Where do you
need joints?
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way to control cracks in masonry.

This is true whether the cracks
come from deflections due to loading
or from volume changes due to tem-
perature, moisture, or freezing.

There are three types of movement
joints: control joints, expansion joints,
and isolation joints. Concrete mason-
ry should be constructed with control
joints. Clay masonry should be con-
structed with expansion joints. And
when necessary, isolation joints should
be used in both types of masonry.

I nstalling jointsisthe most effective

Install control joints in con-
crete masonry

Concrete masonry shrinks. Without

Figure 1. Hard rubber or PVC shear
lugs transfer stresses at control joints
for concrete block.

control joints, the masonry is more re-
strained from shrinking. Tensile stress-
es build up in the masonry units until
they exceed the tensile strength of the
block or the mortar or the bond
strength between the block and the
mortar. At that point, a crack occurs—
anirregular, unsightly crack.
Reinforcement placed in the bed

joints every other course helps keep
shrinkage cracks closed or invisible.
Bond beams also help control the size
of cracks. But when the shrinkage is
great, neither joint reinforcement nor
bond beams can hold cracks closed.
That is when control joints are re-
quired.

A control joint is nothing more than
apredetermined, straight crack in con-
crete masonry. Control jointsalow the
concrete masonry wall panels between
the joints to shrink independently.
Over the past 50 years, the strategy of
combining joint reinforcement, bond
beams, and control joints has been the
most effective way to control shrink-
age cracking in concrete masonry.

Control jointsalso must be designed
to transfer lateral wind loads from one
side of the joint to the other. If they
aren't, the wall panels on each side of
the joint can become offset. Usually
sash blocks and shear lugs are used at
control joints for this purpose (Figure
1). The shear lugs are made with hard
rubber or polyvinyl chloride (PVC)
plastic.

Joint reinforcement and bond beams
should not be placed across control
joints. So when either of these is used,
locate the control joints at points of
|east bending moment or at supports.
This way, the integrity of thewall is
maintained. Figure 2 showsthree ways
of constructing control joints at sup-
ports.

Reinforcement in chord beams at
the eaves of buildings designed to re-
sist earthquakes usually must continue
across control joints. However, therest
of the horizontal steel in the wall
should be interrupted at the control
joints.
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Figure 2. Three ways of constructing
control joints at supports. Wire ties
can be extended to the outside face
shell or embedded in the grout.



Locating control joints
As shown in Figure 3, control joints
in concrete masonry walls should be:
* Spaced closer in walls without joint
reinforcement than in walls with
joint reinforcement

* Spaced closer when nonmoisture-
controlled units are used than when
moisture-controlled units are used

« Laid out to create panels of mason-
ry that are as square as possible. The
aspect ratio (length divided by
height) of a panel should be as close
to 1 aspractical. If this number ex-
ceeds 3, the chance of unwanted
cracks between control joints in-
creases greatly.

* Located at changes in the cross-sec-
tion of awall

In their literature, the American
Concrete Institute (ACI) and the Na-
tional Concrete Masonry Association
(NCMA) have tables that recommend
control joint spacings for concrete ma-
sonry walls (Ref. 1 and 2). But walls
built according to these tablesdon’t al-

JOINT WIDTH AND SPACING
FOR BRICK CAVITY WALLS®

Anticipated Joint Width Joint
Expansion (2 A), Spacing (L),
(AL), inch inch feet

Y16 % 7

¥ Y 14

Y6 % 21

) % 28

! Based on the amount of brick ex-
pansion caused by a 140° F tempera-
ture swing. Brick expansion is calculat-
ed by the formula:

AL = (0.0002 - 0.000004 AT) L

Source: Brick Institute of America,
Technical Note 18A, 11490 Commerce
Park Drive, Reston, Virginia 22091.

ways perform as desired. The control
joint spacings recommended by NC-
MA and ACI are much more liberal
than spacings recommended for con-
crete masonry walls by the U.S. Army
Corps of Engineers (Ref. 3). They're
also moreliberal than the spacingsrec-
ommended for cast-in-place concrete
walls by the Portland Cement A ssoci-
ation (Ref. 4).

