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ABSTRACT

Building Code Requirements and Specification for Masonry Structures contains two standards and their commentaries:
Building Code Requirements for Masonry Structures (TMS 402-13/ACI 530-13/ASCE 5-13) and Specification for
Masonry Structures (TMS 602-13/ACI 530.1-13/ASCE 6-13). These standards are produced through the joint efforts of The
Masonry Society (TMS), the American Concrete Institute (ACI), and the Structural Engineering Institute of the American
Society of Civil Engineers (SEI/ASCE) through the Masonry Standards Joint Committee (MSJC). The Code covers the
design and construction of masonry structures while the Specification is concerned with minimum construction
requirements for masonry in structures. Some of the topics covered in the Code are: definitions, contract documents; quality
assurance; materials; placement of embedded items; analysis and design; strength and serviceability; flexural and axial
loads; shear; details and development of reinforcement; walls; columns; pilasters; beams and lintels; seismic design
requirements; glass unit masonry; veneers; and autoclaved aerated concrete masonry. An empirical design method and a
prescriptive method applicable to buildings meeting specific location and construction criteria are also included. The
Specification covers subjects such as quality assurance requirements for materials; the placing, bonding and anchoring of
masonry; and the placement of grout and of reinforcement. This Specification is meant to be modified and referenced in the
Project Manual. The Code is written as a legal document and the Specification as a master specification required by the Code.
The commentaries present background details, committee considerations, and research data used to develop the Code and
Specification. The Commentaries are not mandatory and are for information of the user only.

The Masonry Standards Joint Committee, which is sponsored by The Masonry Society, the American Concrete Institute, and
the Structural Engineering Institute of the American Society of Civil Engineers, is responsible for these standards and strives
to avoid ambiguities, omissions, and errors in these documents. In spite of these efforts, the users of these documents
occasionally find information or requirements that may be subject to more than one interpretation or may be incomplete or
incorrect. Users who have suggestions for the improvement of these documents are requested to contact TMS.

These documents are intended for the use of individuals who are competent to evaluate the significance and limitations of
its content and recommendations and who will accept responsibility for the application of the material it contains.
Individuals who use this publication in any way assume all risk and accept total responsibility for the application and use of
this information.

All information in this publication is provided “as is” without warranty of any kind, either express or implied, including
but not limited to, the implied warranties of merchantability, fitness for a particular purpose or non-infringement.

The sponsoring organizations, TMS, ACI, and SEI/ASCE, and their members disclaim liability for damages of any kind,
including any special, indirect, incidental, or consequential damages, including without limitation, lost revenues or lost
profits, which may result from the use of this publication.

It is the responsibility of the user of this document to establish health and safety practices appropriate to the specific
circumstances involved with its use. The sponsoring organizations do not make any representations with regard to health
and safety issues and the use of this document. The user must determine the applicability of all regulatory limitations before
applying the document and must comply with all applicable laws and regulations, including but not limited to, United States
Occupational Safety and Health Administration (OSHA) health and safety standards.

COPYRIGHT © 2013, The Masonry Society, Longmont, CO, American Concrete Institute, Farmington Hills, MI, Structural
Engineering  Institute of the American Society of Civil Engineers, Reston, VA. Watch http:/
www.masonrysociety.org/2013MSJC/Errata.htm for possible additional errata.

ALL RIGHTS RESERVED. This material may not be reproduced or copied, in whole or part, in any printed,
mechanical, electronic, film, or other distribution and storage media, without the written consent of TMS.
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2011 edition in accordance with each organization's standardization procedures. These standards were originally adopted
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Masonry Society in July, 1992.
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About the MSJC and its Sponsors

Masonry Standards Joint Committee

The Masonry Standards Joint Committee (MSJC) is, as its name suggests, a joint committee sponsored by The
Masonry Society (TMS), the American Concrete Institute (ACI), and the Structural Engineering Institute of the
American Society of Civil Engineers (SEI/ASCE). Its mission is to develop and maintain design and
construction standards for masonry for reference by or incorporation into model building codes regulating
masonry construction. In practice, the MSJC is responsible for the maintenance of the Building Code
Requirements for Masonry Structures (TMS 402/ACI 530/ASCE 5), Specification for Masonry Structures (TMS
602/ACI 530.1/ASCE 6) and their companion Commentaries. Committee membership is open to all qualified
individuals, within the constraints of balance requirements, balloting schedules and particular needs for
technical expertise. Committee meetings are open to the public.

Committee Activities include:
1. Evaluate and ballot proposed changes to existing standards of the committee.
. Develop and ballot new standards for masonry.
. Resolve Negative votes from ballot items.
. Provide interpretation of existing standards of the Committee.
. Identify areas of needed research.
. Sponsor educational seminars and symposia.
. Monitor international standards.

NN DB WIN

Additional details of the Committee, its work, and its meeting schedule are posted at www.masonrysociety.org
and can be obtained from The Masonry Society. A roster of the Committee Members during the 2013 Revision

Cycle is shown on the following page.
THE
MASONRY
SOGIETY

Advancing the knowledge of masonry

The Masonry Society (TMS) was founded in 1977 as a not-for-profit professional, technical, and educational
association dedicated to the advancement of knowledge on masonry. Today TMS is an international gathering of
people interested in the art and science of masonry, and its members include design engineers, architects, builders,
researchers, educators, building officials, material suppliers, manufacturers, and others who want to contribute to and
benefit from the global pool of knowledge on masonry.

TMS gathers and disseminates technical information through its committees, publications, codes and standards,
newsletter, refereed journal, educational programs, workshops, scholarships, disaster investigation team, and
conferences. The work of TMS is conducted by individual TMS members and through the volunteer committees
composed of both members and non-members. The Masonry Society serves as the lead Society for the support
of the MSJC, and as such, meetings of the committee are held at TMS meetings and activities of the Committee
are managed by TMS.

For more information about TMS, contact The Masonry Society, 105 South Sunset Street, Suite Q, Longmont,
Colorado, 80501-6172 U.S.A; Phone: 303-939-9700; Fax:303-541-9215; E-mail: info@masonrysociety.org;
Website: www.masonrysociety.org
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American Concrete Institute®
Advancing concrete knowledge

The AMERICAN CONCRETE INSTITUTE
ACI was founded in 1904 as a nonprofit membership organization dedicated to public service and representing
the user interest in the field of concrete. ACI gathers and distributes information on the improvement of design,
construction, and maintenance of concrete products and structures. The work of ACI is conducted by individual
ACI members and through volunteer committees composed of both members and non-members.

