








Running bond can be laid in English Cross or Dutch Bond. English cross or Dutch bond is a variation of
half, third, or quarter bond the English bond, differing only in that the vertical joints between the stretchers

pattern, with the half, third, and in alternate courses do not align vertically. These joints center on the stretchers
quarter referring to the length of themselves in the courses above and below.

the overlap with the brick in the

courses above and below: Third Running Bond 1;3 Running Bond There are two methods used in startinig the corners in Flemi§h and English bonds..
and quarter bond are typically Figures 721 and 7b show the sF)—called Dutch .comer,’j in which a three-quarter .bI‘ICk
used when the brick length is closure is used, and thejinghsh comerzym \x./hlch a2in. (?1 mm) or quarter brick
three o four times its width, closure—also calle?d a“‘queen clqsure —is used. The 2 in. (51 mm) closure should
respectively. Such a pattern pI—— Rersrm— always be placed 4 in. (102 mm) in from the corner and never at the corner.

reduces cutting at returns and Ceamimas Bond Gericn Bend Stack Bond. Stack bond, as shown in Figure 10, is purely a pattern bond. There is no
ends of walls. These patterns can overlapping of units since all vertical joints are aligned. When a brick veneer wythe is
be further modified by moving laid in stack bond, at least one wire of size W1.7 (MW11) is required to be spaced at a
the overlap in steps, rather than maximum of 18 in. (457 mm) on center vertically. In stack bond it is imperative that
returning the third course tothe | ouch Gomer  ngish Gorner Engish Cormer — Dutch Camer dimensionally accurate brick units be used if the vertical alignment of the head joints
original horizontal location. See il Bond gngﬁgh%rgﬁ; is to be maintained. Generally, brick units conforming to ASTM C216, Type FBX;

Figure 9 for an example of third ASTM €652, Type HBX; or ASTM C1405, Grade SS should be specified when a stack
Common or American Bond.

English Carngr  Duteh Comer

Common or American bond is a Stack Bond English Bond MORTAR JOINTS
variation of running bond with

a course of full-length headers

at regular intervals. These headers
provide structural bonding, as well
as pattern. Header courses usually appear at every fifth, sixth, or seventh course.

While it may not be intuitive, mortar
Figure 8. Traditional Bond Patterns joints can play a significant role in the
appearance of a brick wall. Mortar provides
a textural effect on the wall surface by
creating shadow lines and contributes to

In laying out any bond pattern, it is important that the corners be started correctly. For overall color by contrasting or matching
common bond, a three-quarter brick should start each way from the corner at the the brick color. For example, if mortar
header course. joints s in. (10 mm) wide are used to set
modular brick units in a running bond
Common bond may be varied by using a course that corresponds to a course of Flemish pattern, 18% of the resulting brick wall
bond (alternating stretcher and header). surface will be comprised of the joints. With
this much surface devoted to the mortar,
Flemish Bond. In Flemish it is important to consider how the mortar
bond. each course of brick joint will be struck, or tooled, as well as the
7 color of the mortar.

consists of alternate stretchers
and headers, with the headers in
alternate courses centered over
the stretchers in the intervening
courses. Where the headers

are not used for the structural
bonding, half brick, referred to as
“clipped” or “snap” headers, can
be used. Some manufacturers
simulate the combination of a

Figure 10. Stack Bond
Types of Mortar Joints Project: Christus St. Catherine Medical Pavilion
Architect: Seeberger + Associates, LP

Mortar joint finishes generally fall into Pholograpber: G. Iyon Pholography

two classes: troweled and tooled joints. For

troweled joints, the excess mortar is simply

cut off, or struck, and finished with a trowel. For the tooled joint, a special steel tool
generally referred to as a “jointer” is used to compress and shape the mortar in the
joint. This is accomplished by pressing the jointer against the joint, forcing the mortar
against the edges of the brick that surround the joint.

Figure 9. Third Bond Options stretcher and a header by making Figure 11 shows a cross section of mortar joints found in brickwork. The concave,
specially shaped brick with a V-shaped, and grapevine joints are recommended for their water penetration

recess or false joint to mimic the mortar joint between them. tesistance.

