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The way we build today...
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What happens when we build this way...

|
Material Movement

All building materials experience volume

changes due to variations in temperature

and moisture.

= Restraint of these movements causes stresses
within building elements

Building Material Thermal R';:i's'f:z' ",’::l's;f::' Bl Creep
Brick Masonry v = v v v
Cenerete Masonry v v - v v
Concrete v v — v v
Stoel v 22 s v s
Wood v v = v v

Table 1. Types of Movement of Building Materials; BIA Tech Note 18 Volume Changes — Analysis and Effects of Movement
n
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Material Movement

= Brick increases in size over its service life.
= Influence primarily by irreversible moisture
expansion
= Elements or sections of brickwork will expand
vertically from their supports and horizontally from
their centers

= Wood decreases in size over its service life
* Moisture content in wood recedes from the fiber
saturation point until reaching equilibrium
= Wood shrinkage: 28-30%

Total Motsture Expansion,
percent
288583

Significance: Unaccommodated differential

movement can result in slgplﬁ({anl dgsplacelment T TR A TR AT RV TR
of exterior elements, resulting in drainage issues Time, years.
and materials degradation Figures 1 and 2.; BIA Tech Note 18 Volume Changes —

Analysis and Effects of Movement »
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Rough Openings

= Window and door openings
= More movement occurs above/below openings
than between openings

Expansion |

= Differential movements between
restrained materials creates stress
concentrations
= Cracked brick and sealant joints

Extent of ——
Expansion

Figure 4.; BIA Tech Note 18A Accommodating Expansion of Brickwork
1
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Rough Openings

Rough Openings

= Need to design details to
accommodate movement
= Allow for brick growth
AND wood shrinkage
= Fasten windows only to
the backup structure
= Control joints

Silvester, et. al. “Brick Cladding Over Wood-Framed Structures — Determining
Differential Movement and Overcoming Resulting Detailing Challenges”
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Building Code Requirements

= Brick veneer with wood
stud backing mainly used in )
. . . Building Code Requirements and
residential construction Specification for
= Subject to provisions of Masonry Structures
either the IRC (or IBC in G
commercial applications)
= IBC references provisions
of the Building Code
Requirements for Masonry
Structures — TMS 402/602
gives provisions for
managing movement.

TMS 402/602-22
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Building Code Requirements

* Height Limits 131233 Wood Lichi Frame Baching —
= Differential movement to be Emrlhﬂr\ffllefr ; b‘IDWMT‘ lhzhldr e i

P, . — When veneer with a backing of wood exceeds 30 fi (9.1

accommodated when veneer o e 2 ) e e = )

exceeds 30 ft., or 38 ft. at detailing for differential movement between the wood light
gables (TMS 402/602-22 frame backing and masenry vencer is critical 1o the
Section 13_1_2_2_2) performance of the masonry veneer. Alternative framing,

such as balloon framing instead of platform framing, is ene
option to limit the shrinkage of the wood frame. Detailing

13.1.2.2.2  Wood Light Frame Backing — 5.
around apenings and penetrations through the vencer needs

Exterior vener connected to waod light frame construction

exceeding 30 fi (9.1 m), or 38 fi (11.58 m) at a gable, in to be carefully « I n conducting an

height above the vertical support shall be designed and analysis for heights exceeding 30 ft (9.1 m) and proper

detailed 10 accommodate differential movement detailing are given in Silvester etal. (2014) and Clark et al.
(2015).
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Building Code Requirements

) Story  Balloon Framing Platform Framing
.
Balloon Frammg VS. Shrinkage  Creep Cumulative  Shrinkage  Creep Cumulative
Platform Framing tind {in tin] fin] tind ind
. st 0.3 =0.012 -0.83 .27 -0.06 -1.78
= Fire performance
concerns with balloon m am o024 088 22 w1z a4
framing 0w 0% 053 ozt <08 106
bl 0.13 0.048 037 027 0.08 073
1" -0.13 ~0.06 =019 -0.27 0.1 -0.38

Silvester, et. al. “Brick Cladding Over Wood-Framed Structures — Determining
Differential Movement and Overcoming Resulting Detailing Challenges”
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Building Code Requirem

Table
Backing [ VeerThe Other requiren
Caviey Widih
tin
dLigh

Wood Ligh
Framing

SheaMenl | {101 6t
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Veneer Anchors

= Corrugated and sheet metal
anchors
= Single point of attachment
= Will flex and stretch
= Wire and screw anchor
= Single point of attachment
= Adjustable anchors

= Location relative to the mortar
joint

20

Veneer Anchors

/7' BRICK TIE - TOP OF ANCHOR e
(D

(") BRICK TIE - MIDDLE OF ANCHOR
2
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= Differential movement
requirement only for
veneers exceeding 30 ft
(38 ft at gable).

Corrugated Anchor

<

Wire & Screw Anchor

Base & Vee Anchor

e

Eye & Pintle Anchor

Figure 4
Unit Anchors for Wood Backing

BIA Tech Note 28 Brick Veneer/Wood Stud Walls
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(3 BRICK TIE - BOTTOM OF ANCHOR
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Other Considerations

= Masonry Support
= 30 ft limit — how do you support
the masonry above that height? Stafas de

Twa plese metal tie
per code

Brick vencer

Metho

= How many architects willing to
see this joint?

T
! daiions blocking

] atledger bolt as required
| for fire pratection
v

= Sprinkler requirements

Contimuous rim joist

Flattorm ot balloon
traming

“Options for Brick Veneers on Mid-Rise Wood-Frame Buildings,” WoodWorks Wood Products Council

2

22

|
Recommendations

= Understand the potential for movement incompatibility

= Identify facade areas where differential movement could be
detrimental to the overall performance (rough openings, etc.)

= Locate control joints to minimize effects of differential movement
(panelize the facade)

= Verify anchor location requirements to allow for differential
movement
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Resources

= BIA Tech Notes
= 18, 18A, 28
= TMS 402/602-22
= Clark, et. al. “Designing Anchored Brick Veneer Above 30 Feet with a
Backing of Wood Framing” (TMS 12 NAMC)

= Silvester, et. al. “Brick Cladding Over Wood-Framed Structures —
Determining Differential Movement and Overcoming Resulting
Detailing Challenges” (Structural Engineer)

= Malone, R.T. “Options for Brick Veneer on Mid-Rise Wood-Frame
Buildings” (WoodWorks)
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