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Course Description

This course identifies challenges and opportunities associated with masonry construction systems.
It describes basic masonry wall assembly options, and the pros and cons of each.

The means available to an architect for masonry assemblies to meet building and energy codes are
described.

Common masonry detailing problems and solutions are presented, including recent innovative
strategies.




Learning Objectives

At the end of this course, participants will be able to:

1 Identify challenges and opportunities associated with masonry construction systems
2 Describe four general masonry wall types, and the pros and cons of each
3 Identify common masonry detailing errors and corrections

4 Understand innovative means to enhance the performance of masonry walls
5 Understand various means available for masonry assemblies to meet building and energy codes




+ /-

+ /-

+ /-

What is Masonry? What are it’s virtues and special challenges?

*Many possible solutions
* Formal qualities
« Technical qualities (structure, enclosure, detail, sustainability, etc.)
* Aesthetic qualities (character, meaning, scale, proportion, etc.)

‘Designer can (must) weigh many alternatives then choose a path.
invention vs. selection

*Modular coordination is important.

*Lots of new, difficult challenges face the designer and builder; creativity is needed.

Clay masonry construction is 6,000 years old, but today’s masonry walls are new inventions,
and are still evolving.

*Design development, detailing, and construction administration are all very challenging
in masonry buildings, especially when fees for services are being reduced.
Fewer detail drawings often mean more RFI's during construction.

*Quality control is difficult to achieve
* variations in mason’s training
* lack of ability to inspect built work
* absence of designer from construction site

*Marketplace demands greater certainty regarding quality, cost and time.

*Initial costs are volatile due to significant labor component, but life-cycle costs are low.



Wall types - Which is appropriate for a given application?
* Barrier walls

* Solid

* Reinforced
* Drainage walls

» Cavity or Composite

* Veneer

* Rainscreens

What must be done when designing masonry assemblies?
» Check compatibility between varied masonry materials

» Check compatibility with non-masonry materials

« Establish expectations regarding building longevity and maintenance

« Set suitable levels of durability of all elements

 Carefully design joints, perimeters and penetrations

* Adjust the design to meet local environmental conditions

« Establish tolerances for materials, installation and workmanship

* Anticipate the need for submittals, sample panels and site observations

* Anticipate the need for masonry cleaning and maintenance

What options are available regarding within masonry assemblies?

Movement joints Rain control layer (may also be UV control layer)
Ties Water control layer (WRB or water-resistant barrier)
Anchors Air control layer

Thermal control layer

Vapor control layer

Flashing

Cavity dewatering, weep and ventilation products



Strategies to Make a Building Wall Moisture Resistant

foundation cavity wall rainscreen
wall water- orveneer ventilate the with
"dryblock" proofing & const. with cavity ofthe pressure -
multiwythe additive in painted drainage drainage wall to the equalization
Examples  brick wall cmu cmu wall matting mechanism outside chamber
Material / \Assembly
is Barrier\ barrier walls | drainage walls /s Barrier
One or two Use Alter the Apply a Apply layers 5 Interuptthe Convect Repel Layers of
multifunctional materials hasic sealantto of sealant path of water vapor moisture specialized,
materials in a that are matetial the surface and porous fram within with air sometimes
simple additive | intrinsically with ofan drainage materials the wall pressure in redundant
assembly resistantto = modifiersto intrinsically . media onto within the compart- materials in a
maoisture increase vulnerable exterior wall mented complex,
maoisture material surface cavities integrated
resistance asséml)ly

Principles of masonry design and detailing vary with wall type.

Masonry walls must be designed with the relevant principles for
Holladay Hall / NCSU / 1889 the particular Wa" type Chosen. Dining Hall / NCSU / 1985




Strategies to Make a Building Wall Moisture Resistant

foundation cavity wall rainscreen
wall water- orveneer ventilate the with
"dryblock" proofing & const. with cavity ofthe pressure -
multiwythe additive in painted drainage drainage wall to the equalization
Examples  brick wall cmu cmu wall matting mechanism outside chamber
Material / \Assembly
is Barrier\ barrier walls | drainage walls /s Barrier
One or two Use Alter the Apply a Apply layers 5 Interuptthe Convect Repel Layers of
multifunctional materials hasic sealantto of sealant path of water vapor moisture specialized,
materials in a that are matetial the surface and porous fram within with air sometimes
simple additive | intrinsically with ofan drainage materials the wall pressure in redundant
assembly resistantto = modifiersto intrinsically . media onto within the compart- materials in a
maoisture increase vulnerable exterior wall mented complex,
maoisture material surface cavities integrated
resistance asséml)ly

Water will be inside the wall assembly:
* penetration at joints,

» through materials, especially mortar
* by condensation of vapor

Reduce water penetration Dining Hall / NCSU / 1985
Prevent water from reaching interior

Holladay Hall / NCSU / 1889




The Rookery
Burnham and Root
Chicago

1888

masonry wall thickness 1900 — 2000

thick loadbearing walls are still available today, but cavity and veneer walls are more common
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Masonry walls must be designed with the relevant principles

for the particular wall type chosen.
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Water will be inside the wall assembly:

« penetration at joints,

« through materials, especially mortar

« by condensation of vapor
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@ROUTED MASONRY

Solid masonry walle may be of
brick, concrete brick, or sslid
load-learing csncrebe masonry
unibs, Adjscent wyches in bath
paaving and ronbearing walle
may ke banded with either
masenry headers or mets| ties,
Metal tiee are prefereed over
masonry headers for petoer
resisbanse Lo ram penetration
and allowance for slght 4if-
Ferontial mavement petween
the wythes,

Grouted masonry wills congist
of brick or sold concreke brick
unite in which the inberier joings
are filled with qrove 26 She
work proqressze,

It low-1ift grove constrvetion,

the wall 15 grevted n [1fbs net b0
exceed B, In high- it construc-
tign, grovbing 15 dene in lifts

not o exceed 6'. High-lét
conss ruction therefore raquirce
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Hallow masoniry
units |aid znd
et in mortar.

when wall thickress & _Jl 11
made vp of Z or more
vnits, bond strebeher oA
covrses @ versical
Intervale nt exceeding
34" wf umes |zpping
at lgast 4" over wib
elow; vertical spacing
not +o sxceed 17" F
vonding umes are 3t
least Bo% gresterin
Lhicknses than unis
below.