The committees, as well as ACI as a whole, operate under a consensus format, which assures all participants the
right to have their views considered. Committee activities include the development of building codes
requirements and specifications, analysis of research and development results, presentation of construction and
repair techniques, and education.

Individuals interested in the activities of ACI are encouraged to become members. There are no educational or
employment requirements. ACI’s membership is composed of engineers, architects, scientists, contractors,
educators, and representatives from a variety of companies and organizations. Members are encouraged to
participate in committee activities that relate to their specific areas of interest.

For more information about ACI, contact the American Concrete Institute, 38800 Country Club Drive,
Farmington Hills, MI 48331 U.S.A; Phone: 248-848-3700; Fax: 248-848-3701; Website: www.concrete.org

STRUCTURAL
ENGINEERING
INSTITUTE

The Structural Engineering Institute (SEI) is a 22,000 plus member organization within the American Society of
Civil Engineers (ASCE). SEI is organized into four Divisions. The Business and Professional Activities
Division (BPAD), promotes needed change in business and professional development issues unique to the
structural engineering profession. The Codes and Standards Activities Division (CSAD) develops and maintains
leading design standards that are used worldwide. The Local Activities Division (LAD) provides technical,
educational, and professional program support to the local structural technical groups within ASCE’s sections
and branches. The Technical Activities Division (TAD) advances the profession with the dedicated work of its
70 plus technical committees that produce technical papers and publications and produce the Journal of
Structural Engineers, the Journal of Bridge Engineers, and the Practice Periodical on Structural Design and
Construction.

Through its four divisions, SEI advances the profession in many ways including developing standards such as
ASCE 7, encouraging discussion about licensure issues, enriching local Structural Technical Group programs,
leading coordination efforts with other standards organizations, conducting an annual Structures Congress,
offering cutting edge presentations, offering specialty conferences on topics of interest to the Structural
Engineering community, coordinating efforts with other structural engineering organizations, responding to the
community’s need for help in crisis, and providing low-cost seminars and webinars to the Structural Engineering
community

For more information about SEI, contact the Structural Engineering Institute, 1801 Alexander Bell Drive,
Reston, VA 20191; Phone: 703-295-6196; E-mail: jrossberg@asce.org; Website: www.seinstitute.org
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Layout of this Publication
This publication is broken into several major parts.

e The first major section contains the standard Building Code Requirements for Masonry Structures, designated as
TMS 402-13/ACE 530-13/ASCE 5-13 and the commentary on the Code provisions. These pages are designated by
a “C” in the page number. Following this portion are references for the Code Commentary. These references are
also designated with “C” page numbers, although these pages have their own “bleed tabs” on the page edges to
make them easier to locate when trying to identify the references cited in the Code Commentary.

e The second major section of this publication contains the standard Specification for Masonry Structures,
designated as TMS 602-13/ACE 530.1-13/ASCE 6-13 and commentary on the Specification provisions. These
pages are designated by an “S” in the page number. Following this portion are references for the Specification
Commentary. These references are also designated with “S” page numbers, although these pages have their own
“bleed tabs” on the page edges to make them easier to locate when trying to identify the references cited in the
Specification Commentary.

e At the end of this publication is an Index with major terms used in these standards. These pages are designated by
an “I” in the page number

Additional information on the “Code” and the “Specification” is provided in the Synopsis for each.

Revision Formatting for the
2013 Building Code Requirements and Specification for Masonry Structures

As with the 2011 Edition of these standards, Commentary has been shown adjacent to Code and Specification requirements so
that users can quickly and easily obtain background on the required provisions. Commentary is shown throughout these
standards with light gray shading. Additional background on the purpose of the Commentary, and what is generally
included in the Commentary is shown at the beginning of the Commentary Sections on pages C-1 and S-1. However,
recognize that the Commentaries are for information only and are not mandatory.

While the 2011 Edition of these standards included revision bars and deletion arrows to designate places where major
changes occurred since the 2008 edition of these standards, they have not been included in the 2013 Edition because of the
major reformatting of the provisions. Had they been included, users would likely have been confused since so many
provisions moved from the earlier edition, while some sections also were substantively revised. To assist users, a summary
of major changes is included at http://www.masonrysociety.org/2013MSJC/index.htm. In addition, a cross reference index is
also posted on that website to show where things moved from the 2011 edition. The use of revision bars and deletion arrows
will be considered for future editions of the standards.

Other Formatting Conventions
To aide users of these standards, “bleed tabs” are provided on the outside edges of most pages so that the user can quickly
to determine which portion (Code, Specification, References, or Index) they are reviewing.

Also be advised that a number of pages are intentionally left blank so that the beginning of each Chapter starts on a right
hand page.



Building Code Requirements for Masonry Structures
(TMS 402-13/ACI 530-13/ASCE 5-13)
TABLE OF CONTENTS
SYNOPSISAND KEYWORDS, pg. C-ix
PART 1— GENERAL, pg. C-1

CHAPTER 1— GENERAL REQUIREMENTS, pg. C-1

L B 1T ) oSSR SRPSRRPRNt C-1
11T Minimum TEQUITEIMENES ....cecuvieieiieeieeiieenreestteesteeestreesseessseeesseesseeasseessseesssesssseessseesssesssssssssssessessssessssessnses C-1
1.1.2 Governing BUilding COA@.......ocuiiuiiiiiaiiiiiee ettt ettt e et b e bt be st e st e e eeeeeee e C-1
L.1.3 STANFOTIMALION ..iutitiiiiiiieiietee sttt ettt et b ekt b e e bt eb et e e st et e e b e sbeebe s bt ebeeseentente e eneenee C-1

1.2 — Contract documents and CalCULALIONS .........ceuiriirieriiriiireeieet ettt sttt et et e b see s C-2

1.3 — Approval of special systems of design Or CONSIIUCHION .........ccueeverieriierieeieeieeie sttt eee et see e seeeseeeesnnesseens C-4

1.4 — Standards cited in thiS COA@.......cc.uiiuiiiiiee ettt ettt et e s aee st e saeesteeteenteeneesneenneans Cc-4

CHAPTER 2— NOTATION AND DEFINITIONS, pg. C-7
B B L] 15 103 | OO OO OO OO P SRS RRPRRUPRUPPO C-7
2.2 —— DICIINTEIONS ..euteeuteuieiete ettt ettt sttt ettt et et et e st e e bt sb e et e eseentenseeaeabeeeeebeeseeseensansensense s enbesseebeeseeneeseeneanseneens C-14
CHAPTER 3— QUALITY AND CONSTRUCTION, pg. C-25

