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Course Description

TMS will start a new Masonry Night School with a six session
Masonry 101 course which will provide a comprehensive
introduction to masonry materials and concepts for those
who need a fast-track course, especially new designers and
specifiers.
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Course Description

Night School gives a thorough review of masonry topics, with a
progressive building of knowledge by the attendees. Future
integration will allow for on-demand learning and a selection of
specific topics of interest by those wishing to learn about various
aspects and attributes of masonry. Masonry 101 is a full course
intended to introduce those new to masonry to essential topics in a
developing sequence, although attendees may participate in sessions
individually if desired.
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Course Description

A total of 6 Sessions will be offered: These sessions will be offered live at 7 pm ET on the
dates noted for 1 AIA LU credit each. Attend all six, or only those of interest to you.

e Introduction to Masonry by W. Mark McGinley, Ph.D., P.E., FASTM, FTMS, Professor of

Civil Engineering at the University of Louisville on Wednesday, October 21

e Introduction to Masonry Units by Christine A. (Tina) Subasic, P.E., LEED AP, consulting

architectural engineer in Raleigh, NC on Wednesday, October 28

e Mortar by Jamie Farny, Director, Building Marketing at the Portland Cement Association

on Wednesday, November 4

—
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Course Description

A total of 6 Sessions will be offered: These sessions will be offered live at 7 pm ET on the
dates noted for 1 AIA LU credit each. Attend all six, or only those of interest to you.

e Reinforcement and Anchors by Richard M. Bennett, Ph.D., P.E., FTMS, Professor at the

University of Tennessee on Wednesday, November 11

e Grout by Jamie Farny, Director, Building Marketing at the Portland Cement Association
on Wednesday, November 18
e Masonry Assemblies by W. Mark McGinley, Ph.D., P.E., FASTM, FTMS, Professor of Civil

Engineering at the University of Louisville on Tuesday, November 24
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Learning Objectives

Introduction to Masonry

Learning Objectives include:

Identify the terminology associated with masonry systems.
Identify the common acronyms associated with masonry.
Describe the performance attributes of masonry.

List the key masonry codes, standards and resources.
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Basic Masonry Terminology

= Masonry is a system comprised of
relatively small masonry units that are
typically hand laid and bonded together
with mortar. They are often grouted and
reinforced.
= Can you identify:
= Unit types, cmu, brick?
= Bond type(s)?
= Control Joint location?
= Spacing of veneer ties?
= Lintel Bearing?
= Any other items shown?




Basic Terms

Web

R

End web

Face shell
Cell

Web % ”
® ﬁg L Face shell

M Bed joint
End shell

Head joint

= Concrete Masonry Unit
Assemblies

= Typically hollow units

Basic Terms

= Clay Masonry Unit
(brick) Assemblies

= Typically solid units

Cores < 25% ignored

Unit — Solid

Bed Joint

Head Joint
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Basic Terms

" [
|
stretcher

[
I

shiner
(rowlock stretcher)

* unit orientation ( looking at wall)

n [ |
t

h
header soldier
'l .
h
rowlock t
(rowlock header) sailor

Basic Terms

* unit orientation (looking at wall)

DLAGRAM 01 510 0201 _REV. 082108

BRICK ORIENTATIONS
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Single Wythe Wall

Viertical
Reinforcement

Masonry Unit

Horizontal Joint—, ’
Reinforcament I
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Single Wythe Wall
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e
Two Wythe Wall — Composite Wall

Horizontal
Reinforcement
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More Common for CMU to be
Reinforced Masonry

4" min 4" min
8x8x16 Open End 8x8x16 Bond Beam

=

8x8x16 Open End Bond Beam

2

8x8x16 Double Open End 8x8x16 Mortarléss Head Joint

Bond Beam

. . . basic terms

* bond patterns (looking atwall) .
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. . . basic terms

= bond patterns (looking at wall)

head
joints

Horizontal stack Vertical stack
From www.ncma.org

Stack Bond

Basket weave B

Dimensions — Masonry Module

Nominal dimensions are equal to the specified dimensions plus the thickness of
one mortar joint (typically 3/8 in.) — Masonry Module is most commonly 8 inches -
that is - unit coursing and lengths multiples - Also 12” for some clay units

7-5/8 8in.