’_-i .
|

Wall may zls0 ve bonded
W metal vies 36 m canizy
walls, except thst max, verticsl
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(OHoLLOW UNIT MASINRY

Hollow unit masenry walls
congist oF hollow clay or
concrebe masonry unite lad
and 66t \n mortar, When

ohe wall tiekness 18 made vp
of Ewo or more vnibs, the
stretoher covrses must ve
bondzd wikh masonry hzaders
or metal gies, When bonded
with metal ties, the wall
st conform to the thickness
and neight requirements of
cavicy wille.



Nearly all masonry buildings built before the 1940’s
were built with solid masonry walls.



bonding is essential for
Solid masonry walls.

Interlocking units bond the
courses and wythes
together.

Avoid continuous head joints
or collar joints in bonded
masonry walls.

Correct sectional bonding

Monticello / Thomas Jefferson 1769-1809

Internal straight joints
throughout length of wall

Incorrect bonding
English bond

Newbold-White House / Abraham Sanders 1730

Internal straight joints
throughout wall

S
2-brick walls ~s /

|
Correct method of placing 1 _Incorrect method by
bricks inside wall. All headers using stretchers. Inter-
[Rule Il] nal straight joints occur

Headersin (&)
interior of wall >

/

English bond

] I I T Cross sections

through various
| | walls at position
] [ [ | (@ showing half
| | | | bond and illus-

| [ [ | trating reason

for using headers
let-brickd  letss-bricks ) e 214 -bricks — jsifer voml




Chapel of St. Lawrence

Avanto Architects Source: Materials for Design 2;
Vantaa, Finland Patrick Rand and Victoria Ballard
2010 Bell, 2014



emperical design
“rules of thumb”

LATERAL SUFFORT REQRUIREMENTS :

wall typo

maximym spacin
for UL or PUH ?

s0lid load besring

20 x thickness (T)

hollow load bgarmj 12 xT
(only sum oF wythes
consdered )
3¢ XT

hen-lead- Iraﬁr-mj

for walls evbject to high winds,
UL or UH =10 x T unless walls
Ire sdcqvakely braced

UL = uneuprarte& fength
UH = unsupported height

uL

‘ e

uL

/—cor‘ner

;ﬁ uL {L

i

led coumn |,
[_‘k = i

Il

i
i
|
|

"F" aster

—crosswall




Above: An plane of cmu masonry was
blown over by light wind. It had no
reinforcement, did not turn a corner or
have other stabilizing features such as
bracing, as required by OSHA. On the
right is shown the bracing used when
the wall was rebuilt.

Below: A 5.8 earthquake in Central
Virginia in August 2011 sent tremors to
Raleigh. This cmu warehouse had at
least two 8” wallls fail due to out of
plane loads. The walls had no keys at
movement joints.

Error or workmanship above.

Error of design below.




steel
ded

Rénferein
bare em
11 grovt

V4" min. mortar or grevt cover,
potween reinfsrcement and
masonry; #2 bare may be
placed in /2" horizonssl
Jonte

/8" min. mortar cover for
horizentzl Jomt reinforeement

Portland cement grovt

Least dimension of
reinferced masonry
colomne % be 12" mth
an unevpporbed lengsh of
20 X least dimension

All cells conbaming
reinfareement must bes
filled soldly with
grovt; celie shovld
be aligned
vergieally to
form 2

2"x 2" min.

Renforcement
shevld be
continveve
down to
reinf. cono,
‘flﬂtmo

Fullbed mortar @ \\
end walle and croes weps .
foarming grovted celle; only
Type M or Type & mortar 16
permrttsd,
Where grovt ifb-2seeeds 4,
provide cloafiguts € bottom
oure, elle to be grovied;
nZyect and cesl vefore grovti

Reinforced (C)REINFORCED GROUTED MASONRY

@EINFOKG!D HOLLOW UNIT MASONRY

Reinforced qrovted masonry shovld
conform to the requiremente for plain
grovted masonry. Gee 6,21,

Reintorced hollow vt masonry consists of hollow masonry unit
In which certain cells contan remforcing steel Fully emvedded
int concrete dr portand cement grovt.

General Nobtes:

Load-bearing masonry walls may be
plan (vnrenforced), partially remforced,
or reinforced. Remforced maeonry walle
are oimilar to reinforced conerete walls,
They voe standard Aeformed reinforcing
sveel birs, Fully embedded n grovt, for
increased resistance to buckling 3nd
lateral wind and sersmic loads, It 10
esotent1sl that 3 strong bond develop
between the remforcing oteel, grovt,
and masonry vnibs,

Consult 3 structural enqincer and
local building code requirements for
the design of remforced masonry
walls,

R e s
Provide horizontal reinforcement: |
o 3% top of parapet wills, 2] 0 AR IR N
» 2t streturslly connected

Floors and roofe, Ak

|
« 3t top of wall opening s, —f‘tf
o in the top of Faotmgn,

Reinforcoment to e %p" ¢
mn,, with 2 maximum

spacing of 4' 4.0, —— |

|

The eum #f vertical and |

horizontal renfercement to |

ve 3t least 0,002 x the |
066 cross-sections| srea 2l
of the wall.

Z.(-l)‘H or(2)*3 b,
around openings,
extending 74"
beyond corners,

———— e




reinforcement can easily go
vertically and horizontally in the
collar joint.

reinforcement can also easily
go vertically in the cores of
cmu, and horizontally in lintel
block
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Cavity

The cavity should be located just
inside the outer wythe of masonry.
That is where condensation is most likely
to occur, and this is also where water
that leaks through the veneer can first be
directed down and out.

2- wire |2dder S

Uit

Prip to
prevent
water
From ~J >
running acrose v
Yie o inner wythe,

Provide 2 metal bie
for each 4% sF of
will area for cavitice
up to 342" wide; for
wider cavivies, provde

o NN
2 metal fie for each NN

Concrete or ab)/

magonry vnibe —

Adjvetable |op
U1~ —
or

Z2-wire
13dder loop

tie~——

Stagger tieo in
albernate covrses
W 2 max, vertical
Alsbance vetween
ties of 24" 3nd 2
max. horizontasl

|

% 6.F of will area, N spacing of 36—
A
poth facing and N Cavity to be net
backing wythes N lese Lhan 1" nor
bobe sbleash 4' |1 mere than 4" wide__ "1 [

ke

R Rl [ | o  foed ] |
YL —j 2 _J[ Vi' =l i} j | Al:__: i
/e ¢ tice oF L — 5" min I L
corrosion-resistant ] Sz 2 2

|

(O CAVITY WALL MASONRY

o ligalaion -w4—"  marbar cover bor

Jont rewnfarcement
cavivy wall masonry 16 made vp of 2 facing and 2 backing wythe
of brick, ebructural clay bile, or concrete masonry units. The two
Wythes are completely separabed vy at alr opace except for the
metal bies which are vequired for bonding.

