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AlA policy

International Masonry Institute (IMI) is a Registered Provider with
The American Institute of Architect’'s Continuing Education
Systems. Credit earned on completion of this program will be
reported to CES Records for AIA members.

Certificates of Completion for non-AlA members available on
request.

This program is registered with the AIA/CES for confinuing
professional education. As such, it does not include content that
may be deemed or construed 1o be an approval or
endorsement by the AIA 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.




copyright materials

this presentation is protected by U.S. and
iInfernational copyright laws

reproduction, distribution, display and use of the
presentation without written permission of the
speaker is prohibited
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course evaluation

In order to maintain high-quality learning experiences, please
access the evaluation for this course by logging into CES Discovery
and clicking the Course Evaluation link.




learning objectives

{% review basic masonry design concepts

& understand masonry expectations

Q/ discover crifical performance construction
details
& leamn how to diagnose masonry

problems




seminar outline

1. masonry codes & resources
2. water-resistive barrier
3. airspace
4. flashing

S5. weep vents
6. mortar joints

/. veneer connectors
8. joint reinforcement
?. shelf angles

10. movement joints



mason codes & resources
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commercial masonry codes

Land

"IBC” “MSJC”
(“ACI 530”)



residential masonry codes

"IRC” "MSJC”



ASTM Standards




masonry resources (online)

= Brick Industry Association (BIA)
= National Concrete Masonry Association (NCMA)

= The Masonry Society (TMS)

= International Masonry Institute (IMI)






IMI “Masonry Detailing Series”

www.masonrydetails.org



other masonry resources

= manufacturer installation instructions

= |CC Evaluation Services Reports (ICC-ESR)

= Cast Stone Institute (CS)

= |ndiana Limestone Institute (ILI)

= Manufactured Veneer Masonry Association (MVMA)

= Rocky Mountain Masonry Institute (RMMI)



|ICC Evaluation Services Report ()

Section 5.1 — Conditions of Use

In the event of a conflict befween the
manufacturer’s published installation
instructions and this report, this report
governs.

(1) www.icc-es.org




water-resistive barrier
(WRB)
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masonry cavity wall

water-resistive barrier



water-resistive barrier on CMU



WRB requirement (1)

MSJC-2011, Section 6.1.6.]1

« “Design and detail the
backing system of exterior
veneer to resist water
penetration.

Exterior sheathing shall be
covered with a water-resistant
membrane,

unless the sheathing is water
resistant and the joints are
sealed.”

(1) Building Code Requirements for Masonry Structures ( "MSJC* )



no WRB !



molisture sources

‘ precipitation

precipitation » « @




Who plugs the hole ¢



water/air barrier & flashing coordination

/



air space
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masonry cavity wall

air space

T~



wall cavity vs. air space

wall cavity
— alir space
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inadequate air space



water + pressure + wood = lawyer




2 function of an air space

/ 1) drainage

2) drying
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* air control recommended on support wall when ventilating wall cavity,



air space width

1" code (@

2" recommended ®)

(a) minimum, Masonry Standards Joint Committee Code (MSJC)

(b) International Masonry Institute (IMI), Brick Industry Association (BIA), National
Concrete Masonry Association (NCMA), The Masonry Society (TMS)



flashing
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masonry cavity wall

flashing system



flashing locations
top of wall —>

shelf angle —y» —

intfels —>

under Sills ———>

base of wall =—>



what’s wronge




concealed flashing (not good)




drip edge detall

1" min. lap, sealed w/
mfr-approved adhesive

1/2" 10 3/4" min.

if unstable rubberized
asphalt flashing - to
prevent drool

1/2" —3/4" Y
3" typical

best practice to install mortar
wash for “slope to drain” (1)

(1) must be detailed and/or specified in construction documents



flashing drool




exposed flashing membrane




drip edge option




membrane flashing system

Hohmann & Barnard’s TeXtroflash ™




drip edge connection

joint sealant
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~
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"butt" look, leave gap for movement




drip edge - seal to substrate




field-formed outside corner drip




flashing functions

& keep water out

@ drain water

& breck bond

@ @ preventrising damp
@) protect structural steel




flashing protects structural steel




flashing at beam



protect the steel




What's wronge

- D

N\



International Building Code (1)

= Section 1405.4.2

"Flashing and weepholes
shall be located in the
first course of masonry
above finished ground
level above the
foundation wall or slab,

and other points of support,
including structural floors,
shelf angles and lintels..."