Tolerance Permitted:
+/-1/8 in. from the
specified dimensions

15-5/8

16in.
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Select Masonry Acronyms

CJ Control Joint

ACMV Adhered Concrete Masonry Veneer

BAC Bricklayers and Allied Craftworkers

BIA Brick Industry Association - used to be called Brick
- Institute of America

CCMPA Canadian Concrete Masonry Producers Association

21

Select Masonry Acronyms
CMAA Concrete Masonry Association of Australia
CMU Concrete Masonry Units
CMACN Concrete Masonry Association of California and Nevada
ESCSI Expanded Shale, Clay & Slate Institute
IMI International Masonry Institute
IMS International Masonry Society
MAC Masonry Advisory Council

22
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Select Masonry Acronyms

MAC Masonry Advisory Council

MAF Masonry Association of Florida

MCAA Mason Contractors Association of America
MCAC Mason Contractors Association of California
MCRG Masonry Conservation Research Group
MIA Masonry Institute of America
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Select Masonry Acronyms

MSJC Masonry Standards Joint Committee
MVMA Masonry Veneer Manufacturers Association
MW Moderate Weather

NAMC North American Masonry Conference
NCMA National Concrete Masonry Association
RBM Reinforced Brick Masonry

PCA Portland Cement Association

24
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Select Masonry Acronyms

SCG Self Consolidating Grouts

SCIPI Structural Clay Products Institute
SRWs Segmental Retaining Walls

SW Severe Weather

TMS The Masonry Society

URM Un-Reinforced Masonry

WSCPA Western

25

Performance Attributes of Masonry

Ann Boleyn Gate
Hampton Court Palace
1515 - 1530

e Durability — Properly maintained
masonry will last for centuries.

Beijing
~ 1420

Temple of Heaven| Hadrians Tomb 139
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reinforced.

Performance Attributes of Masonry

Strength — Masonry can be designed to

Performance Attributes of Masonry
e Strength — Masonry can be designed to ihi
resist significant loads. oo 1
- | Manadnock Building, g M R
—— | Chicago, 1889 it 1T
L | URM 16 stores LB ol e my
s e s Uneinforced — 6 ft G s e . TN T
thick a base M= L
27
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resist significant loads, especially if

The four towers of the 28 story Excalibur Hotel Las Vegas —
Load bearing masonry — ncma.org

28
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Performance Attributes of Masonry

Y Fi re Resista n Ce — 6 Typical equivalent thickness of a hollow 16 in. (406 mm)

Typical equivalent thickness of a hollow 14 in. (356 mm) unit

P
I n h e re nt Tvpical cawvalent thickness of o hollow 12 in, (305 mm) unit /
5
Tvpical equivalent thickness of a hollow 10 in. (254 mm) unit //'./A F 120

res I Sta n Ce to. fl re B ; A Typical equivalent thickness of a hollow 8 in. (203 mm ) wnit /-///‘-/ 100 5
noncombustible — £ | poms = E
can be 3] v 3

/ ]

Typical equivalent thickness of a Z
incorporated in N hollow 4 in. (102 mm) unit 60
40

passive fire

protection (NCMA.org)

0 T T 0
0.5 0.75 1 L5 2 3 4
Fire resistunce, hr

== Calcareous or siliceous gravel —8= Limestone, anders, or slag —4— Expanded clay, shale. or slate =% Expanded slag or pumice
29
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Performance Attributes of Masonry

e Sound Resistance — High sound
resistance as a result of the high density e
of the masonry assembly. Specialty
. . . . 8(203) 85 (1,362) 44 55 52 52
units can increase this resistance. osgis | a5 [ s | » | s

thickness, unit filled  flled  wnit

. {mam) it

105 (1.682) 46 56 53 54
e Security — Effective, durable barrier spsey] 7 | % [ [ B
125(2,002) 48 57 54 56

(NCMA.org)
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Performance Attributes of Masonry

e Thermal Resistance; low thermal resistance
can be increased with insulation and
thermal mass improves resistance to
diurnal temperature fluctuations

(NCMA.org)

/(0]
Performance Attributes of Masonry

e Barrier to moisture and

air movements
* Detailing of wall
assemblies critical in
limiting air and moisture
movement
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References . Codes, Standards, an
Alphabet Soup

= |BC

= MSJC

= TMS 402
= ACI 530
= ASCE 5

= TMS 602
= ASTM

Masonry Requirements
in the IBC — most states
require some version

Chapter 14 — Exterior Walls (Veneer)
Chapter 17 — Special Inspections & Tests
Chapter 21 — Masonry
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]
Masonry Requirements

in the IBC — most states

= |n the past, some “MSIC” provisions were duplicated
in the IBC, making differences between MSJC and IBC
hard to spot (same for ASTM Standards).