When computing the ratio of uneupporbed height: or length o thickness,
the vslve fir thickness 1» equal 4o the sum #f the nominal thicknesses
of the inner and ovber wythes.

Caviby walle have two advantages over sbher types #f mssonry

walle:

@ The eavity enhances the insvlation valve i the wall and permits
the nstallztion of 2d4itionsl thermal nsulation maberial.

@) The air space 3cke 36 3 barrier aganst water penstrabion if
the cavity 10 kerb clear, and if adequate weep hales and flashing
are provided.




Applicability — all hygro-thermal regions

This is arguably the most durable wall assembly available to
architects and engineers. It is constructed from non-water
sensitive materials and due to the block construction has a large
moisture storage (or hygric buffer) capacity.

It can be constructed virtually anywhere. In cold climates
condensation is limited on the interior side of the vapor barrier as
a result of installing all of the thermal insulation on the exterior
side of the vapor barrier (which is also the drainage plane and air
barrier in this assembly).

In hot climates any moisture that condenses on the exterior side
of the vapor barrier will be drained to the exterior since the vapor
barrier is also a drainage plane. This wall assembly will dry from
the vapor barrier inwards and will dry from the vapor barrier

outwards.
L The Perfect Wall
air and Today walls need four principal control layers.
water They are presented in order of importance:
barri 1 arain control layer (also may be uv control layer)
arrier <— 2 an air control layer

<——— 3 avapor and/or water control layer
<— 4 athermal control layer

Joseph Lstiburek, Ph.D., P.Eng.

wet dry Building Science Corporation
moisture tolerant http://www.buildingscience.com/documents/insights/
bsi-001-the-perfect-wall



o : FROM ONE FLOOE 7O TRAWNSFER

| 1. MaINTAIN A CONSTANT DIMENSION . TO THE MASONRY BELOW (THIS =
BETWEEN THE PACE OF BRICK AND THE CONOITION CAN - HAPPER.
TOE OF ANGLE FOR THE PROPER THROUGH EXCESS SHitMING OF
CAURKING JOINT. g # THE ANGLE )

- PROBLEMS OF CAVITY WALL' CONSTRUGTION



Source: Architectural Detailing; Function, Constructibility Aesthetics;

Edward Allen and Patrick Rand, 2016



See NCMA TEK 6-2B,

R-Values and U-Factors of Single
Wythe Concrete Masonry Walls

Source: Dynamics of Masonry magazine; Vol. 2, No. 4; 2014



Veneer

Typically over metal or

wood stud substrate,

perhaps within primary

steel or concrete
structural frame.

Masonry is anchored
to the backup at
frequent intervals.

generally @ 16” oc
vert. and 32” oc horiz.

Corrvgated metal or
3d|vétable wire
ties fastened to

Building
paper over
wall

Magonry veneer——

1" 21 space —

puilding paper sver
wall sheathing ———
Woed or metsl
stud wall frame — > || RS

Metsl tiee spaced
te more thsn 16"
horizontslly and 24"
verticslly

1 N ) IR |

® MASONRY VENEER

In masonry veneer constructin,

2 single Nythe +f masonry sorves
2% 3 weather barvier and 1o
anchored (but not bended) to 2
sbruckrsl Frame,

In residentizl construction, wood
or metal obud walle are tyically
facod with brick or stone
veneers,

Masonry veneers can sloo be
veed 2o curtain walle supported
by steel or concrete frames.



Governor’ s Residence

Raleigh, NC

Designed by Samuel Sloan and Gustavus Adolphus Bauer of Philadelphia
Built by ‘the best workers’ from the state penitentiary; brick made in prison
1891

Modular: conforming to a multiple of a standard dimension

Nominal dimension (includes 1 mortar joint)
Actual dimension (unit dimensions only)

Nominal dimensions of a modular brick: 4 x 8 x 2 2/3 (2 5/8)

Nominal dimensions of normal concrete block: 8 x 8 x 16



NC Hospital Association Offices
Roger Cannon / O’Brien Atkins
Cary, NC

Exeter Academy Library
Louis Kahn

Exeter, NH

1971









Chapel

Cistercian Monastery
Gary Cunningham
Fort Worth, Texas

openings in solid
masonry walls

* lintel

« arch

 jack arch

Monticello
Thomas Jefferson
Virginia
1768-1809

Exeter Library

Louis Kahn

Exeter, New Hampshire
1972

None of these rely on steel
reinforcement



spanning openings in masonry walls:
+ reinforced masonry

 precast concrete lintel

« cast in place concrete lintel

All rely on steel reinforcement



restrained floating
no vertical movement can move vertically

openings in masonry loadbearing and non-loadbearing wythes

« steel lintel

 restrained shelf angle; fastened to backup, no vertical movement
 floating shelf angle; rests on veneer around opening, can move vertically



restrained floating
no vertical movement ey can move vertically

N N

\

\
/?



Non-loadbearing masonry wythes le o N w'-0"
(228") 'i

p (1315 mm)
: }«J/f, (22 mm) %"

7315 mm)_ | 7! ¥
Za : Z Bl .::‘ea
%",“e____ 287, 15" (1297 mm—)“(— %"

(26 bricks) (6 mm)

firmly bear at their bottom edges,
but are not restrained on the
sides or top.

movement joints
where indicated

15" (4l mm)

ot 7
S
-

03

(2745 mm) (274Z mm)| [
|%%” 88“ E
(2702 (2235 mml|_
_—
N\ Q -

Source: Architectural Detailing; Function, Constructibility Aesthetics; Edward Allen and
Patrick Rand, 2016
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This shelf angle is _ l
restrained from moving o

vertically, so the veneer Py L
coming up to it from below Emmmmaf
must have a movement o ; R
joint below the angle. A s H

gy 7 — EEREE
Backer rod ond sedlant | | ——— . Hod
Compressible joint filler — frmm=== D G Co Flashing~ Y
P J i e i.‘-‘,:;LBacker rod 9 1
] ond sedlant EENEEN
. .. b ; / : > ;—4 1
A . /\’ E . ]:621 / »“o -' -
@l mm)| .
\ - e 111 |
I\ HHEE
Sedlant/ Hh
T
X I
continuous shelf Compressible —— e 1
| 4 backer strip with NN E i
angles and factory installed sealant /) b
movement joints = - O
/’
_Dﬁ\%}_
%
gj/
H
/ ";’Y Source: Architectural Detailing;
 _ Function, Constructibility