Even though concrete masonry units
have partially shrunk before they’re
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Figure 3. Control joints should be constructed in concrete masonry at openings,

pilasters, wall intersections, and changes in wall cross-section. They also should
be spaced to form approximately square panels.

laid (unlike cast-in-place concrete),
joint spacings still should be close to
those required for cast-in-place con-
crete. Regardless of the aspect ratio of
a concrete masonry wall, the control
joints should be spaced no more than
20 to 25 feet apart. For the recommen-
dations of the U.S. Army Corps of En-
gineers see article on page 301.

Install expansion joints in
clay masonry

Clay brick generally expands as it
absorbs moisture or freezes. This ex-
pansion is partly compensated by mor-
tar shrinkage but the net effect is al-
most always expansion. To
accommodate this expansion, expan-
sion joints must be installed.

An expansion joint provides space
for the brick to move when its volume
increases. The width of the joint is crit-
ical. If the joint istoo narrow or if dirt
in the joint prevents movement, huge
compressive stresses can build up and
crush the brick. For example, if a 10-
foot-long wall wants to expand ¥ inch
but can’t, the compressive load on the
4-inch brick wythe can exceed
200,000 pounds per square foot.

Determining the width of the expan-
sion joint that is needed is difficult,
though. The amount of expansion is
affected by the temperature of the
brick when it isinstalled, by creep and
shrinkage potential of the backup ma-
terial, and by the amount of insulation

behind the brick. As aresult, there are
few rules to guide designers. Without
such rules, dways assume the largest
possible amount of expansion. If it
doesn’t occur you'll be better off than
if you didn't allow for the movement
and it did occur. Assuming a 140° F
temperature swing, expansion joints
should be sized and spaced as shown
in thetable.

Although expansion joints don’t
have to be filled with compressible
material, doing so prevents debris or
mortar droppings from entering the
joint and preventing expansion. When
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Figure 4. To accommodate differential
movement between brick and concrete
block in composite walls, expansion
joints should be installed in the brick
wythe wherever control joints are
installed in the block wythe. Insulation
in the cavity between the brick and
block increases the amount of
differential movement.
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Figure 5. If an expansion joint is not
constructed at a corner of two brick
walls, the expansion of the walls will
push the corner out and crack the wall
at or near the corner.

afiller isused, it should be as soft as
possible. It should compress to 30%
to 50% of its original thickness. If it
compresses to half its original thick-
ness, the joint should be made double
the width needed for the anticipated
movement.

Thejoint filler should be a closed
cell material that isimperviousto wa-
ter. When absorbent materials freeze,
the water in them expands and stress-
es adjacent brick.

Expansion joints should be installed
in the following locations:

At concrete masonry control joints

in composite walls (Figure 4)

Flashing

joint filler: .

Figure 6. Horizontal expansion joints
installed under relieving angles allow
brick veneer to expand vertically and
the concrete building frame to shrink
and shorten.

» At offsets, junctions, and corners
(Figure5)

* At parapets using about one-half the
spacing used in the wall below

» Underneath shelf angles (Figure 6)

Isolation joints

Isolation joints are installed wherev-
er masonry abuts other building mate-
rials or wherever new masonry abuts
existing masonry. They’re used, for
example, when a masonry wall abuts
a concrete wall or concrete column.
An isolation joint breaks the bond be-
tween the masonry and the other mate-

rial and allows the two to contract and
expand independently.

One device used to create an isola-
tion joint is shown in Figure 7. This
anchor transfers transverse loads, but
still lets the abutting wall elements
move independently.
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Figure 7. Isolation joints are installed
wherever masonry abuts other building
materials or wherever new masonry
abuts existing masonry. The device
shown here transfers transverse loads,
but still lets the abutting wall elements
move independently.
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