(1) 2012



below grade masonry veneer (1)

= yse durable veneer unifts

= install site drainage material
adjacent to veneer

= grout solid behind below-
grade veneer units

= insulation behind below-grade
veneer unifs to break thermal

bridge
= support flashing so it does not
sag

= keep flashing & weep vents
above grade

(1) best-practice: recommended to keep veneer completely above grade



what’s wrong ¢

— )



what 1o do if the MDCD does not fit...




common flashing materials

EPDM
copper

self-adhering

membranes
copper or
stainless steel

PVC :

composite

stainless steel



materials that are NOT flashing

= light-gauge PVC
— "Nervastral’
= aluminum
= polyethylene sheeting
= gsphalt-saturated felt
= building paper
= building wrap
= Hefty garbage bags



flashing lap detail

RETURN FLASHING INTO BLOCK /-KARAAIGIEE’EER
COURSE (SHOWN) OR SECURE TO

BACKUP W/ TERMINATION BAR

S~ SEAL FLASHING LAPS W/
RS MASTIC PER MANUF'R

6” LAP

DRIP EDGE SET IN SEALANT

FLASHING LAP

DIAGRAM 15.410.4101 REV. 02/10/11




flashing laps



seal laps



secure top edge




secure top edge - termination bar

bead of joint sealant
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secure tfop edge - termination bar



secure top edge - embed



good ad for term barl!!



what's wronge



what's wronge



end dams

“Flashing shall be installed
in such a manner so as fo
prevent moisture from
entering the wall or to
redirect it to the exterior.” (1)

(1) International Building Code (IBC), Section 1405.4



end dam

NOTE: STRUCTURAL
ELEMENTS MAY VARY, AND ARE SHOWN
FOR ILLUSTRATION ONLY

CAVITY INSULATION NOT SHOWN
'/'FOR CLARITY OF DETAIL

CARRY FLASHING %” MIN. BEYOND
END OF LINTEL

END DAM UNDER THRU-WALL
FLASHING IN HEAD JOINT AT OR
BEYOND END OF LINTEL

2” RECOMMENDED

'y )
. & 17%” miN.
EXTEND FLASHING FLUSH OR
SEALANT

BEYOND FACE OF MASONRY



what's wronge



end dam above opening

O



great drip edge/end dam detall



porefabricated end dam



sill flashing



sill flashing & end dam



roof-to-wall interface



what’s wrongee

———— 0020200 00—
—



roof-to-wall inferface detall

| 4




good flashing to roof connection



low roof to tall wall interface

*First Brick Course
unprotected

*“Low Roof to Vertical
Wall Connection is
What Lawsuits Are
Made Of”



flashing repair



flashing repair



Ve s CMU BACKUP
o— CAVITYINSUL

THRU-WALL
K\ FLASHING
ROOF MEMBRANE

FACE BRICK

CUT BLOCK BELOW
FLASHING
COUNTER- F
SHEET METAL RE
THRU-WALL FLASHING
WEEP VENT
TERMINATION BAR W/
CONT. SEALANT
ROOF STRUCTURE
HORIZONTAL JOINT REINF. @ 16~ International Masonry
0.C. W/ INTEGRAL WALL TIES nstitute MASONRY
DETAILING
ROOF DETAIL HIGH WALL — LOW ROOF SERIES
DETAIL 01.704

REV. 11/6/07

800-IMI-0988 www.imiweb.org

© 2007 INTERNATIONAL MASONRY INSTITUTE




flashing sag



seal flashing penetration



MASONRY COPING: LIMESTONE, CAST STONE,
CALCIUM SILICATE, OR PRECAST CONCRETE;
OVERHANG MASONRY WALL 1%” MIN.; SLOPED
TOP

1/8” SAW-CUT DRIP,
BOTH SIDES OF WALL
CAP

SEALANT & BACKER —

ROD, BOTH SIDES OF
WALL CAP

FACEBRICK ~—————

SLOPED MORTAR BED
TO SUPPORT CANTED
FLASHING, OPT.

RIGID INSULATION

OPEN DRAINAGE _/(
CAVITY, OPTIONAL

ABOVE ROOF LINE; ALSO
SEE DETAIL 01.752

MASONRY WALL CAP

S.S. DOWEL W/ SEALANT
AROUND PENETRATIONS
THROUGH FLASHING

SEE DETAIL 01.759 FOR WALL
CAP JOINT OPTIONS

\—/CANTED S.S. THRU-WALL

FLASHING W/ 1/2” EXPOSED
DRIP EDGE

SEALANT BELOW DRIP, OPT.
(NOT SHOWN)

‘¥GROUT & REINFORCING AS

REQ’D.

‘¥

OPEN CAVITY

DETAIL01.751

REV. 11/04/08

HORIZONTAL JOINT
REINFORCEMENT W/

WALL TIES
International Masonry
DETAILING
SERIES

800-IMI-0988 www.imiweb.org

© 2008 INTERNATIONAL MASONRY INSTITUTE




flashing recommended under stone copings



proper top-of-wall flashing



parapet detall



top-of-wall



weep vents
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weep vent options




masonry cavity wall

weep vent /



2 function of weep vents

/ 1) drainage

2) drying
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* air control recommended on support wall when ventilating wall cavity,



open head joints



ventilated cavity wall



what’s wronge



what’s wronge

O O



mortar joints
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masonry cavity wall

/ grout

grout
A/ mortar
mortar /

- head joint (vertical)
- bed joint (horizontal)



mortar types in ASTM C270

CMU structural wall (Y non-structural walls (veneers) ()

Xk o N -
(low) bond strength (high)

(1) typical applications

* more important for structural masonry design



head joints not full




head joints not full



head joints not full



full head joint



anchors & wall ties
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masonry cavity wall