-

Aesthetics; Edward Allen and
Patrick Rand, 2016




Causes of Movement in Building Materials and their Results

O O O
Concrete Clay
Cause Result Concrete Masonry Masonry Stone Wood Steel Polymers
Temperature Expansion /
Change Contraction
Moisture Content  Expansion /
Change Contraction
Initial Moisture Permanent No No No
Absorption Expansion
Water Freezing .
Cement Hydration / Permanent
Carbonation Shrinkage -- No No No No
R Elastic
. Creep /

Source: Architectural Detailing; Function, Constructibility Aesthetics; Edward Allen and Patrick Rand, 2016



Vertical Movement Joints (vertical joints accommodate
horizontal movement)

1 1/201 L—to2|§’ratio recommended:
' 3Ig” — 2" joints @ < 25’ oc

Notes:

1. Cut continuous horizontal joint reinforcement in movement joints.

2. Provide joints in shelf angles at movement joints in the exterior facing wythe.

3. Provide movement joints in concrete masonry back-up halfway between movement joints in clay masonry face.

4. Increase size or number of movement joints in parapets by 50 percent. (horizontal joints accommodate
vertical movement)

recommended @ each floor level

Adapted from: “Minimum Requirements and Guidelines for the Exterior Building Envelope”. Lynn Lauersdorf, Director, State of Wisconsin, Division of Facilities Development

ftp://doaftp1380.wi.gov/master_spec/Masonry/DOA4325P-Msnry%20GdIn.pdf



Coping may rotate
slightly due to
differential movement

Sealant joints

Clay masonry units
tend to expand slightly

4

Concrete masonry units
tend to contract slightly

T

Joint width and spacing
for brick cavity walls

Anticipated Joint width Joint
expansion 2al), spacing(L),
(a L), inch inch feet
e % 7
% % 14
e % 21 recommended:
Y% % 28 25’ or less

' Based on the amount of brick expansion
caused by a 140° F temperature swing.
Brick expansion is calculated by the
formula:

al = (0.0002 - 0.000004 A T) L

O



| Expans:iovnv Joint

near but
not at
corner

Expansion joint
{accessory

L == Metal studs

Metal lath
o U

L Removable
tape
Plaster

Discontinue
reinforcing

Backer rod
and sealant

2. Expansion Joint in Brick Wall

3. Locations for Expansion Joints in Masonry Walls

Control joint % A

Unlt5¥ y 4 \

3. Building Separation Joint in Exterior Masonry Wall

Source: Architectural Detailing; Function, Constructibility Aesthetics; Edward Allen
and Patrick Rand, 2016



Interior joint can be
sealant or mortar

Stop reinforcing at
control joint

3/4" Two-stage drained
sealant joint
Space joints to minimize
uncontrolled cracking
Locate weep holes at the
base of the joint.






eee oo

HORIZONTAL JOINT
REINFORCEMENT,
DISCONTINUOUS AT
MOVEMENT JOINT
EXPANSION JOINT (EJ):

IO

R
£ s

SEALANT, BACKER
ROD, & OPTIONAL
COMPRESSIBLE FILLER
OF PRE- MOLDED FOAM
OR NEOPRENE PAD

CONTROL JOINT (CJ):

OPTION 1:
EJ & CJ ALIGNED

MOVEMENT JOINT

® o ]OP O

DETAIL 01.030.1301

REV. 03/14/11

PREFORMED GASKET,

SEALANT, & BACKER ROD

MOVEMENT JOINT (MJ):
CONTROL JOINT AND/
OR EXPANSION JOINT

CONTROL JOINT (CJ):

S

\\— -

OPTION 2:
EJ & CJ OFFSET

PREFORMED
GASKET, SEALANT,
& BACKER ROD

_offset can be up to 4’

International Masonry Institute

team MASONRY

i | e

800-IMI-0988 www.imiweb.org



In building separation joints,
movement joints must align



discontinuous movement joints Ransilla Il Office Building

Mario Botta
Lugano, Switzerland

Approximately 37’ 4” apart T T



dark brick pavers, set in mortar, dark brick pavers, set in mortar,
undersized expansion joint no expansion joint



Horizontal movement joints in veneers
should generally be at story height
intervals vertically.

They should also be continuous across
the elevation.

These shelf angles above the windows
are restrained, not loose or floating.
More movement joints are needed
when angles are restrained.

6x

2x



joint reinforcement

adjustable veneer anchors

112 IN (281 W94)

= T B paninand asEcvenT

5/8”
min. —
cover

EXTERIOR FACE —=

ENOSSONNSNNNN

AATAN.

BRICKWITHE

5/8”
min. —
cover

AREAFOR
CORRUGATED

BXTERIOR FACE ——=

o 52" L (150
muwcc:cs‘)kron
JOINT RENFORCEMENT

TIE FLAC BMENT
AREAF OR JOINT

LACNONNINNGRENENON

REINF OR CBAENT

BRICKWYTHE

no

Veneers need a tie or anchor every 3.5 sf of veneer area.

Recommended every 16” vertically and 32” horizontally.



No!



Veneers need a tie or anchor every 3.5 sf of veneer area.

dovetail anchor Generally every 16” vertically and 32” horizontally.



adjustable anchors

- 96 IN.
+ 88 IN.

172N f = )

32

e
=+ 56 IN. L
+40 IN
24 IN.
+ 8IN
g T e - 0
WALL MODEL

PINTLE ECCENTRICITY

)

"DEFLECTION (IN. X:1/1000

| T W R S RS WU S N S

LATERAL LOAD = 1 psf

- §
[A)

|

T

+ — ; bt
8 24 40 S6 72 88 96
TIE LOCATION (IN.)
A = STANDARD = DOUBLE EYE AND

{> = DOUBLE EYE AND
PINTLE, e = 1 IN.

O = SINGLE EYE AND
PINTLE, e = 1/2 IN.

PINTLE, e = 1/2 IN.

SINGLE EYE AND
PINTLE, e = 1 IN.

Tech Notes 44B - Wall Ties for Brick Masonry [Revised May 2003]




TABLE A LIFE EXPECTANCY OF GALVANIZED COATINGS
(ADAPTED FROM AMERICAN GALVANIZERS ASSOC.)

