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This program is registered with the AIA/CES for continuing
professional education. As such, it does not include
content that may be deemed or construed to be an

approval or endorsement by the AlA of any material of
construction or any method or manner of handling, using,
distributing, or dealing in any material or product.
Questions related to specific materials, methods, and
services will be addressed at the conclusion of this
presentation.

ACME BRICK COMPANY is proud to be a member of
the US Green Building Council.
We are continually striving to improve the durability
and reduce the environmental
impact of our products.
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Thevariousmaterials andelemenlsthatars usedto
construct a building are ina constant stateofmotion, All
building Materials changein volumedueminternalo r
exlema(stimuli. These stimulim a }bechanges inem -
perature, Moisture, elasticdeformatioduseloluad&
creep,orother factors. RestraimoHhesemovements
maycausestresses wilhinkhebuildingelemenrs whichin
turnmayresyit i, cracks.

To avoidcracks,thedesign should minimize Volume
change,prevenrmovemem oraccommodatediﬂerenﬁal
movement between Materials andassemblies, A system
o1movementjoimscanelimfnatecracksandtheproblems
they cause.Movemenljointscanbedesignedbyestimal-
i e Magnitudeoftheg

the design and detaj|j
types of anchorage which permit movement.

MOVEMENTS OF CONSTRUCTION MATERIALS
Thedes ignand construction o fmost buildings does

not allow precisepredicliono!

ments, Volumechan

entmaybe underestimalem r
e designeshouldusediscrerion When
selecﬁngrheapplicable values, Thetypeso fmovement
experiencedbyvariousbuildingmaterialsareindicaledin
Table 1.

Temperature Movements

Allbuudingmaterialsexpandandcuntractwith varia -
tionsintemperatura. Forunrestralnedconditionslhese
movementsarelheoreticauyreversible. Table 2 indicates
thecoe"icienlso fthermal expansioniorvariousbuildu’ng
Mmaterials,

Unrestrainedthermalmovemem isrheproducto!wn -
Pperature change,thecoe"icientonhermal eXpansion, ang
thelength o ftheelemenr. Th esrressesdeveloped by
restraineq thermalmovementsareequalmthechangein

pliedby the coeﬂicienrofthermal expan
s iomndthemodulus o Ielasticity ofthematerig). The
temperaturechangeusedlorestimatingthermal move -
mentsshould bebasedon meanwalltemperatures. For
solid walls,temperatures a nhecenrerolthe wallshould
beused. lncavi!ywallsand veneers.thetemperarurear
TABLE 1
'ryp-sofMov.m.mofBuildinwamials
y o v o




Learning Objectives

Clay brick has characteristic expansion and contraction movements
that result from changes in temperature and moisture content. This
presentation will explain those movements and suggest strategies to
limit any cracking that results. We will discuss:

1. How do temperature and moisture changes cause brick and
other materials to expand and contract at different rates?

2. Why do we need expansion joints in brick veneer?

3. Where should we place expansion joints for effective crack
control, while retaining aesthetic symmetry?

4. Receive practical guidelines for placing expansion joints in
brick veneer.
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Who wants their building to look like this?
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Brick are

made from clay...




That is fired at 2000°F




High temperature firing gives genuine clay brick many
exceptional properties:

Durable — lasts for centuries

Color-fast — colors never fade

Fire resistant — 1-hr fire rating over wood framing
Dimensions stable — very low thermal expansion

One-time moisture expansion
- Which we will discuss



How does changes in temperature
and moisture cause brick and
other materials to expand and

contract at different rates?



TABLE 1

Types of Movement of Building Materials

Building Thermal Reversible | Irreversible Elastic .
Material Movement Moisture Moisture Deformation P
Bri

rick - . . . .
Masonry
Concrete X \ . . .
Masonry
Concrete X X — X X
Steel X : i X =
Wood X X — X X
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Moisture Expansion of Certain Materials (inches in 25 it)

Material : ExpanS|_on Inches in 25 feet
In/in dry to max moisture content
Clay brick (one-time expansion) 0.0003 — 0.0004 0.09-0.12
Clay and porcelain tile 0.0002 - 0.0003 0.06 — 0.09
Concrete Masonry (shrinkage) 0.0002 — 0.00045 0.06 - 0.135
Wet-cast concrete (shrinkage) 0.0006 — 0.0012 0.18 -0.36
Wood parallel to grain 0.0001 or less 0.03 or less
Wood perpendicular to grain 0.03 -0.06 9 — 18 inches

« Never embed wood in masonry work. Wood will expand from moisture

and crack masonry work.
«  Special precautions to allow for wood shrinkage for brick veneer on multi-
story wood framing.
«  Wood can shrink 3/8” per floor
« 1.57 in four-story building



TABLE 2 -- Thermal Expansion

Thermal Thermal Thermal Thermal
Expansion Expansion Expansion Expansion
*10 *-6 Inch/inch Inch / 100 ft *10 -6 Inch/inch Inch / 100 ft
OF Per 100 °F OF Per 100 °F
Material Material
Clay Masonry Metals
Clay or shale brick 3.6 Aluminum 12.8
Fired clay brick 245 ) Bronze 10.1
Clay or shale tile 3.3 Stainless steel 9.6
Structural steel 6.7
Concrete Masonry Wood Parallel to Grain
Dense aggregate 5.2 Fir 2.1
Cinder Aggregate 3.1 Maple 3.6
Expanded shale aggreg 4.3 Oak 2.7
Expanded slag aggregate 4.6 Pine 3.6
Pumice or cinder aggreg 4.1
Stone Wood Perp. to Grain
Granite 4.7 Fir 32.0
Limestone 4.4 Maple 27.0
Marble 7.3 Oak 30.0
Pine 19.0
Concrete Plaster
Gravel Aggregate 6.0 Gypsum aggregate 7.6
Lightweight Structural 4.5 ) Perlite aggregate 5.3