Flemish bond may be varied by increasing the number of stretchers between headers in Concave Joint. Like its name suggests, the concave joint creates a rounded depression

each course. If there are three stretchers alternating with a header, it is known as “garden in the mortar. This joint is formed by moving the jointer along the mortar joint while

wall” bond. If there are two stretchers between headers, it s designated as “double making contact with the edge of the brick course above and below. This movement

stretcher garden wall” bond. Garden wall bond may also be laid with four or even five consolidates the mortar, thereby increasing the resistance to rain penetration.

stretchers between the headers.
V-Shaped Joint. This joint is created with a V-shaped steel jointing tool in the same

English Bond. English bond is composed of alternate courses of headers and stretchers. manner as the concave joint above. Like the concave joint, it compacts the mortar
The headers are centered on the stretchers, and joints between stretchers in all courses are and is very effective in resisting rain penetration and is recommended for use in
generally aligned vertically. Snap headers are used in courses which are not structural areas subjected to heavy rains and high winds. Shadows are more pronounced with
bonding courses. this joint.
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Grapevine Joint. This joint is similar
to the concave joint but incorporates

a small indentation in the middle. It

is also made with a jointer tool that
consolidates the mortar to effectively
resist rain penetration when the jointer
is pressed against the edges of the brick

-
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course above and below the mortar Concave V. Grapevine

joint. The indentation is not a straight

line, since the jointer tool moves up

and down slightly as it is slides along

the joint. This adds a variation to the

uniform joint appearance of the other 7 { 3
Weathered  Beaded Struck

joint profiles.

Weathered Joint. This joint requires = = =
care as it must be formed with a trowel

from below. However, it is the best of I j C
the troweled joints as there is some Flugh Raked  [Exiruded
compaction and it is sloped to shed
water. As with the V-shaped joint, the
shadows in a weathered joint are
more pronounced.

Figure 11. Mortar Joints

Beaded Joint. The profile of this joint shows a raised bead of mortar in the center. While
formed with a steel jointing tool, the small beaded portion of this joint is exposed to the
weather on three sides. Some compaction of the mortar occurs, but not to the extent of
the concave, V-shaped, or grapevine joints.

Struck Joint. This type of joint was more prevalent when exterior brickwork was
constructed from the inside of the wall since it is an easy joint to strike with a trowel
from that position. While some compaction occurs, the small ledge does not shed water
readily, resulting in a less watertight joint.

Flush or Rough-Cut Joint. The bricklayer makes this joint by holding the edge of the
trowel flat against the brick and cutting in any direction. This produces an uncompacted
joint with a small hairline crack where the mortar is pulled away from the brick by the
cutting action. This joint is not always watertight.

Raked Joint. This joint is made by removing the surface of the mortar while it is still
soft. Typically the depth is % inch. Raking may expose openings in the remaining mortar
and the surface of the joint should be tooled with a flat jointer to cover these instances.
While the joint may have some compaction, it is difficult to make weather-tight. This
joint produces marked shadows and tends to darken the overall appearance of the wall.

Extruded Joint. This appears to be the simplest joint for the bricklayer since there is no
cutting or tooling involved. However, it is often difficult to construct since the normal
bricklaying motion is to remove the mortar from the face of the wall. The excess mortar
which is squeezed out of the joint as the brick is laid is left hanging on the wall. This
produces a rough texture over the wall and more pronounced shadows. With the mortar
exposed on three sides to the weather and no compacting, it is the worst joint for

water resistance.

Timing of Mortar Joint Tooling
The color and texture of 2 mortar joint can also be influenced by the amount
of moisture present when tooled. Mortar joints should be tooled when they are

The Brick Indus

“thumbprint” hard—that is, when pressing the thumb into the mortar leaves an
indentation, but no moisture is transferred to the thumb. This is the point when the steel
jointer tool will produce a smooth surface in the mortar, which will then retain its shape.
Joints that are tooled too early often smear and result in slick joints. The surface of joints
that are too dry will crumble when tooled and will not allow the mortar to conform to
the shape of the tool. Earlier tooling results in a lighter-colored mortar joint while later
tooling results in a darker or “burned” joint.

The point at which the proper moisture content is reached in the mortar joint for tooling
may vary depending on the environmental conditions present at the job site and the
initial rate of absorption (IRA) of the brick units at the time they are laid. Because both
of these will vary, the period of time to wait before tooling can vary even from one day to
the next.