70

60

50

40

30

NN

20

10p]

=

—

T
N\

SERVICE LIFE
(YEARS TO 5% RUSTING OF STEEL SURFACE)

NN

025 050 075 100 125 150 175 200 225 250 275 3.00
0Z OF ZINC/FT2 OF SURFACE

TABLE B LIFE EXPECTANCY OF GALVANIZED CAVITY WALL TIES*
(ADAPTED FROM CLAYFORD T. GRIMM)

Probability Life expectancy (yr)
of ASTM A153, class B2 ASTM A153, class B1
occurrence Corrosion rate
(%) (1074 oz. zinc/sq ft/yr) | Minimum | Average | Minimum | Average
5 2415 5.2 6.2 7.5 8.3
10 1791 7.0 8.4 10.1 1.2
anChors or ties 20 1076 11.6 14.0 16.7 18.6
25 875 143 171 20.6 229
39 856 o= 226 Sl S0
Oso 393 318 38.2 4538 509

RESIDENTIAL Life expectancy of galvanized coatings.
ONLY

] Corrugated anchors. Masonry Design and Detailing for Architects, Engineers and Contractors; Christine Beall, 2003
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T Joirt reinforcing/ties
/ﬂastic clips
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‘(ﬂasber on furring strips
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Source: Architectural Detailing; Function, Constructibility Aesthetics;
Edward Allen and Patrick Rand, 2007

Anchors or ties are
installed at edges of
veneer panels, and at
greater frequency in
stackbonded panels



Controlling Water Leakage / 3 Strategies

For water to penetrate through a building assembly three conditions must all
occur at the same time.

There must be:

1. an opening through the assembly.

2. water present at the opening.

3. aforce to move the water through the opening.

If any one of these three conditions is not met, water will not penetrate the
assembly.

In designing any exterior detail, therefore, we can pursue one or more of three
strategies.

We can try to:

1. eliminate openings in building assemblies.

2. keep water away from openings in building assemblies.

3. neutralize forces that move water through openings in bldg. assemblies.

Complete success in any one of these three strategies will result in the
complete elimination of water leaks. But sometimes in detailing we pursue
two of these strategies or even all three of them at the same time, because
this gives added security in case one of them fails due to poor workmanship or
building deterioration.

These strategies can be applied in any sequence, and in any combination.

Source: Architectural Detailing; Function, Constructibility Aesthetics; Edward Allen and Patrick Rand, 2016

Weep detail. College of Engineering, Portland State
University, Portland, OR, ZGF Architects

Glass vestibule enclosure meets slate masonry wall.
Alston Public Library, Alston, MA; Machado and Silvetti

Various materials come together at a window sill.
Johnson Residence, Raleigh, NC; Jessica Johnson Arch.
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gy Driving Rain Index
: WALL EXPOSURE TO WIND-DRIVEN RAIN®
Driving rain Wall standing above surroundings
E foset Yos (unprotected)t No (protected)
] Wall near facade edge$ Wall near facade edge$
i Greater Less
L than than Yes No Yes No
- 0 1.5 Severe Moderate Sheltered Sheltered
1.5 3.0 Severe Moderate Moderate Sheltered
3.0 5.0 Severe Severe Severe Moderate
5.0 — Severe Severe Severe Severe
ANNUAL PRECIPITATION
(inches)
20 30 40 50 60+
TABLE A GRADE REQUIREMENTS FOR FACE EXPOSURES
Weathering index
Lessthan 50to 500 and
Exposure 50 500 greater
In vertical surfaces
In contact with earth MW SW SW
Not in contact with earth MW SW SW
In other than vertical surfaces
In contact with earth SW SwW SW
Not in contact with earth MW SW Sw




mmmm/ﬂé \§§§ 60
/ :
40 mph (64 kph) i 50

o Wind 40 == kph
) Speed 3 — mph
201

o

? \ 0 — '
Splash N \\::is;s;is;s;i;isz 10 20 30 40 50 60 70
AR Rainfall Angle (degrees off of vertical)

Bad Bad Good

Head Joints
(BIA Technote 7b)

Source: Architectural Detailing; Function, Constructibility Aesthetics; Edward Allen and Patrick Rand, 2016
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no

Constructibility
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Bad

Bad

Head Joints
(BIA Technote 7b)

Good



Vapor convection through/
cavity and louvered vents

g

Sloped coping with
flashing below

Through-wall flashing

Rainscreen ]

exterior wythe F e

I

i

Water barrier applied ]

to inner wythe Bt

weeps @33"oc  \Nnter drainage through Bf:m
or less 4 "—ﬁ

(per IBC) cavities and weeps e
Waterproof membr;r\;\ 17
e 3

Ground water i BRI T
drainage ﬁ_g:‘ oeg) = =]
sl SHIEE
el o L ESTTEST

Source: Architectural Detailing; Function, Constructibility
Aesthetics; Edward Allen and Patrick Rand, 2016

/ Through-wall flashing

flashing at the bottom
directs cavity water out
and prevents rising damp



Vapor convection through/
cavity and louvered vents

Rainscreen
exterior wythe

v

Sloped coping with
flashing below

Through-wall flashing

liquid water

Water barrier applied
to inner wythe

Water drainage throug,

cavities and weeps ol =
Waterproof membr;r\;\

Ground water =i Rl
drainage \E:g:: e
Tt R

Source: Architectural Detailing; Function, Constructibility
Aesthetics; Edward Allen and Patrick Rand, 2016

water vapor
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Through-wall flashing

r e Water will be inside the wall assembly:
n el __:“m'*ﬂ * penetration at joints,

=il « through materials, especially mortar
([ « by condensation of vapor

T
=
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>
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>
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Reduce water penetration
Prevent water from reaching interior






Joseph Lstiburek, Ph.D., P.Eng.
Building Science Corporation 2005

Applicability — all hygro-thermal regions

This is arguably the most durable wall assembly available to
architects and engineers. It is constructed from non-water
sensitive materials and due to the block construction has a large
moisture storage (or hygric buffer) capacity.

It can be constructed virtually anywhere. In cold climates
condensation is limited on the interior side of the vapor barrier as
a result of installing all of the thermal insulation on the exterior
side of the vapor barrier (which is also the drainage plane and air
barrier in this assembly).

In hot climates any moisture that condenses on the exterior side
of the vapor barrier will be drained to the exterior since the vapor
barrier is also a drainage plane. This wall assembly will dry from
the vapor barrier inwards and will dry from the vapor barrier
outwards.