3.1 — QUALitY ASSUTANCE PIOZTAIN ...cuvvevrerrrerererererersresseeseesseassesseesseessesssesssesssesseesseessesssessssssessseessesssessesssenssesssessens C-25
3.1.1  Level A QUALItY ASSUTANCE ..c..ccveruirtiriieiieiientintententeete ettt ettt sttt st ettt est e et esbesbesbeebeebeebteseeneenneneennen C-25
3.1.2  Level B QUAlity ASSUIANCE .....cccecueriiriiriiriiniieiietenteteste sttt eit ettt e sttt sbe bt es s e tesbesbesteebeebeebeeaeeneensensennen C-26
3.1.3  Level C QUAlILY ASSUIANCE ....c.eeiuieiuieiiieieeieetieetiete et eteeeteeteesteeseeeteeaeeneesseesseeseanteanseeseenseenseensesneannean C-26
TN B s (1T 13 ¢t TSRO SUR C-26
3.1.5  QUALITICALIONS ..vieieiieiiiieeiieitieete e st e et e sttt estteestbeestbeestbeessaeesebeessseesseessseessseesssaesssesssaassseessseessseessseensneanes C-27
3.1.6  Acceptance relative to strength reqUITEMENtS ..........cccoeiiiiiiiiiiiierieeee et C-31

3.2 — ConStruction CONSIACIATIONS .......eiuiertieteeteeieetierteett et ette et eeste e et eteeaaesseessee st enseeneeeseanseeneeenseeseenseanseensesneennean C-31
3.2.1  Grouting, MINIMUITL SPACES ....cc.verueeruierteeteeiteettenttenteeteesteasteaseesseesseeteatesseesseesseenseanteessesseenseensesnsesseensens C-31
3.2.2 Embedded conduits, pipes, and SIEEVES..........eeiririeiiieieiee sttt sttt C-32

PART 2 — DESIGN REQUIREMENTS, pg. C-35

CHAPTER 4 — GENERAL ANALYSISAND DESIGN CONSIDERATIONS, pg. C-35

L B I a1 =TSP C-35
o O B € 13T v: | TR C-35
O N I o I3 0) 0374 10 4 1SR C-35
4.1.3  Lateral J0AA FESISTAINCE ......uuviieiiiieeiiiieee e oottt e e e et e e e e e e e aeeeeeeeseaaaaaeeesessessaaaeeeesessenaaseeeeeesssraaaeeeeas C-35
4.1.4 Load transfer at horizontal CONMECTIONS .........ueviiiiiiiiiiiiiiiee ettt eee e e e e eeeare e e e e eesaaraeeeeesennaaaeeeeas C-35
v o BT @11 1 1= gl =) & U=, v1 1~ RSP C-36
4.1.6  Lateral 10ad dIStIIDULION .......oiiiiiiiiiiiiie ettt e e e e e et e e e e e e e taaeeeeeesseeaaaaeeeesssesaaneeeeas C-36
4.2 —— MALCTIAL PIOPETLICS ..euveeuvieereieierieertieteeteetesteesteeseesseessesssesseesseesseasseassesseesseesseesseassasssanssesseessesssesssessesssesseenses C-37
A R € 1311~ ¢ | F TP C-37
422 ElaStiC MOAUIL ...ccuvviiiiiiiiceceeee e e e e e e et e e et e et e e et e e eeraeeeeareeeareeeann C-38
4.2.3  Coefficients of thermal EXPaANSION.........c.ecveriieririiiiieiiereerie et ete et e st esteebeseaesaesseeseessessaesseesseessesnsenees C-40

4.2.4 Coefficients of moisture expansion for clay MaSONTY .........cceccvieiiriinierieiieie et C-40

o
22
R
O C
gt
O e
[«
(@]




C-ii TMS 402-13/ACI 530-13/ASCE 5-13

4.2.5 Coefficients Of SHIINKAGE .......c.cccveriiiiiiiiiiieiiereee ettt sttt e ae s e e reesbeesaesseesseesseennenes C-40

4.2.6  COCTIICIENES OF CTEEP 1.vvievvieeieetieiietieteete ettt etesee st e ste e bt et e eteeeseesseesseessesssesssesseessaessesssesseeseensesnsenses C-40

o 427 PreSIESSING STECL.....ovivivivvieieieieeteseeetee et e e te et te s ee et et s s s e s et et et s s e as et e s et es s s e st s s anas et et esesnas C-41
R . |

s 43— SECHION PTOPETTIES. .. eeuteeutierureeritterteesittesteestteesuteesuteesateesateesateesuteessteeaeeesseaseeebaeenseesabeesnsaesabeesaseessseesaseenaeas C-41

3 & 4.3.1  Stress CAlCULALIONS ...eouviiieiiectit ettt ettt et e et e st e e et e e s tbe e tbeestbeesaeesaaesseeesseeanseessseassseessseensseanes C-41

oE 432 SHEFIESS.ooooooooooooeeooe oo oo eee oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo e e oo oo e oo e oo e e oo e eeeeeeeeeeeeeee e oo e eeeeeeeeeeeeeeeeeeeee C-42

3 A T T 2 Ta N L TS0 i o 15 10 4 SRR C-43

43,4 BEATINEZ AICA .uveueeiieitieitiett ettt ettt et e e bt eate e s e satesbeesb e e bt et e eaeesaeeeb e et e en bt ea et ea e e eb e e bt en b e enteeheeebeebeeneeeaeenae C-43

4.4 — Connection to StrUCTUTAl fIAIMES .......c.eeiuiiiiiiiitiet ettt ettt e b e e C-44

4.5 — Masonry not 1aid in running BONA...........cceeeiieiiiiiiieiiee ettt sttt e et e e e e ebessaesraesreesseesaenees C-45

CHAPTER 5— STRUCTURAL ELEMENTS, pg. C-47

5.1 MaSONTY ASSCIMDIIES ....c.vveiieiieieiieiiesiiett ettt et e et et et e esteesaessaesseesseesseensessseensesseenseensesnsenssenseensennsenssenseensen Cc-47
S5.11 INtErSECtING WALLS ...oueiiieiiieie ettt ettt ettt et et e s et et e et e ent e e st e eseeteenteeneeeneenean Cc-47
5.1.2  Effective compressive Width Per DA ..........coiiiiiiiiiiiiiieiee et C-50
5.1.3  Concentrated 10AAS ......ccueeiuieieiie et et ettt ettt et e e e e neeeneenean C-51
5.1.4 Multiwythe MasoNry EleMENTS .......c..cooiiiiiiiiiiie et ettt ettt sb et eeeesaeenaeas C-53