Colored Mortar

Colored mortars may be obtained through the use of colored aggregates or suitable
pigments. The use of colored aggregates is preferable when the desired mortar color
can be obtained in this fashion. White sand, ground granite, or stone usually have
permanent color and will not weaken the mortar. For white joints, use white sand or
ground limestone with white portland cement and lime.

Mortars may be successfully tinted to enhance the patterns in brick. Pigments used for
tinting mortar must be sufficiently fine to disperse throughout the mix, must be capable
of imparting the desired color when used in permissible quantities, and must not react
with other ingredients to the detriment of the mortar. These requirements are generally
met by metallic oxide pigments. Carbon black and ultramarine blue have also been

used successfully as mortar pigments. Avoid using organic pigments and, in particular,
those colors containing Prussian blue, cadmium lithopone, and zinc and lead chromates.
Paint pigments may not be suitable for mortars. Most pigments which conform to ASTM
€979, Standard Specification for Pigments for Integrally Colored Concrete, are suitable
for mortar.

Use the minimum quantity of pigments that will produce the desired results; an excess
may seriously impair strength and durability. The maximum permissible quantity of
most metallic oxide pigments is 10% of the cement content by weight. Carbon black,
which is not a metallic oxide, should be limited to 2% of the cement content by weight.
Although it is a very effective coloring agent, carbon black will greatly reduce mortar
strength when used in greater proportions.

For best results, use cement and coloring agents premixed in large, controlled quantities.
Premixing large quantities will assure a more uniform color than can be obtained by
mixing smaller batches at the job. A consistent mixing sequence is essential for color
consistency when mixing smaller batches at the job. Further, use the same source of
mortar materials throughout the project.

Color uniformity varies with the amount of mixing water, moisture content of the brick
when laid, and if the mortar is retempered. The time and degree of tooling and cleaning
techniques will also influence final mortar color. Color permanence depends upon
quality of pigments as well as weathering qualities of the mortar.

Summary

With all of the possibilities available for brickwork, from different sizes and
textures to a wide color range, it is no wonder that brick masonry is used on
so many projects. Creating these masterpieces while working with the mason

ssociation’s (BIA) Technical Notes on Brick Construction have lon
information provided in the preceding technical discussion and in all issues of 7echnical

contractor can result in truly spectacular projects.

vided guidance on brickwork to the design and construction professions. The

Notes on Brick Construction is based on the available data and the combin

of BIA engineering staff and members. The information must be used in conjunction with good technical judgment and a basic understanding of the properties of brick masonry.
further recommendations on brick masonry construction, refer to 7echnical Notes 9 Manufacturing Brick and 10 Dimensioning and Estimating Brick Masonry at www.gobrick.com.
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Click Your Way to
AIA/CES Credits Online

All of the ATA/CES credit programs offered through
Brick in Architecture have moved online.

To complete the questionnaire for Colors

and Patterns of Brickwork and earn

your AIA/CES credit, log on now to:

www.gobrick.com/ArchitectCredit

Earning your credits online is not only
convenient, but it offers these benefits
as well:

* Instant scoring
* On-demand printing of certificates
* Faster reporting of credits to AIA

* Access to previous technical
discussions for additional credits

For questions, contact Megan Seid
at mseid@bia.org or 703-674-1535.

Let the Brick Industry Association know about your firm’s projects that reflect excellence in
design using clay brick. Your project will be considered for publication in upcoming issues of
Brick in Architecture.

&
EBRICK
, I N DusmY KELLY EWELL, Editor, Brick in Architecture

Brick Industry Association
Assoc IATI o N 1850 Centennial Park Drive, Suite 301

Reston, VA 20191

P.703.674.1544 o F. 703.620.3928
kewell@bia.org ® www.gobrick.com
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IS IT A BUILDING?

OR A MONUMENT
TO YOUR
ARCHITECTURAL
ACHIEVEMENT?
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ANNOUNCING THE 2009 BRICK IN ARCHITECTURE AWARDS

Its beauty stands the test of time. It embodies aesthetic achievement and ENTER NOW:
enduring performance. It gracefully balances form and function. It is www.gobrick.com/ArchitectureAwards
recognized as an outstanding achievement.

DEADLINE:
The Brick Industry Association is pleased to announce the 2009 Brick in April 30, 2009
Architecture Awards. You are invited to submit outstanding residential, non-
residential, and landscape architecture projects featuring clay brick and earn |~ Contact Kelly Ewell at kewell@bia.org
national recognition for your excellence in design. for more information.