Applicability — Limited to mixed-humid, hot-humid, mixed-dry,
hot-dry and marine regions — can be used with hygro-thermal
analysis in some areas in cold regions; should not be used in
very cold and subarctic/arctic regions

This wall is a flow through assembly — it can dry to both the
exterior and the interior. It has a Class Ill vapor retarder on the
interior of the assembly (the latex paint on the gypsum board). It
is critical in this wall assembly that the exterior brick veneer (a
“reservoir” cladding) be uncoupled from the wall assembly with
a ventilated and drained cavity.

The cavity behind the brick veneer should be at least 2 inches
wide (source: Brick Institute of America) and free from mortar
droppings. It must also have air inlets (“weep holes”) at its base

and air outlets (“weep holes”) at its top in order to provide back
ventilation of the brick veneer.

The drainage plane in this assembly is the building paper or
building wrap. The air barrier can be any of the following: the
interior gypsum board, the exterior gypsum wallboard or the
exterior building wrap.



Never in
masonry

Never in
masonry

Never in
masonry

Never in
masonry

Never in
masonry

Properties of Flashing

Disadvantages and

Material Advantages Limitations
Stainless steel. dead soft, annealed.  Hard, impervious, strong, very durable Difficult to form and join; stiff, poor
Minimum thickness 0.015"; installed bond to mortar, labor intensive.
cost 100%
Cold-rolled copper. Minimum Impervious, flexible, durable, easily Damaged by excessive flexing; runoff
thickness 16 oz.; installed cost 90% formed and joined can stain other surfaces. H
Lead-coated copper. Minimum Similar to copper; runoff does not stain  Similar to copper, requires care in
thickness 16 oz.; installed cost 95% other surfaces soldering.
Aluminum. Minimum thickness 0.032"; Fairly durable; can be formed, High thermal coefficient; cracks easily
installed cost 60% corrosion resistant except in presence  when bent; cannot be field sealed;

of lime corroded by lime
Galvanized steel. Minimum thickness Hard, impervious, easily formed and ~ Subject to early corrosion.
0.0217"; installed cost 80% joined, low thermal coefficient
Lead. Minimum thickness32 oz.; Easily formed and joined. Easily torn; affected by lime in mortar;
installed cost 75% creeps.
Zinc. Installed cost 80% Easily formed and joined. Creeps; destroyed by corrosion; cracks

easily in thermal cycling.

The flashing materials below this line can only be used internally because they are vulnerable to sunlight.

Copper-bituminous fabric. Minimum  Easily formed and joined; good bond to Easier torn than metal.
thickness 5 0z.(copper); installed cost mortar

50%

Neoprene or rubberized asphalt. Easily formed and joined; reliable, Can be punctured; strength limited;
Minimum thickness 0.030"; installed  flexible. requires protection against sun.

cost 55%

PVC. Minimum thickness 0.030"; Easily formed and joined; impervious  Aging deterioration and hardening;
installed cost 25% when new easily punctured and cut; weak; brittle

under load.

‘Fiber-reinforced bituminous fabric.” Effective when intact; easy to form.” Easily damaged; weak; needs muitipie”

Installed cost 35% plies; cracks in thermal cycling.







College of Engineering
Portland State University
Zimmer Gunsel Frasca
Portland, OR



active drainage flashing
wicking material is
continuous on

top of metal flashing

no weeps required

Holy Name of Jesus Cathedral
O’Brien & Keane

Raleigh, NC

2016

https://www.youtube.com/watch?v=dM5Yb7PS08w



Keeping Air Spaces Clean

Mortar droppings should be prevented from falling into the cavity.
Bevel the bed joint away from the cavity, as shown in Figure 6.
When brick are laid on a beveled bed joint, a minimum of mortar is
squeezed out of the joint, as shown in Photo 7.

bevel bed joint away from cavity
roll the brick into place
squeeze excess mortar toward the exterior

cavity batten collects mortar droppings

Don't expect what you don't inspect.
Doug Burton, Whitman Masonry
At the time he said this he was President of the NC Mason Contractor's Assoc.

good workmanship Source: BIA Technote 7b; “Water Penetration Resistance - Construction and Workmanship”



332 Placing Mortar:

3.3.21

O 3322

Head joints are
normally 3/8”

Bad Bad Good

Head Joints
(BIA Technote 7b)
tolerances:

1/ » ”
- Va7, 4318 O 3323

Are 1/8” and 3/4” wide joints OK?

O 3324

Mix mortar in accordance with
the requirements of [ASTM
C270] [UBC21-15]. Control
batching procedure to ensure
proper proportions by
measuring materials by volume
or weight as specified. Control
amount of mixing water and
mortar  consistency. Discard
mortar or grout that has partially
set. Discard mortar not used
within 2-1/2hours of initial
mixing. Re-temper within 2-1/2
hours of mixing to replace
moisture lost by evaporation.
Do not retemper colored
mortars.

Lay solid masonry units with
full head and bed joints. Do not
deeply furrow bed joints. Butter
ends of units with sufficient
mortar to fill head joints. Back
bevel bed joints to minimize
mortar droppings in cavity.

Supply face shell bedding for
hollow masonry units except at
base course, grouted cells, and at
piers, columns and pilasters
where mortar bedding is also
required at cross webs.

Supply nominal joint thickness
of [38in.] [1/2in}[___.]

Mortar bond is a function of the water cement
matrix being absorbed into the surface pores of
the units. Compatibility of unit surface texture,
absorption, mortar workability and water
content are critical factors. Retempering
colored mortar can result in color
inconsistencies.

Full head and bed joints are critical to attain
proper strength and to reduce water
penetration in masonry walls. Deep furrowing
of the bed joint reduces the contact area and
creates voids. Slushed mortar does not fill
head joints and does not result in good bond.

Mortar bedding specified in 3.3.2.3 is standard.
Full mortar beds (mortared cross webs) may
be required by engineering analysis.

Mortar  joint widths are adjusted to
accommodate unit size variations and to
maintain consistent coursing. Testing has
shown that bed joints thicker than 3/8 in. have
lower bond strength. Joints less than 1/4in.
thick can experience too much water loss that
inhibits proper bond and compressive
strengths.

In brick, the head joints must be full.

In block, the head joints need to be full in the planes
of the face shells, but not in between.



33 CONSTRUCTION
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Tolerances: Maintain  the
following construction tolerances:

Dimension of Elements:

A. in cross section or elevation,

C.

A/din., +1/2in.

. mortar joint thickness:

bed joints, +1/8 in.;
head joints, -1/4 in,, +3/8 in.;
collar joints, -1/4 in., +3/8 in.

grout space or cavity width, -
V4in, +3/8in.