5.2 - BRAIMIS. ¢ttt h e bttt e a e ea e e e e eh e e bt e bt e bt e e te e et e eh e e eh e e bt e bt eateeaeeeh e et e e teenteeneeebeebean C-57
5.2.1  General DEAM AESIZN .......ccuieiiiiiiieiieie et ete ettt ettt e et este e beebeesaestaesteesbeessesseesseessesessasseesseessesssesssesens C-57
52,2 DEEP DEAIMS .....ecuvieiiiieiieieeie ettt et e ettt et e e teebeesbeesseesbesssesseesseesseasseessesseeseenseesseessaseenseenseessenssenreas C-59

5.3 - COIUIMIIS ..ttt et ettt b e sh e eh e et e a et e st e bt sb e e bt e bt ea b et et et e st e b e bt sheebe e bt e bt e st e e enee C-61
5.3.1  General COUMN AESIZN.......ccovierieiieiieriierte et eieetteste et e e eaestesseesseessessaesseesseesseenseesseassansaenseensesssesseensens C-61
5.3.2  Lightly 10aded COIUMMNS.......cccoiiiiiiiiieieieieeieete ettt sttt et et este et eesbeessessae s eensesssessnensens C-62

R 1 T ) PSSP C-63

B T ) o< (PSSR C-63
5.5.1  Loadbearing COTDELS .......oeiuiiiiitiie ettt ettt sttt e sttt e et e st e e s e e nteeneeesee s e e teeneeeneennean C-63
5.5.2  NON-10adbearing COTDEIS .......oouiiiiiieiitiii ettt ettt ettt s ettt e st ebe st eseene et eneeeenean C-63

CHAPTER 6 — REINFORCEMENT, METAL ACCESSORIES, AND ANCHOR BOLTS, pg. C-67

6.1 — Details of reinforcement and Metal ACCESSOTIES ........evuiruiruiruieierieierierterte ettt ettt se e C-67
6.1.1  EMDEAMENE ..ottt et ettt s b e e bt e bt st e s et et et et e bt bt eb e bt et ent et eneen C-67
6.1.2  SiZ€ OF TEINTOTCEIMENT ..c..eutetiiiieiieiest ettt et ettt b e st ebe bt ente e enean C-67
6.1.3  Placement of T@INFOTCEIMENL .....c..ovuiriiriiriiiiiieieere ettt ettt nees C-67
6.1.4 Protection of reinforcement and metal ACCESSOTIES .......c..evueruieiiriiriirieriieericeet ettt C-68
6.1.5  Standard ROOKS ......cc.eiuiiuiiieieeer ettt bbbttt aes C-69
6.1.6 Minimum bend diameter for reinforcing DTS .........cccceceeiirieriinininireecceee e C-69

O N 1 Tod s 103 gl 270 PP RS C-71
LT B o TTS3 0 T L PSR USTUS C-71
6.2.2 Projected area for axXial teNSION .........cevuieiiieiieieetiete ettt ettt sttt et e st e nee bt e e enteeneeenean C-73
6.2.3  Projected area fOr SHEAT .......c..ciruiiiiiiiieee ettt et st aean C-74
6.2.4 Effective embedment length for headed anchor BOIts ..........cccooiiiiiiieiiiii e C-76
6.2.5 Effective embedment length of bent-bar anchor DOILS ...........coccoiiiiiiiiiiieeeee e C-76
6.2.6 Minimum permissible effective embedment length...........cccccoviiriiiiiiiiciiieeee e, C-77
6.2.7  AnChoOr DOIt €d@E QISTANCE ......ecoviiiiiiieiiectieieeie ettt ettt e e teebe e e s et e s te e beesseessessaesseesseessessnesseas C-77

CHAPTER 7— SEISMIC DESIGN REQUIREMENTS, pg. C-79

8 S 170 o1 TSRS PPSTOPRRRRRRRNY C-79

B € (< 1o -1 B34 11 ) S TSRS C-80
7.2.1  ElEMENT INTETACLION ...vetititiiiteiteitert ittt ettt st eb et eat et ettt besbesb e bt et eas e st e s b e s bt sbeebeebeeas et eneen C-80

B o T T I 1 RPN C-60



BUILDING CODE REQUIREMENTS FOR MASONRY STRUCTURES C-iii

7.2.3  ANCROTAZE AESIZN...cuuiiiieiiieiieitieitieteete et ete st e st ete et e e taeettesseebeesbeessesssesseesseesseenseesseassensseassassessenssenssesssensens C-80

724 DL LS ..ottt ettt sttt b sttt sa et bbbt et e b e et e b et et sb e ebe b ne C-80

7.3 EIEMENt CIASSITICAION ......vuvvoieieiieiieieee sttt C-82 T
7.3.1  NONPartiCipating EleIMEILS .........cceervierieerrerieriertieieeteeteetestesseesseessesssesssesstesseesseesseessesssesseensesssesssessees C-82 b %
7.3.2  Participating ELeIMEGILS .........evuieriieieeieeieetteie et eeteettestee st eseeaesseesseesseesseensesseesseenseenseansesssenseensennsenssensens C-82 o8

7.4  Seismic Design Category TEQUITCINCIES ........evueerurerureteeeeetierteenteeseeaeseesseesseeseensesseesseesseeseessesseensesnseseessees C-90 s 3
7.4.1 Seismic Design Category A TEQUITEINENES. .....c..coertirrererreetetertentinterteeteeeeestesentenrenreeresseeseenseneensesensenses C-90 © E
7.4.2  Seismic Design Category B reqUIrGmMeNtSs. ........coceeirerieiiierieninineneeiteeeeete sttt eneneennes C-90 3
7.4.3  Seismic Design Category C reqUITCIMEIES ... ..c..eeuutrttertiertiertieteeieeetestee st eteeeteeteesteenteeteeeteseeesbeensesseenneas C-91
7.4.4 Seismic Design Category D reqUIrCMENES. ........ceuirueirtieniieieeie it scesteente et et etee et e e eeaeseeesbeeeeeaeesaeas C-93
7.4.5 Seismic Design Category E and F réquirements ...........ccoeouirieiieniinieieeie e C-94