= Most duplicate provisions were removed from the
2009 & 2012 IBC’s, making differences easier to spot.

= More redundancy was removed from the 2015 IBC
and the “MSJC” was changed to TMS 402/602 in the
2018 I1BC

MSJC = Masonry Standards Joint Committee — aka ACI 530, ASCE 5, TMS
402. Now JUST TMS 402/602!

35

Most Recent Versions

Masonry Codes & Standards

* The IBC extensively references
“Consensus” Design and Material
Standards:

e ASTM Standards for Materials

* ASCE 7 for Loads (2016 or 2010) .

* ACI 318 for Concrete (2014)

* “MSJC” (TMS 402/602) for Masonry

36
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The TMS 402/602 (MSJC) ===

Lead Sponsor

AT | 2013 MSIC TMS
55039 | cogegnd | -~ musane
Specification (TMS 602-13)
ASCE MSJC
(ASCE 5-13) “Masonry Standards
(ASCE 6-13) Joint Committee”

.,
/]
MSJC. .. Now just TMS 402/602

* MSJC began in 1978

* MSJC developed Code and Specification
under ANSI consensus procedures, for —
reference by model codes such IBC, NFPA ———

* Had been supported by TMS, ACI and ASCE

* ACl and ASCE graciously relinquished their rights in 2013, so that the
2016 edition and future editions are solely sponsored by TMS. As
such, they are now:

TMS 402/602

38
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Relationship between IBC & TMS 402/602

ars...

through the ye

* With each new edition of IBC, more and more provisions have been removed from IBC
Chapter 21, as the issues are addressed in the MSJC/TMS 402/602.

-/ /]
... the MSIC (TMS 402/602)

Code and Specification

* 2013 edition is referenced by 2015 IBC
* 2016 edition is referenced by 2018 IBC as SOLELY TMS 402/602

* Next edition: 2022 (6-year cycle)

IS
o
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TMS 402-13 & 16 Code Organization

_ Chapter 4: ix A—
Chapter 1 G P | Chapter 8: Chapter 12: Appen.d{xA
H General | enera ASD ] Veneer I  Empirical
Requirements Analysis & Design
Design
Chapter 2 - i Chapter 13: Appendix B:
H Notations & Chapter 5: H Chapter 9: SD H  Glass Unit H  Design of
Definitions | Structural Masonry Masonry infill
Members
Chapter 3~ Chapter 6: Chapter 10: Chapter 14: Appendix C:
—  Quality & . H — o I Limit Design
- Reinforcement, Prestressed Partition Walls
Construction H . of Masonry
Metal Accessories & \ )
Anchor Bolts
Chapter 11:
Chapter 7: AAC References
Seismic Design

Requirements

‘ ‘
g

... TMS 602 Specification

TMS 602
Specification

1 | | |

Part3
Execution

PR

Part 1 Part2
General Products

f {

1.6 Quality
assurance

2.1 - Mortar
2.2 - Grout
2.3 —Masonry Units
2.4 — Reinforcement
2.5 — Accessories
2.6 — Mixing
2.7 - Fabrication

3.1 - Inspection
3.2 - Preparation
3.3 —Masonry erection
3.4 — Reinforcement
3.5 —Grout placement
3.6 — Prestressing
3.7 — Field quality control
3.8 - Cleaning

42
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C216 -
pecification
or Exterior
lay Brick

ASTM Standards

e Standards Define Materials and Methods
(units, mortar, grout, etc.)

N
W

Designotion: C216- 18

i

Slandard Specification for
Facing Brick (Solid Masonry Units Made from Clay or
Shale)'
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Designation: C80 - 18a

Ca0 -
pecification
or Concrete

Masonry
nits (CMU)

e e [ Brad B

3 egmening o, £ s gt B

) Designation: C67/C67M - 20

Standard Test Methods for

Standard Specification Tor
Loadbearing Concrete Masonry Units'

deinesd in Terminobogy £1241 shall apgly

Amsrican Aasocition Si

Vighwny and Transponstian

Offciaks Standarc
ARSHTO Ne: T 3270

Sampling and Testing Brick and Structural Clay Tile!

CHTACETME the
an, the year of last rision.