/ veneer anchor



common horizontal joint reinforcement

9 GA. HOT-DIPPED GALVANIZED LADDER-

/-TYPE HORIZONTAL JOINT REINFORCEMENT

PINTLE: 9 GA. HOT-DIPPED /
GALVANIZED HOOK-SHAPED WIRE,
ENGAGED WITH EYES FOR WALL TIE

9 GA. HOT-DIPPED GALVANIZED WIRE
EYES, WELDED TO LADDER-TYPE WIRE

International Masonry

Institute
HORIZONTAL JOINT Mé‘?glﬂﬁé

REINFORCEMENT W/ INTEGRAL WALL TIES SERIES

DETAIL 14.102 REV. 07/08/08 800-IMI-0988 www.imiweb.org
© 2008 INTERNATIONAL MASONRY INSTITUTE




typical masonry cavity wall veneer fies



typical masonry cavity wall veneer fies



eye & pintle veneer ties

For adjustable two-
piece anchors, wire
anchors of wire size
W1.7, and 22 gage

16" corrugated sheet- metal
______ - anchors, provide at least
: : yw  One anchor for each
: ! 16 2.67 SF of wall area. (1)
| S —— J

veneer tie tributary area
16" (1.33) x 16" (1.33) = 1.77 SF

(1) Masonry Standards Joint Committee code, Section 6.2.2.5.6.1



veneer ties

masonry veneer shall
be anchored to the
supporting wall with
corrosion-resistant
metal fies. (1)

tcon only be used with wood stud support wall(l-2)

(1) Masonry Standards Joint Committee code

(2) BIA recommends 20 ga., code 22 ga. Min., 28 ga. not permitted



electro-galvanized corrugated wall tie






do we even have to ask?




do we even have to ask?

N\



tie embedment/cover

embed anchors
INn the mortar
joint and extend
Into the veneer o

Y\~ — minimum of 12"
T with at least 5/8”
5/8 mortar cover to the

outside face (1)

(1) Masonry Standards Joint Committee code



joint reinforcement
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the structural CMU system

grout grout

I oo
—

<«—_ horizontal joint
reinforcement

block \
mortar —



horizontal joint reinforcement

restrain with
joint
reinforcement

minimum lap

O



veneer reinforcement

6”




classic shrinkage cracks



veneer reinforcement



shelf angles
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horizontal movement joint



up-lipped brick @ shelf angle

insulation —_ ]

mortar dropping -
collection device

weep vent \

flashing —_

drip edge

T
@)
helf I
backer rod & / Snet angie
sealant

compressible filler /

(opftional)

J

/




vertical spacing

 check codes

e veneer type

* back-up system
e formulo

« empirical



mid-wall shelt angle



mid-wall shelt angle — what's wronge



energy efficient shelf angle



energy efficient shelf angles



movement joints
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masonry cavity wall

/ control joint

expansion joint (1

(1) if veneer material is expansive



movement joint basics

= all buildings move
= CMU shrink

= bricks expand

= gccommodate

= restrain

= poth



movement joint tferminology

= expansion joint (EJ)

= control joint (CJ)

= movement joint (MJ)

= building expansion joint
= jsolafion joint




who Is responsible for locating movement jointse

MSJC, Section 6.1.6.3

“Design and detail the veneer
to accommodate differential
movement.”

MSJC Mandatory
Requirements Checklist —
“Notes to Architect /
Engineer”, Part 3, 3.3 D.4,
page S-/3

“Indicate type and location of
movement joints on the project
drawings.”



expansion or shrinkage fest

autoclaved aerated concrete (AAC)  mmm)  shrink
adhered veneer mmm)  shrink or expand (!

architectural precast  mmm)  shrink

brick (clay) mmm) expand
brick (CMU) mmm)  shrink
brick (fly ash) =) shrink

calciumsilicate mmmE)  expand
cast stone  EEE)  shrink
concrete masonry unit (CMU)  mmm)  shrink
EIFS mmm)  shrink

natural stone  mmm)  expand
ferra cotta  mmm)  expand
file (ceramic) mmm) expand

(1) depends if it is manufactured or natural stone
(2) natural stone may expand but is essentially inert, MJ's recommended because building structure will move



MJ’s at openings

3 options

1) end of lintel
2) aligned with jamb
3) between openings



movement joint offsets



movement joint width

brick (g])
= 3/8" to 1/2" wide

CMU (cj)
= 3/8" wide




improper MJ locations

20 20' 20 20 20

miscellaneous building plan




corner crack (mother nature’s g

—



corner MJ rule-of-thumbp (1)

Note from International Masonry Institute (IMI) (2010). L, or L, 4-feet
+/- when bricks are: new , dark colored, large sized, exposed to
abundant heat gain, used in facades multiple openings.

(1) source: Brick Industry Association (BIA) — Technical Note 18A (2006)




corner MJ rule-of-thumb



do not install mortar at lintel

\ 4



L-shaped movement joints



Improper joint sealant color



proper sealant color




proper sealant colors




masonry geeks (& proud of If)



this concludes the AIA CES program




masonry job site troubleshooting
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