PART 3— ENGINEERED DESIGN METHODS, pg. C-95

CHAPTER 8 — ALLOWABLE STRESSDESIGN OF MASONRY, pg. C-95

I e € 150 TS 1 PR SRRS C-95
T O B o0 1 T USSP C-95
8.1.2  DeSIZN SIENGN ...ttt b ettt st bttt ettt e sh e et en C-95
8.1.3  Anchor bolts embedded i GIOUL............coiiiiiiiiie ettt sttt ettt sae e C-96
8.1.4  Shear stress in multiwythe MasoNry EleMENTS..........cc.eevvieierierieiiieie ettt eee e sreesbe e eeseeseeseens C-98
B.1.5  BATINE SIESS .uuviviiiieiiieiieetieetteteeteeteeeteettesteesteesbeesteeseesseasseesseesseassesssesssessesseessesssesssesseessesssessseseensenss C-98
8.1.6 Development of reinforcement embedded N GrOUL .........cceeeviiiiiiiiiieiiee e C-99

8.2 — UNreinforced MASONTY .......ccueiierieiieiieieeeeetee ettt e ste st et e e e e e setesseesseesseesseesseessensaenseensesnsessnesseensennsennes C-108
B2 ] S COP ittt ettt ettt e b e e et bt e e bt e bt e s bt e e bt e eabee s bt e eabeesabeesabeesnteenateenn C-108
LI D 1o Feat o1 o L (<) o S C-108
8.2.3  DESIZN ASSUMPLIONS. ¢..cueeurentitertertirterteeteeetentete st st steeteeeteuteas et e se s bt et eebe e bt ebeestensese st e besaeebeeaeeneensensensenee C-108
8.2.4  Axial compression and fIEXUIE.........c.cceveieriiriininininietet ettt sttt C-108
I V< 1 1<) 053 o) o WS SRS C-114
e T 1 T OSSPSR C-114

8.3 — REINTOICEA MASONIY ..cuviiviiieiiieiiitieieeie ettt ettt e b et e st esteesteesbeeseeeteeeseesseesseessaessasssesseessaessesssesseesseessenses C-116
TG TR B o0 o 1TSS PRRPRTRPSRRPRRRE C-116
8.3.2  DESIZN ASSUMPLIONS. ...euretietieiieieetteeiiesteeseesesaesstesseesseeseassessseassasseenseessesssesssesssesseessesssesssesseessessenses C-116
8.3.3  Steel reinforcement — AIlOWaDIE SITESSES.......evvirueruirririeiieieieiertestest ettt C-116
8.3.4  Axial compression and fIEXUIEC........c.ccieiierieiieie ettt ettt e saesteesse e seessesseesseesseensennns C-116
3.5 SHCAT ...iveitieteeietet ettt et b ettt ettt e st e s b e b et e ebe st et b estan b e be b e ebeeaeeteestestensensensenne C-119

CHAPTER 9—STRENGTH DESIGN OF MASONRY, pg. C-123

L R € 1< 1 ¢ | SRR PRRSSRR C-123
L2 B I 1o 1< SRS C-123
0.1.2  ReqUITEd SITENGEN ...coviiiiiieiieeie ettt ettt e e e et esataeebeesabeeesbeensbeessbeesneesaeenreean C-123
0.1.3  DESIZN SLIENEZLN ....eeiieiiie ittt ettt sttt b e et s et e e b et e bt bt bt ne bt e st ente st et eneenes C-123
9.1.4  Strength-redUcCtion fACTOTS ........eiuiiiieeiet ettt sttt e a et ettt e st et e e nee e enee s C-123
9.1.5  Deformation TEQUITCINEIILS ........ccviertiereeeeeriesseeseesessesstesseesseesseesseesseassesssesseessesssesssesssessesssesssessesssesnes C-124
9.1.6  Anchor bolts embedded IN GrOUL.........c.ccciiiierieiieieeie ettt ettt e beebeeaeseaesaeesaesanesaeensenens C-125
9.1.7 Shear strength in multiwythe masonry elements............cccccverieriiiciiiieiieeeie e C-127
9.1.8  Nominal bearing StrENGN ...........cccoerieiiieiiieierieeee ettt ettt e e teseaessaesseessessnesseenseensennns C-127
0.1.9  MALEIIAL PLOPEITIES ..euvieeveeieeieiieieeiieettestte e etestesetessee st esaeesseeseenseenseensesssessaesseensensaenseensesnsesseenseensennns C-127

9.2 — Unreinforced (Plain) MASONIY .......cccueiiiiieiieie ettt ettt ettt et e eteseeesseesseesseeneeeneesseenseenseeneesseenseens C-130
L2 B 1T ) o 1< USSP C-130
0.2.2  DESIZIN CIILETIA ..ottt sttt ettt ettt ettt et b e bt e bt e bt s et e sa e e eb e et e emteeateebeeabeeabeenbeembesseeseeenaeeneesaes C-130
0.2.3  DESIZN ASSUMPLIONS. ....cutieutieuteeiiertienttete et ette st te bt eteeetesstesbeesteenbeeateesee st eenteenteeseeabeebeenbeensesaeesaeenaeeneeenes C-130
9.2.4 Nominal flexural and axial StreNGth ...........cccooiiiiiiiiiii e e C-130

L R0 4 £ 1 (<5 413 (o) o BRSO C-132



C-iv TMS 402-13/ACI 530-13/ASCE 5-13

9.2.6  Nominal Shear STrENELh ...........cciiviiriiiiciiceeee ettt e s e te e beessessaeseeesseesseens C-133

g 9.3 — ReINTOICEA MASONIY ..eovvieuiieiiieiieetieieeteeteeteste st et et e e teeeeesste st enseenseeseesssessaeseensesnsesneesseesseanseensenseensesnseans C-134

b 5 L TN BN 170 oS O OO SRRSO PO UPPOROPRRRP C-134
S s 0.3.2  DESIZN ASSUMPLIONS. ...eeuveeurreereeeieriiertieteeteetessaeseeseesesssesstesseasseenseassesssesseensesssesssesssessesssesssesssesseensesnes C-134
S5 9.3.3  Reinforcement requirements and details ..............ccoviiiiiiiiiiiiii C-135
© E 9.3.4 Design of beams, piers, and COIUMMNS ..........cueriiiieiieiiee ettt et e e s saeeeeene C-140
3 9.3.5 Wall design for out-0f-plane 10ads..........c.couiriiiieiiie e C-144
9.3.6  Wall design for in-plane 10ads ...........coooiiiiiiiiie e e e C-147