This suandard s fssucd uadr
o

supercripe epsilon |

1. Scope*

1.1 These fest methods cover pmwdum\ for the sampling
Al

and testing of brick and structural clay 1 though not
necessarily applicable 1o all types of il s e
‘modulus of rupture, compressive strengih, absorption, satura-
tion coefficient, effect of freezing and thawing, efflorescence,
initial raie of absorption and determination of weight, size,
warpage, lengih change, and void area. (Additional methods of
test pertinent to ceramic glazes include imperviousness, chemi
cal resistance, apacity, and resistance 1o crazing.

1.2 The text of this standard references notes and footnotes
which provide explanatory material, These notes and footnotes
(excluding those in tables and ﬁé,ainzn shall not be considered
as requirements of the standar

Nomi |—The testing laboratory p:'ﬂ\nnmg this test method shoold be
evaluated in acconfance with Practice C1093.

1.3 The values stated in either SI nits or inch-pound units
are 10 be regarded separately as siandard. The values stated in
each system are not necessarily exact equivalents; therefore, to
ensure conformance with the standard, each system shall be
used independently of the other, and values from the two
systems shall not be combined.

1.4 These test mathods include the following sections:

Secton tsaaing

S

Referarced Dacumants.
Terminciogy

i

Samging
Spacimen Prepasation

Mool of Rupfurs (Fiexure Tesf)
Conpressve Sty

A

Frocsig rd Trawg

Il Pt of Al (Sictn) Laborsioy

Enefascancs
Welgh Per Unt Area

ty following the the year of
e i pascaibencs indicales dhe year of last reappeaval A

A

licaes an edorial chamge since the las revision v reappraval.

This riandand Aas been approved for ase by agencies of the LS. Deparamend of Defere.

Sectlon Haading

Sreaiing Loar
Impenvousness Test ot Ceraimin Glazss)
Chesmical Assitance Tt fof Ceramic Giazes)
Autociaved Crazing Test (of Caraméc Giarss)
il B O Shsae)

eckion

Sty Precaifons o Autocka Epipmend Appandix X1
perason
15 Thir standard does aot parport io address all of the
i any, associated with its use. it is the
responsibility of the user of this standard 1o establish appr-
priate safery, health, and environmental practices and deter-
mine the applicability of regalatory limitations prior o use
L6 This internmtional standard was developed in acc
dance with intemationally recognized principles on standard-
ization estabished in the Decision on Principles for the
Development of Iniemational Stundands, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Comniitee.

2. Referenced Documents

2.1 ASTM .\l{md.qu 2
CI50/CI50 fication for Portland Cement

C1093 Practice for Accreditation of Testing Agencies for
Masoney

y for Masonry

E4 Practices for Force Verification of Testing Machines

E6 Terminology Relating to Methods of Mechanical Testing

E177 Practice for Use of the Terms Precision and Bias in
ASTM Test Methods

October 21, 2020
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C140 - Tes
Methods
for
Concrete
Units

October 21, 2020

Designation: C140/C140M - 20a

Standard Tes! Methods for
Samp‘ling and Testing Concrete Masonry Units and Related
Unite

1, Noupre
1.1 These test methods
ly used Tf evalualing characte

masnry

e
R Coer

are inchided

Miothad o e pociic

2 valuen ststed b either &3 um
b rependnd separately = stamdar
¥ xy not be

C270 —
Specification
for Mortar

Designation: G270 - 19a""

Slandard Specification for
Martar for Unit Masonry'

B
T

15 The [

Praace fn Mechanal Mising
i

[
and Waer Si
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Designation: G476 - 20
Standard Specification for
— Grout for Masonry'

e i " " p—
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IRRNY
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49

C1 01 9 — S niiog orel Tasting Gioit tor: MagoHi)
Tests for
Grout
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WWW.Nncma.org

Helpful Resources, Websites

= |CC — International Code Council, www.iccsafe.org
= TMS — The Masonry Society, www.masonrysociety.org

= MIA — Masonry Institute of America
www.masonryinsitute.org

= BIA — Brick Industry Association, www.gobrick.com
= [MI - International Masonry Institute, www.imiweb.org

= NCMA - National Concrete Masonry Association,

= PCA — Portland Cement Association, www.cement.org
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THE
MASONRY
SOCIETY

The Masonry Society

This concludes The American Institute of Architects Continuing Education

Systems Course

Contact information:
Email: m.mcginley@Louisville.edu
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