Thermal Expansion (inches in 25 ft at 100°F)

Difference Difference
Material Expansion From Brick Material Expansion From Brick
Clay brick 0.108 0] Fir Lumber With Grain 0.063” -.045
Clay tile 0.075 -.033 Maple With Grain 0.108” 0
NW Concrete Masonry 0.156 0.048 Oak With Grain 0.081” -.027
LW Concrete Masonry 0.129 0.021 Pine With Grain 0.108”
Granite 0.141” 0.033 Fir Lumber Across Grain 0.960” 0.852 *
Limestone 0.132” 0.024 Maple Across Grain 0.810” 0.702 *
Marble 0.219” 0.1M11 Oak Across Grain 0.900” 0.792 *
Pine Across Grain 0.570” 0.462 *
Normal Weight Concrete 0.180” Aluminum 0.384” 0.276 **
Light Weight Concrete 0.13%5” Brass 0312 0.204 **
Gypsum Plaster 0.228” Stainless steel 0.288” 0.180 **
Structural steel 0.201” 0.093 **

*Never embed wood in masonry work. Wood will expand from moisture

and crack masonry work.

** Use great care where Aluminum, Brass, Stainless Steel, and Structural
steel join brickwork. These common materials expand much faster than
brick or other masonry products.




The total extent of movement can be estimated by this formula
from BIA.

TE=L*.0009

Where:

TE = total expansion of a fixed brick wall
L = is the total length of the wall, in

.0009 is the expansion coefficient



How far between expansion joints?

S = (W*E) /(.09)
where:
S = spacing between expansion joints, in.
W = width of expansion joint, typically the mortar joint width, in.

E = percent extensibility of expansion joint material

The expansion joint is typically sized to resemble a mortar joint, usually

The width of an expansion joint may be limited by the sealant capabilities.
Extensibility of sealants in the percent range is typical for brickwork.

Compressibility of filler materials may be up to 75 percent.



Example.

Consider a typical brick veneer with a desired expansion joint
size of 1/2 in. (13 mm) and a sealant with 50 percent
extensibility.

Eg. 1 gives the following theoretical expansion joint spacing:

S=(0.5in.) (50) / 0.09 =278 in.or 23 ft- 2 in.

Joint Size sealant coefficient




Special Precautions for Pre-stressed and Post-
tensioned Concrete

Pre-stressed and post-tensioned concrete will shrink from creep
in the direction of tensioning.

*This is in addition to drying shrinkage

*Occurs over several months to 1 year

*Have structural engineer and concrete producer estimate both
drying and tensioning shrinkage for all slab floors.

*Allow for movements in framing design

*Allow for effects of movements on veneer design



Why do we need expansion joints
in brick?
Because brick and all building materials expand and

contract with changes in temperature, humidity and other
environmental conditions.

Because those materials move at different rates.
Because nature will put them in if you forget.
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Where should we put expansion joints in brick?

Periodically in long walls.

At offsets in walls.

Where short runs of masonry meet long runs.

At outside corners.

Where different materials meet.

At parapets and parapet wall caps.

Bond break at foundations, shelf angles, and lintels.

At junctions with different functions or different heights



Periodically in long walls.
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At offsets in walls.



Direction of Expansion
e —

(2)

Movement at Offset Without Expansion Joints

Exp. Jt. }

Exp. Jt.
(b)

Proper Expansion Joint Locations at Offset

N

Exp. Jt.










Where short runs of masonry join long runs.
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At outside corners.
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EXPANSION JOINTS AT CORNERS EXPANSION JOINTS













Where different materials meet.
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At parapets and parapet wall caps.









Expansion Joint and Bond Breaks

Foundations, Shelf Angles and Lintels



Foundations

Water-Resistant
Barrier on
Exterior Sheathing

Anchor

Alr Space PoV@vd, I 0

o

Flashing
Weep










Shelf Angles

Flashing Protection
on Bolt Heads

Flashing
Shelf Angle
Weep

Sealant and Backer Rod

Min. 1/4 in. 36 mm) Thick
Compressible Material

Figure 8
Expansion Joint at Shelf Angle
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EXPANSION JOINT AT SHELF ANGLE
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EXPANSION JOINTS AT JUNCTIONS WITH DIFFERENT FUNCTIONS OR
DIFFERENT HEIGHTS
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Let’s Look a little close at the expansion joint.




W/2 Sealant Thickness
= 1/2 Joint Width, W

—

BRICK EXPANSION JOINTS




C

/S'ealant and
Backer Rod

oncrete Maso Control Joint
(May have mortar in joint)
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Hiding Expansion Joints




Match sealant color to brick.
Dust wet sealant with sand.
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Hide joints with brick details.
Use joint line as a feature.



Hide joints with brick details.
Use joint line as a feature.
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Hiding in Plain Sight
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details.

ﬁide joints with brick
Put joints on inside
corners




Whatever you do,




Beautiful Brick Work
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