CHAPTER 10 — PRESTRESSED MASONRY, pg. C-153

TO.1 = GOINETAL ...ttt ettt bbbt b et e s et et e e bt s bt eb e e st e st et et et e eheebe e bt ebeent et entetens C-153
TOL.T  SCOPC ettt ettt ettt ettt sttt e st e s et e s ab e e s at e e s ab e e bt e e st e ettt e bt e e bt e e bt e s abeesabeenabeenabeebteebaeenbee s C-153
10.2 — DeSiZN MENOMAS ...eovvieiiieiiieiieiieiteie ettt ettt ettt e et e st e s st esteesseesseesae st aesseenseensesnsessnesseenseenseansenssenseensenns C-154
L0 B € 3 1<) Y PP SSP C-154
LU N 1<) ol 1313 <) TSP C-154
10.3 — Permissible stresses in prestressing teNAONS .........eooierieriieierienieneere ettt ettt sbe e eaeesaeeneeens C-154
10.3.1 JACKING FOTCE ..ttt ettt e e b e b ettt e et e sb e e s be e bt et e sseesbeenteemeeeneenbeentens C-154
10.3.2 Immediately after transSter..........oooiiiiiii e et C-154
10.3.3 Post-tensioned MaSONTY MEMDEIS.......cc.eccviiiiiiiriieriieteeteeeesteesteeseesesaesseesseesseessesseesseesseessesssesseessenns C-154
10.3.4 EfTCCHIVE PIESIIESS 1.uvieurieuiiitietieieeieittesteesteeteesteeteesteesseesseessesseessaesseessesssesssesseesseensesssesseesseesseessesseessenns C-155
10.4 —AXxial compression and fIEXUIE .........ccveriiiriiiiieiieriere ettt et e et ste e e saeesseesseesaeessesseenseessenssenssensenns C-156
LO.4.T GENEIAL. ...ttt b et ettt ettt e b e bbbt e st e s et e b a e bt e bbbt e bt eat et et et e e C-156
10.4.2  Service 10ad TEQUITEIMENLS .......cc.vervieriieteeieiteetesteesteeteeveeeaestaestaesseeseessesssesseesseesseessesseenseenseessenseensenns C-157
10.4.3  Strength TEQUITECIMENES ....eovivviruieiieieitetetete ettt ettt ettt sttt b ettt sae st e s bt sbe bt eaeese et eneesteneennenee C-158
10.5 —— AXIAL tEIISION ...eineiitieiiieiiete ettt ettt e st e et e et et e ese e e st et e e s e e seeaseeasesseesneenseenseeneeeneenseenseenseenseeneeseens C-159
LO.0 —— SREAT ..ttt ettt ettt e a e bt e bt et e e a e e et e eh e e bt e ae e bt e teeateehe e bt e bt enteeneeeheenteens C-159
1O.7 —— DEIIECLION ...ttt st b bt et e et e et et e bt eb e eb e e st e st et e e st e et e ebeebeebeenee st e teneenneee C-160
10.8 — Prestressing tendon anchorages, couplers, and end blOCKS .........cccccevieriiiiiiicieiieicece e C-160
108, L ettt bbb bt ettt h e bt bt e bt e h e et et e bbbt e bt eb e bt e bt e st et et e tenaen C-160
108, bttt h e bbbt h ettt h bbbt e h st e e e b a e bt e bt eh e eb e e bt ebt et et e tenten C-160
10,8, 3 ettt ettt et e et et e be et e et e Rt et e en s e st enbe b e be Rt et e eReeRtentensenbe s e be st eRe et e entestensensensensensenne C-160
10.8.4 BRATINE SIIESSES...uvevirertietirieeuteutetetertestestesteeteettest et e tensesteabesae et e ebeebeestenteatesae st enbesbeebeeueeueeneensentensensenee C-160
10.9 — Protection of prestressing tendons and ACCESSOTIES .......c..eerieriieruiriiirientienteeieete e see e et enteeneeeeeeseeseeens C-161
10.10 — Development of bonded teNAONS ..........coviiiiiiiiiiiiieiee ettt ettt et eaeenaeens C-161

CHAPTER 11— STRENGTH DESIGN OF AUTOCLAVED AERATED CONCRETE (AAC) MASONRY, pg. C-163

T1.1 - GOINETAL. .ttt bttt et b e b e s bbbt et et b e bbbt bbbttt e nee C-163
L B B e o T OO OSSP UUIUUPOTOPRR C-163
11.1.2 RequIred StIENGLN .....ccuiiiieiieieeiecieeet ettt ettt et e e et essaesseesseesseensessaesseenseensesseenseenseans C-163
T1.1.3 DESIGN SIENELN ..eoueiiiieiii ettt ettt ettt et e et e e e e st e s bt e bt enseentesneesseesseenseeneeeneenseenseans C-163
T11.1.4  Strength Of JOINES .....eiiuieii ettt ettt et e et et e bt et e estesseesneesseesseeneeeneeeneenseenseens C-163
11.1.5 Strength-reduction FACTOTS .......oouiiitiiiieii ettt ettt sttt et e e et e e eas C-164
11.1.6 Deformation FEQUITEIMEIIES .........eectietieieriiertiertteste et eteetteettestee st eenteeateeseesaeesseesseenseenteeneeteeneeeseenseenseens C-164
L1.1.7  ANCHOT DOIES ...ttt ettt e e b e bt et et e st e sbee bt enteeneeebeenbeenteens C-165
11.1.8 MaAterial PrOPEILIES ...ccveevieerieerietieitietieteeteste st esteesteesteeseeeteesteesseesseessesssesssesseesseessesseesseesseessesseessesssenns C-165

11.1.9 Nominal bearing StreN@th...........c.ccviiiiiiiiiiiiiciece ettt e e e e e e s re e sreesbeesseeseesseenseens C-166



BUILDING CODE REQUIREMENTS FOR MASONRY STRUCTURES C-v

L1 L. TOCOTDRIS ...ttt et bbbttt b et b et b e besn e ene C-167

11.2 — Unreinforced (plain) AAC MASONIY......ccccetiriiriirininenieeiteteterte sttt sttt ettt et sae st sbe bttt est e seneesenee C-168 ;
L1201 SCOPC ettt ettt ettt et e at e a e bt e s a bt e bt e e bt e e bt e bt e e bt e e bt e e abeesa b e e nateeshbeebteenbaeebee s C-168 T 5
11.2.2 Flexural strength of unreinforced (plain) AAC masonry Members............coevvererinerenerieeeenienienennens C-168 > 2
11.2.3 Nominal axial strength of unreinforced (plain) AAC masonry members ...........ccceeeereeereereereeneeneenes C-169 s e
T1.2.4  AXTAL EEIISION ..ottt e e e et e e e et e e et e e et e e e et e et e e ae e e et e e et e e et e seaeeeeeeeeeeeeeeeeeaeeaaeen C-169 O e
11.2.5 Nominal shear strength of unreinforced (plain) AAC masonry members. ..........cocereereererereeeeeneennenns C-169 3
11.2.6 FIeXUTAl CIACKING. ... eettiuiiiiieetieet ettt ettt ettt a e e b e s bt e bt e be et e saeesbee bt enteeneeeneenbeenteens C-169