Elements:

A. variation from level:

. variation

bedjoints +1/4in. in 10ft,
$12in. maximum; [top
surface of bearing walls,
+1/4in. in 10 ft, +1/2in.
maximum;]

from  plumb,
+1/4in. in 10 ft., $3Bin. in
20 ft.,, +1/2 in. maximum;

true to a line, #1/4in. in
10, #3/Bin. in 20 ft,
+1/2 in. maximum;

. alignment of columns and

walls (bottom versus top),
+12in. for bearing walls,
13/4in. for non-bearing
walls.

Location of Elements:

A. indicated in plan, $1/2in. in

20 ft., +3/4 in. maximum;

. indicated in elevation, +1/4

in story height, 13/4in
maximum;

In Placement of Reinforcement:
refer to Code.

These are the tolerances used in the MSJC
Specification  (ACI530.1/ ASCE 6/ TMS 602).
They are intended to assure proper structural
performance only and will not necessarily
produce the desired appearance. ASTM
tolerances on size of units will affect tolerances
in joint width. Clay brick unit type (FBS, FBA
or FBX) will also affect joint width and
placement tolerances. Specified tolerances
should be selected based on desired
appearance and specified units. For example,
stack bond masonry with FBX brick can and
should be built to tight tolerances, but
tolerances for FBA brick should be less
restrictive to allow for greater variation in unit
sizes and to achieve the characteristic look of
"historic" masonry or of hand-made units. Use
mock-up panel to demonstrate specified
tolerances. Masonry tolerances must be
maintained ~ despite  greater  allowable
tolerances for structural frames. Shelf angles
may need to be shimmed or multiple angle
sizes may be required to maintain proper
support of the masonry. Also, provisions for a
variety of anchor lengths may be required.

True to a line as used in C. at the left and in the
MSJC Specification refers to the straightness of
the wall in plan.

Source: TMS “Annotated Guide to Masonry Specifications”



TABLE B TOLERANCES ON DIMENSIONS

Maximum permissible variation (in.) plus/minus

3%;’;5’1 G } Column.A . I Column B
ge brick (for specified dimension) (for average brick size in job lot sample)*
size in job lot Type FBS, Type FBS,
sample (in.) Type FBX Type FBS Type FBX Smooth? R‘ough‘t
3 and under [ Yie %2 e e 2
[oveessodimat T % | % | Y% % | %
r(;var 4to 6incl. A % . %2 % %e
Over6to8 incr:I; %2 1T Ya | 3/3; o A o 7‘“‘__?/.“
Over 8 to lé incl. A I o 7/32 | s/u; P 1/a 3/16 i 5/16 )
Over 12to 16 incl. T %2 i A_%- T 3/|5~M ) Ya %

*Lot size shall be determined by agreement between purchaser and seller. If not specified, lot size shall be
understood to include all brick of one size and color in the job order.

1Tvpo FBS Smooth units have relatively fine texture and smooth edges, including wire cut surfaces. This defini-
tion relates to dimensional tolerances only.

*Type FBS Rough units have d, ded, or edges or faces. This ition relates to di

al tolerances only.

TABLE C TOLERANCES ON DISTORTION
Maximum permissible
Maxi, distortion (in.)
dimension, (in.) | Type FBX Type FBS
8 and under e { Va2
Over 8 to 12 incl. [ -—Vu ) I Y
Over12to16incl. | Y% | %

ASTM C216 brick chippage, dimension, and distortion tolerances. (Copyright,
American Society for Testing and Materials, 1916 Race Street, Philadelphia, Pa.
19103. Reprinted with permission.)

Brickwork for Apprentices
Figure 2.5 Carrying out a
BS 3921 test for dimensional

deviations

24 bricks-on-edge

Maximum permitted deviation
of 75 mm on work size of

24x215mm +/-1.45%

Maximum permitted deviation
of 45 mm on work size of
24x102.5mm +/-1.8%

Maximum permitted deviation
of +45 mm on work size of
24x65mm +/-2.9%
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Attempting to maintain plumb cladding on an out-of-
plumb frame can lead to a range of problems.



Triaxia\ Adjustrre\f iy
of Shelf Angle Attachment

Source: Architectural Detailing; Function, Constructibility Aesthetics;
Edward Allen and Patrick Rand, 2016












Two specimens were built representing each of the
following five cavity/weep mechanisms.
One specimen was oriented east, the other oriented west,

thereby providing all specimens with equal exposure to sunlight
over the course of one day:

1. Sash cord left in place, 24" (61cm) on center

2. Sash cord removed, 24" (61cm) on center

3. Open head joints, 24" (61cm) on center

4. Pea gravel installed in the bottom 12" (30cm) of the cavity,
open head joints 24" (61cm) on center

5. Mortar collection net (similar to AKZO-Nobel’ s Enkadrain)
installed in the bottom 16" (41cm) of the cavity,
open head joints 24" (61cm) on center






Two wall specimens were built representing each of the following five
cavity weep mechanisms. One specimen of each was oriented east,
the other oriented west, thereby providing all specimens with equal
exposure to sunlight over the course of each day.

1. Sash cord left in place, 24" (61cm) on center
2. Sash cord removed, 24" (61cm) on center
3. Open head joints, 24" (61cm) on center

4. Pea gravel installed in the bottom 12" (30cm) of the cavity, open
head joints 24" (61cm) on center

5. Mortar collection net (similar to AKZO-Nobel’s Enkadrain)

installed in the bottom 16" (41cm) of the cavity,
open head joints 24" (61cm) on center



pea gravel mortar collection net



Water
Drained
out of

Cavity (ml)

Water Drainage through Cavities and Weeps

1250

1000

Effectiveness of various cavity and weep mechanisms in draining

1000 1500 2000 2500

Water Put into Cavity  (ml)

water out of wall. All weeps are at 24” (61cm) on center.

_——

———

Open Head Joints
3 2
y= 0000x +000Lx -0.195x+6501
Sash Cord Removed
3 2
y= 0000x +000lx -0.146x +4.074
Sash Cord Leftin Place
y= 0.000x3+ O(lolxzro.ﬂ!5x'15m
Mortar Collection Net with Open Head Joints
y= 0v000x3+ OUmx270.244x+1265)
Pea Gravel with Open Head Joints

3 2
y=0.000x" +000x" -0.289x +333%

Distribution of Mortar in Cavities
Brick Veneer Developments Research; Phase |
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114.24 cubic inches of mortar; 57.12 square inches of cavity completely blocked
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109.68 cubic inches of mortar; 54.84 square inches of cavity completely blocked
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68.76 cubic inches of mortar; 45.84 square inches of cavity partially blocked

Distribution of mortar droppings observed in selected cavities.
All weeps are at 24” (61cm) on center.



