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Masonry 101 
Introduction to Masonry 

October 21, 2020 ‐ 7 – 8 pm

W. Mark McGinley, Ph. D. , PE , FASTM, FTMS

The Masonry Society is a registered Provider with the American Institute of Architects 

Continuing Education Systems. Credit earned on completion of this program will be 

reported to CES Records for AIA members. Certificates of completion for non-AIA 

members are available upon request.

This program is registered with 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 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.
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Course Description
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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.

Course Description

4

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
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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.

 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

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

architectural engineer in Raleigh, NC on Wednesday, October 28

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

on Wednesday, November 4

Course Description
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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.

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

University of Tennessee on Wednesday, November 11

 Grout by Jamie Farny, Director, Building Marketing at the Portland Cement Association 

on Wednesday, November 18

 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?
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Basic Terms

 Concrete Masonry Unit 
Assemblies

 Typically hollow units 

10

Basic Terms

 Clay Masonry Unit 
(brick) Assemblies

 Typically solid units 

Unit – Solid 

Bed Joint 

Head Joint 

Cores < 25% ignored 
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Basic Terms
• unit  orientation  ( looking  at  wall )
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stretcher header soldier

shiner
(rowlock stretcher)

rowlock
(rowlock header) sailor
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Basic Terms
• unit  orientation  ( looking  at  wall )
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Single Wythe Wall

14

http://www.masonrysystems.or

g/wall‐systems/cavity‐wall‐
concrete‐block‐veneer‐
reinforced‐concrete‐block/

Single Wythe Wall
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Two Wythe Wall – Composite Wall

16

Two Wythe Wall – Veneer Wall

http://www.masonrysystems.org/wall‐systems/cavity‐
wall‐brick‐veneer‐reinforced‐concrete‐block/

Recommend 2” air space
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More Common for CMU to be 
Reinforced Masonry

2½” min

4” min

7”

4” min

8x8x16 Open End 8x8x16 Bond Beam

8x8x16 Open End Bond Beam

8x8x16 Double Open End 
Bond Beam

8x8x16 Mortarless Head Joint

18

. . . basic terms
 bond patterns (looking at wall)

Running Bond

1/3 Running Bond

bed

joints
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. . . basic terms
 bond patterns (looking at wall)

Stack Bond

head

joints

From www.ncma.org

20

Dimensions – Masonry Module 

running bond

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 8 in.

15‐5/8
16 in.

Tolerance Permitted:

+/‐ 1/8 in. from the 
specified dimensions
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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 

22

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 
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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 

24

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
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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 

26

Performance Attributes of Masonry 

Durability – Properly maintained

masonry will last for centuries.

Ann  Boleyn  Gate

Hampton  Court  Palace

1515 - 1530

Hadrians Tomb   139 

Beijing

~ 1420 

Temple  of  Heaven

Notre Dame 1235
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Performance Attributes of Masonry 

Strength – Masonry can be designed to 
resist significant loads. 

Manadnock Building, 

Chicago , 1889

URM 16 stores LB 

Uneinforced – 6 ft

thick a base

28

Performance Attributes of Masonry 

Strength – Masonry can be designed to 
resist significant loads, especially if 
reinforced.   

The four towers of the 28 story Excalibur Hotel Las Vegas –

Load bearing masonry – ncma.org



October 21, 2020

15

29

Performance Attributes of Masonry 

Fire Resistance –
Inherent 
resistance to fire ‐
noncombustible –
can be 
incorporated in 
passive fire 
protection 

(NCMA.org)

30

Performance Attributes of Masonry 

Sound Resistance – High sound 
resistance as a result of the high density 
of the masonry assembly. Specialty 
units can increase this resistance. 
Security – Effective, durable barrier 

(NCMA.org)
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Performance Attributes of Masonry 

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

(NCMA.org)

32

Performance Attributes of Masonry 

Barrier to moisture and 
air movements

• Detailing of wall 
assemblies critical in 
limiting air and moisture 
movement

(IMI.org)
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References . Codes, Standards, an 
Alphabet Soup

 IBC

MSJC

 TMS 402
 ACI 530
 ASCE 5
 TMS 602
 ASTM

34

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
 In the past, some “MSJC” 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 IBC

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

Masonry Codes & Standards
• The IBC extensively references 
“Consensus” Design and Material 
Standards:

• ASTM Standards for Materials

• ASCE 7 for Loads (2016 or 2010)

• ACI 318 for Concrete (2014)

• “MSJC” (TMS 402/602) for Masonry

36

Most Recent Versions
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2013 MSJC

Code and
Specification

ASCE
(ASCE 5‐13)
(ASCE 6‐13)

Lead Sponsor
TMS

(TMS 402‐13)
(TMS 602‐13)

ACI

(ACI 530‐13)
(ACI 530.1‐13)

MSJC

“Masonry Standards 
Joint Committee”

The TMS 402/602 (MSJC)

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
• ACI 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 
through the years…

39

• 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 MSJC (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)

40
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TMS 402-13 & 16 Code Organization

Part 1: General

Chapter 1 –
General 

Requirements

Chapter 2 –
Notations & 
Definitions

Chapter 3 –
Quality & 

Construction

Part 2: Design 
Requirements

Chapter 4: 
General 
Analysis & 
Design 

Chapter 5: 
Structural 
Members

Chapter 6: 
Reinforcement, 

Metal Accessories & 
Anchor Bolts

Chapter 7: 
Seismic Design 
Requirements

Part 3: Engineered 
Design Methods

Chapter 8: 
ASD

Chapter 9: SD

Chapter 10: 
Prestressed

Chapter 11: 
AAC

Part 4: Prescriptive 
Design Methods

Chapter 12: 
Veneer

Chapter 13: 
Glass Unit 
Masonry

Chapter 14: 
Partition Walls

Part 5: Appendices 
& References

Appendix A –
Empirical 
Design 

Appendix B: 
Design of 

Masonry infill

Appendix C: 
Limit Design 
of Masonry

References

42

. . . TMS 602 Specification

TMS 402

Part 1
General

Part 2
Products

Part 3
Execution

1.6 Quality
assurance

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

2.1 ‐ Mortar 
2.2 ‐ Grout

2.3 – Masonry Units
2.4 – Reinforcement

2.5 – Accessories
2.6 – Mixing

2.7 ‐ Fabrication

TMS 602
Specification
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ASTM Standards

• Standards Define Materials and Methods

(units, mortar, grout, etc.)

44

C216 –
Specification 
for Exterior 
Clay Brick 
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C90 –
Specification 
for Concrete 
Masonry 
Units (CMU)

46

C67 – Test 
Methods 
for Clay 
Units
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C140 – Test 
Methods 
for 
Concrete 
Units

48

C270  –
Specification 
for Mortar
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C476  –
Specification 
for Grout

50

C1019 –
Tests for 
Grout
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Helpful Resources, Websites

 ICC – 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
 IMI ‐ International Masonry Institute, www.imiweb.org

NCMA – National Concrete Masonry Association, 
www.ncma.org 

 PCA – Portland Cement Association, www.cement.org

The Masonry Society

This concludes The American Institute of Architects Continuing Education 

Systems Course

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