11.3 — ReINTOICEd AAC MASONIY ...cctiiiiiiieiiieiie ittt ettt ettt e it ettt ea e sbeesb e e bt e beeabesaeesaeesbeenbeenteeneesseenbeenteens C-170
LG T B oo o LT OO UURUUSOTURR C-170
11.3.2 DESIZN ASSUMPLIONS. 1..veevvieereereerreereereeteesesseesseesseessesseesseesseessesssesssesssesseessesssesssssssesseessesssesssessssssesssenns C-170
11.3.3 Reinforcement requirements and detailS ...........cccceevuieriieierienieiieie et seeeseens C-171
11.3.4 Design of beams, piers, and COIUMNS ...........cervieriiriieiieieeiesttete e etesee e esseeaeseessaesseesseesseessenseeseens C-173
11.3.5 Wall design for out-0f-plane loads...........cceicverierieriieiieieeiestee ettt te e eneesseenseens C-177
11.3.6 Wall design for in-plane 10ads ...........cceoiriririniniiieiciceneec ettt C-180

PART 4 — PRESCRIPTIVE DESIGN METHODS, pg. C-183

CHAPTER 12— VENEER, pg. C-183

12,1 = GOINETAL ...ttt ettt ekt b e bt e bt et e s et et bt sheeb e e st e st et et et e eaeeb e e bt bt ene et enteten C-183
L R B o] o TP C-183
12.1.2 Design of anChored VENEET ..........ccviivieiiiiieiieieecie ettt ettt te e e b e e tbesteesseesbeesreesseesseessesseensenns C-185
12.1.3 Design Of adNEred VENEET ........ccviiiieiieiieie ettt ettt et e et e etesaesaeesseesseessessaesseenseenseessenseensenns C-187
12.1.4 DIMENSION SEOTIC. c..eueeuieuieutetintestteteett et et et et st et st ebeebt et es s et et e sbesbeebeebeestentenbebesteabesbeebeebeeseenseneensensens C-187
12.1.5 Autoclaved acrated CONCIEte MASONTY VEINEET ........ccvvervreriererriesreesreesessesresseesseenseesessesssessesssenssessenns C-187
12.1.6 General design TEQUITEIMEILS .......cuertirtirtiririirieeieeitet ettt sttt ettt ettt see st e s bt bt bt eaeebs et enseeeneensenae C-187

12.2 — ANCROTEA VENEET ....o.eiiiiiiieiieiiete ettt ettt ettt et et et et eentesstesseesneeseenseensesneaseenseensesneenseansenns C-188
12.2.1 Alternative design of anchored MasONIY VENEET .........c.cccuieieruieiieieeieeiesteeste ettt eneeeaens C-188
12.2.2 Prescriptive requirements for anchored MasoNry VENEET .........cccevueeruerienienieerieeie e seeesie e C-188

12.3 —— ANEIEA VENEET ....oueiiitiiiieiieteee sttt ettt st b e e ae bt at e et et e bt s et et e ebe e bt ebeenee st e eeneenseee C-194
12.3.1 Alternative design of adhered MasONIY VENEET ..........cc.ecvieiiirieiieiieieeie sttt e ereesve b eesesaeens C-194
12.3.2 Prescriptive requirements for adhered masonry VENEET ..........c.ccveevieciirieiienienieeee e eeeseeeve e seveeenens C-194

CHAPTER 13— GLASSUNIT MASONRY, pg. C-197

1301 - GOIMETAL. .ttt b ettt ettt bbbt b ettt et a e bbbt bttt n et et e C-197
I3.1.1 SCOPE ..ttt ettt sttt et s sttt e et h e bt e h e bttt s st e naeenaeeane C-197
13.1.2 General deSigN TEQUITEIMEIES ......cc.eerttetieieeiierteenteeteetesitesttesteeteeuteeteesteenteenteestesseesbeebeensesneesseenseeneesaes C-197
13,123 UEES tatteuteuiete ettt ettt ettt ettt et et e a et e e st ea e e et e beeheebeeaeee e eme e s e s e eh e beeReeh e eaeen s e be ke ebeeheeheeneeneententensetans C-197

13.2 = PANEL SIZE ...ttt ettt b bbb bbbt bt h ettt b e bbbt st s et et nee C-197
13.2.1 Exterior standard-Unit PANELS ..........ccceeruieiiiiiiiiieiieiti et eteeteeteeteeeesteesteebeesaessaesreesseesseesseeseesseenseans C-198
13.2.2 EXterior thin-UNit PANELS..........ccceeriieeiieiiiiieiieie et ste vttt et e et e ste e beesbeesbessaesseessaesseesseesseeseesseesenns C-199
13.2.3 INEEIIOT PANECLS ....vvieieeieiieiiete et tte st e it e et e st e st et e esseesaeesaessaeseenseessesssesssesseenseensesssesseanseanseeseenseensenns C-199
13.2.4 CUIVEA PANCIS......eeiuieiieiicieeieete ettt et et e st e et e s st e st e s e esseesaessaesseenseensesnsesseeseenseansesseenseensenns C-200

L e 110 o o) o USSP C-200
13.3.1 GeNeral FEQUITEIMENLS ......ceoueeieeeieetieetieite ettt e sttt et e et e ste e bt e e en e e esee st enseensesseesneeseesseenseenseeneenseeseans C-200
13.3.2 VITICAL ..ttt ettt et ettt e et e bt e bt es e e st en e et e b e ke be et e beeheeheeneeneenteneetenens C-200
13.3.3 LALOTAL ..ottt ettt bttt ettt h e b et e et e e a b e et e et e ehee bt e bt et e eneenbeenteens C-200

13.4 — EXPANSION JOINS ..eeuviiviiiuiertiertietieteetesttesteesteesseesesssesseesseesseesseessesssesssesssessessseessesssesssesssesseesseessesseesseessenns C-202



