 in.
per foot. The coping should overhang the wall by at least 
38 mm (1.5 in.) to provide space for a drip, allowing water
to shed away from the wall. When the stone is flush with the
wall, there is the potential for lipping and water can
eventually penetrate the joint (Figure 11, page 37). For
example, a 406-mm (16-in.) wall requiring a 16-in. stone

Detail  5

Figure  7

Base flashing.

Various weep vents.

Figure  8

Cavity drainage inserts.

Figure  6

Flashing drool.
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coping can, by code, vary 6.4 mm in 3.1 m (0.25 in. in 10 ft),
while the brick face may also vary. If the final wall was 
394 mm (15.5 in.) in a certain area, there could be a 13-mm
(0.5-in.) lip at the top of the wall.

Stone joints and stone-to-brick/veneer interface should be
caulked. In some areas, the bed joint under the coping is
jointed with mortar and not caulked. Heavy-gauge metal
flashing should be installed under the stone coping and form
a drip (Detail 6). This flashing should be sealed and adhered
to the masonry below. Anchors are required to secure the
stone coping in place and these penetrations should be
capped and sealed.

Top of wall—metal fascia

Many buildings are designed with metal fascia at the top of the
masonry wall and roof interface. Industry recommendations on
the length of the fascia vary based on area wind speeds and
common practice. The fascia should lap the masonry at least 
102 to 152 mm (4 to 6 in.) and the joint at the bottom of the fascia
should be caulked. The fascia should cover at least one brick joint
(as shown in Detail 7), while the top of wall air/weep vent would
be located one or two brick courses below the fascia.

Top of wall—metal fascia with CMU Veneer

The top course should be an exterior-grade smooth faced
unit when a CMU split-face, ribbed unit, or other irregular
faced unit is used (Detail 8). This top course can be full
height 203 mm (8 in.) and be incorporated into the design
or be cut to ± 152 mm (6 in.) to allow the fascia to start just
above the CMU veneer.

Column details

The location of structural steel columns can interfere with
adjacent masonry wall construction. As such, providing a
water-resistant or waterproof barrier at columns
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Detail  6 Figure  9

Top of wall. Precast and stone copings.
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penetrating into the masonry cavity is a common problem.
New energy codes requiring air barriers and vapor retarders
can further complicate these conditions, which demand
special coordination between the architect and structural
engineer to develop buildable details.

Figures 12 and 13 (page 40) and Detail 9 (page 41) illustrate
the placement of full-height flashing membrane over an
exterior column projecting into the cavity of an exterior CMU
backup wall. In this condition, the membrane is adhered to
the column and onto the adjacent CMU. This protects the
column, as well as the space between it and the CMU backup,
from air leakage and water penetration. Specifiers should

always follow the manufacturer’s recommendations for wall
preparation, primers, adhesives, and laps.

Adjustable veneer ties should be located within 51 or 102 mm
(2 or 4 in.) of the columns. The flashing membrane must
not be pierced with anchors from the steel column or the
potential for water penetration and air leakage is greatly
increased. Ties are not required at the column when the
adjustable ties are maintained at the required horizontal
spacing. Although many projects specify ties 406 mm 
(16 in.) vertically and horizontally, the MSJC Code permits
406 x 610 mm (16 x 24 in.) for masonry veneers. It is best to
leave the spacing 16 x 24 in. to allow for tolerances and field

Figure  10

Figure  11

Brick caps are prone to deterioration.

Precast stone flush with the brick veneer is prone to lipping
and deterioration.

Detail  7

Detail  8

Top of wall at fascia with CMU veneer.

Top of wall at metal fascia.
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conditions, but to accept 24-in. spacing at columns and
other locations when necessary. The specifier should always
check local codes for anchor and tie requirements. When
the distance between adjustable ties exceeds 24 in. or the
required design distance, additional detailing is required.
(Organizations such as the International Masonry Institute
[IMI] should be consulted for additional information.)

Insulation with a thickness of 25 or 38 mm (1 or 1.5 in.)
can be installed over the column membrane to provide a
continuous thermal break. This is another example of the
versatility of the 406-mm (16-in.) drainage wall with the
70-mm (2.75-in.) air space. The 1.5-in. insulation still fits
and leaves a 51-mm (2-in.) air space. Compressible fillers or
mineral wool can be placed between the column and the
CMU to further insulate the area.

Column ties to CMU backup are only required when the
wall is spanning horizontally. Most exterior walls span
vertically and are attached to the structure above as shown
in Detail 10. These ties, if not required, only interfere with
column wraps, insulation and other construction, making
the detail difficult to build.

Structural steel beams

The position, size, and location of structural steel beams
affect the moisture-control systems with adjacent masonry
construction. Detail 11 and Figure 14 (page 42) illustrate
how the lack of water-resistant protection can lead to air
leakage and water penetration within the building. It is best
to maintain a continuous wall plane for CMU backup at
beams as shown in Detail 10. To make the detail buildable,
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Figure  12 Figure  13

At left, there is no protection at the column. Fillers and
sealants are difficult to use as spaces are large and
irregular. Base flashing at column is difficult to seal. At
right, self-adhering membrane flashing protects column
and spaces at adjacent CMU. It also laps over the base
flashing to complete the waterproofing system. Self-adhering flashing protects a corner column.
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there must be sufficient space within
the beam web to install the CMU
filler. (When there is insufficient beam
space to provide support for CMU
backup, an alternate detail should be
used.) It is important to note the
bond beam is located one course
below the beam to provide
installation space to pour the grout.

In most CMU details, a clear
space (usually about 25 mm [1 in.])
is left open between the bottom of
the beam and the top course of
CMU for deflection (Detail 12,
page 42). The resulting space in all
details must be covered with a
flexible water-resistant barrier. A
compressible filler with a facing can
be used when compatible with the
dampproofing on the CMU.
Mortar is sometimes used when the
CMU extends beyond the beam
and does not contact the beam and
movement can be compensated
within the beam.

Conclusion

Masonry details have evolved to
meet new and more complex code
requirements as well as new
architectural design concepts. To
ensure masonry details are efficient

and buildable, specifiers should keep
certain considerations in mind along
with the above guidelines:
1. Special meetings should be held

with the project designer, detailer,

specifier, structural engineer, and
masonry consultant to review
masonry details.

2. Enlarged masonry details and sections
should be provided on the drawings.
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Detail  9 Detail  10

Detail at columns penetrating the wall cavity. Good detail at steel beams.
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3. Project specifications should include requirements for
sample panels of unique masonry building elements such
as sills, rowlocks, and column and beam enclosures.

4.Designers, specifiers, and structural engineers should
incorporate 3-D CAD images into drawings of complex
building elements and details.

5.The mason installers must be verified as skilled and
experienced with the type of construction on the project,
meeting the project qualification requirements.

Notes
1 For more information, see MSJC’s Building Code
Requirements for Masonry Structures (American Concrete
Institute [ACI] 530-02/American Society of Civil
Engineers [ASCE] 5-02/The Masonry Society [TMS] 
402-02). Also see ACI 530.1-02/ASCE 6-02/TMS 602-02,
Specifications for Masonry Structures (and commentaries).
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While some aesthetically pleasing masonry details look
good in concept, they can be impossible to actually
construct. This article selects 10 common details that are 
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building’s unique elements.
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Detail  12

Good detail at steel beams.

Poor detail at steel beams. A lack of water-resistant
protection leads to water penetration.

Detail  11  Figure 14
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