Strategies to Make a Building Wall Moisture Resistant

foundation cavity wall rainscreen
wall water- arveneer ventilate the with
"dryhlock” proofing & const. with cavity ofthe pressure -
multiwythe additive in painted drainage drainage wall to the equalization
Examples  hrick wall cmu cmu wall matting mechanism outside chamher
Material \Assembly
is Barrier \ / is Barrier
One or two Use Alter the Apply a Apply layers | Interuptthe Convect Repel Layers of
multifunctional materials hasic sealantto of sealant path of water vapor moisture specialized,
materials in a that are material the surface and porous from within with air sometimes
simple additive  Intrinsically with ofan drainage materials the wall pressure in redundant
assembly resistantto  maodifiersto intrinsically media onto within the compart- materials in a
maoisture increase vulnerable exterior wall mented complex,
moisture material surface cavities integrated
resistance

assembly

Drainage through cavities and weeps is not a
complete means to get water out of the wall assembly.

Convection and drying through evaporation is an
economical added strategy.



Relative Humidity of Vented vs. Unvented Cavities

for 1 week after water introduced
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80 =
b
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Relative Humidity ‘, —=—— Relative Humidity in Unvented Cavities
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o
60 . ——— Relative Humidity in Vented Cavities
R y =113.457LOG(x) - 148.447

.
- [.] o
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o /
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Ambient Exterior Relative Humidity (%)

50

cavity ventilation

Relative humidity in vented cavities is +/- 20% lower than
in an unvented version of the same type of weep.

The solid line in the chart represents the vented cavities.



in CMU: open head joints @ 16” oc

in brick: open head joints @ 8” oc






MortarNet used at
Wake Tech Comm. College



1. 5-foot, Pre-Cut Panels of Flexible Flashing. No cutting needed.
2. Built-In Termination Bar. Just screw it in.

3. Built-In Drainage Matte defeats mortar-droppings.

4. Built-In Edge Dams.

5. Built-In No-Clog Weep Tabs.

6. Built-In Stainless Steel Drip Edge.

7. Clearly Defined Lap-Joints for precise coverage.

8. All Screws & Adhesives included in each package.

9. Stainless Steel Corners, Corner Boots, and End Dams avail.

Mortar Net USA reports that the builders who've used
TOTALFlash in their masonry cavity-walls have seen labor
savings of 50% or more, compared to conventional moisture-
control detailing.



State clearly what
is expected.

Then ask the
contractor and
suppliers to
show you what
they understand.
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! 14 SUBMITTALS

Product Data:

Shop Drawings: Submit shop
drawings for [shop-fabricated sheet
metal flashing  details] [steel
reinforcement].

Samples:

Test Reports:

Certifications: Submit manufacturer’s
certification of compliance for
[ 1

15 QUALITY ASSURANCE
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Source: TMS “Annotated Guide to Masonry Specifications”

Qualifications:

Sample Panel: [First 100 sq. ft. of
masonry installed shall] [Construct
— X _____ ft. freestanding wall
section to] serve as sample panel for
Architect's approval of workmanship,
including installation of units, unit
color, color blending, mortar color, and
tooling of mortar joints. The sample
panel, when accepted, shall become
the project standard for quality of
work and appearance. Leave panel in
place until masonry work is complete
and has been accepted.

List products for which manufacturer's
technical data submittals are required such as
anchors, ties, flashing, mortar pigments, etc.

List items for which shop drawings are
required,

List products for which physical examples are
required such as masonry units, flashing, etc.

List items for which test reports are required,
such as masonry units, prisms, mortar or
grout, and load capacity data for anchors and
ties. Test report of IRA for clay units is
recommended.

List products (such as anchors or ties) for
which  manufacturer's  certifications  of
compliance are acceptable in lieu of test
reports.

Specify qualifications for the contractor,
manufacturers or installer, such as requiring a
minimum length of experience. Coordinate
with Division 1 Section on Quality Assurance.

Use sample panels to establish project
appearance and workmanship standards.
Specify freestanding or part of structure.

sample panel
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Mock-Up: [First 100 sq. ft. of masonry
installed shall] [Construct ___ x ___ft.
freestanding wall section to] serve as
mock-up panel for Architect's approval
of workmanship, including
installation of units, unit color, color
blending, mortar color, and tooling of
mortar  joints, [ties,] [anchors,]
[flashing,] [weeps,] [shelf angles,] and
[{expansion] {and control} joints]. The
mock-up, when accepted, shall become
the project standard for quality of
work, methods of installation and
appearance. Leave mock-up in place
until masonry work is complete and
has been accepted. Complete all
submittals before scheduling mock-up
construction. Notify Architect one
week in advance of time when
mock-up construction will begin.

Pre-Construction Testing:

Use mock-up panels instead of sample panels
on larger projects to set standards for
appearance, workmanship and installation of
critical components. Mock-ups can also be
used to demonstrate cleaning methods and
surface treatments. List requirements for
number, size and components of mock-up
panels. Specify freestanding or part of
structure. Give criteria on which acceptance or
rejection will be based.

mock-up panel

Source: TMS “Annotated Guide to Masonry Specifications”
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Pre-Installation Conference:

"bench mark" by which to judge field test
results)) ASTM C1019 or UBC 21-18 grout

testing, or ASTM C 1314, ASTM E 447 or UBC

21-17 compressive strength tests for masonry

prisms, ASTM C67 for other tests including

efflorescence and freeze-thaw tests of brick,

ASTM C1072 or UBC21-20 flexural bond

strength, etc.

List meetings required before construction and
who must attend, including meeting(s) for
evaluation of mock-up panels. Require that all
submittals be complete before preinstallation
conference.



above left: before powerwashing
above right: after powerwashing

powerwashing

» Work clean to minimize need

* The earlier the better

» Use the least pressure and chemicals that will clean
the masonry surfaces

no powerwashing required



NEVER powerwash
sand-faced brick

Follow manufacturer’s
instructions regarding
how to clean a
particular masonry
product



Following powerwashing procedures recommended by BIA,
we found that we put in more than a half-gallon of water / 35 sf.

Worse, powerwashing often involves the use of acids in the fluid.



Keep all materials below 120 degrees before and after placement.



Mortar at least
40 degrees.

Grout at least
70 degrees.

Keep all
masonry
assemblies
above freezing
for at least 24
hours.

Cover, wrap,
use heaters if
necessary.
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