C-vi TMS 402-13/ACI 530-13/ASCE 5-13

13.5 — Base SUITACE tIEAMENT ........ccvieriieiieieeiieitiesteeteeteeteeeesteesteesseesseeseesseeseesseessesssesssesseesssesseenseessesseesseesenns C-202

i 1306 = MIOTEAT .veoooeeeeoeeess e eess stk C-202
T -

55 13,7 —— REINFOTCEIMENT ....ovooeeeeeee oo oo eeee oo sse e eeee e tseee s C-202
35
5S¢

3 CHAPTER 14— MASONRY PARTITION WALLS, pg. C-203

o e € 1< 1< ¢ | OSSPSR C-203

L T B oo o TSP UUSOTRPR C-203

14.1.2 Design of partition Walls .........cocueiiiiiiiiiiii ettt sttt ettt sttt et e e et eas C-203

14.2 — Prescriptive design of partition WallS ...........ccccceevieriieiiiiiieieriieie et ete e sae e saeseesreesseeseessesseesseenseens C-203

L B € 131 1< Y USRS C-203

14.2.2 Thickness HIMItAtIONS ......eccvieieeeieriieriiesteeiesteste st eteeteeeeeeeesteebeensesssessaesseesseenseensesseesseanseensesssensesnsenns C-203

14.2.3 LAMIEALIONS ...evveieieiietieteeteeetestteteeteesteseaesseesseeseessesnsesseesseesseanseassesssenseenseansesssesnsesseensesnsesssesseenseensenns C-204

14.3 —— Lateral SUPPOIT ..eeeueeenieeiieetiete ettt te et et e e et ete st e s et e st e e et eneeeaeees e e et e et e enteameeemeeeneesmeesneenseenseeneesseenseanseans C-206

14.3.1 Maximum Wt and D/t..........ooo ettt ettt re e C-206

T4.3.2 OPCIUNGES -.cneeneeiiieiteete ettt ettt ettt et e te st e s bt e s bt e et e st e ea e e eh e et e et e em b e esteebeesb e e bt embeeatesbee bt enteeaeeebeenteenteens C-206

14.3.3 Cantilever WallS........ccoovuiiiieiiiiicieeieet ettt ettt ettt b e e b e e taesteebeesbeesseeaeesreeseenseensesseenreenreans C-208

14.3.4  SUPPOTT CLEIMEGIES .....eueiieieiiietiete ettt ettt ettt ettt sa e st e bt et eeaeeeb e e b e e bt embeesbesbeesaeesbee et entesaeeebeenteenseens C-208

14,4 —— ANCROTAZE ....oveevieiieiieciieeteeeteet ettt et et e et e e et e e teesae e beesseesseessessaesssesseesseessesssesseesseesseensesssesseenseensenns C-208

T4.4. T GENEIAL....uiiiiiiiiiiieciieit ettt ettt e st e be et e esteeseesseesseesseessassseaseesseenseessesaeesseesseenseeseeeseeseenseans C-208

14.4.2 INtEISECHNG WALLS ....eieuiieiiiiieiiete ettt ettt ettt et et e et et e e beenseessessaesseeseessesnsessaeseenseensesseenseensenns C-208

14.5 — MiSCellaneous TEQUITCIMEGIILS ........ecveerueererrerterttesseeeeetesseesseeseesseessessaesseessesssesssesssesseesseessesssesssesseesseensenns C-208

14.5.1 ChaSeS ANd TECESSES ...vvierureeuiieitieeiieeitieeteeeiteesteesreessseessseessseessseessssassssassssasseassessseessssesssesssssessasesseens C-208

1452 LIMERLS 1uviutiieetietiet ettt ettt ettt et et et e et et e e st e st e st e st esse s eeseeseeseeseentessensansenseseaseeseeseeneentensensensensens C-208

14.5.3 LaP SPLICES ..eeueeiietiete ettt te ettt et et s tte st e st e e bt et e st e e st e saeen st eneeentees e e st e st e teenteeneeene e st enseeneeeneenteenteens C-208



BUILDING CODE REQUIREMENTS FOR MASONRY STRUCTURES C-vii

PART 5— APPENDICES, pg. C-209 S

o

CHAPTER A — EMPIRICAL DESIGN OF MASONRY, pg. C-209 E ;

AT = GONETAL ...t C-209 St

ALTL S0Pttt ettt sttt C-209 SE

ALT.2 LAMEEAEONS «.veveoeeeeeee e e e e s e e s e e e s e e e e e e e e eeeee e ee e e eeeeeseeeeee e eeeeeeeeenees C-209 £

o
AL — HEIGNL ottt h ettt h e bt e h e a e ettt e b se e eb e bt bt ebt et enteten C-213
F N Il 5 1) 2 ] 21011 SRR UUR C-213
AT SREAT WALLS ...ttt ettt bbb bbbt bttt et aen C-214
A2 ROOTS (ot bbbttt bbbt bttt et et ten C-213
A4 — Compressive SreSS TEQUITCINEIIES ......ec.eertiertieieeteettesteesteeteetesaeseeesseesseeseenseeneesseenseeseensesseesseeseensesseessenn C-215
YN T O 1 (o111 3 ) TSP C-215
A42  AllOWADIE COMPIESSIVE SIIESSES ....vveureureurertirtereieteauteseestententesseatesseeseeseentansensesessessesseaseeseeneensensensensensens C-215
ALS —— LAtEIal SUPPOIT ..ovviitiiiierieeiieteeteesteeteeteette st e steesteebeesseessesseeseesseesseesseassesssesssesseessesssessseseensesssesseesseensenns C-218
AS.T Maximum WEand R/........ccooiiieiiie ettt ettt C-218
ALS5.2 CantIEVET WALlS.....eouiiiiiieieiiee ettt ettt st b et b e bt e b ettt ten C-219
AL5.3  SUPPOIT CLEIMENLS......cvieiieiiieiiieiieeteeteete et et et esteeteeseeeteesteesseesseesseessassaesseesseessesssesssesseessessseessenseesenns C-219
A6 — Thickness Of MASONIY ....cc.eecuiiiiiiiiiieii ettt e ae et e st e e beebessaessee s st enseesseenseessassaeseensennsessnenseen C-219
ALD. ] GEIETAL. ...ttt bbbt a bttt b e bbb bbbt bbbt et et enaen C-219
A6.2 Minimum thiCKNESS ......eeiuieiiiieiie ettt ettt s et e et et e e st e s st e b e e eeeseesseenseensesneennean C-219
A.6.3 Foundation WallS .........ccoooiiiiiiii ettt ettt ettt ettt et n e st et e s e te e teenteeneeanean C-220
A 6.4 FOUNAALION PICIS....iuiieiietieitieieeieeee et te st e it e et et e et e e s st e bt e teeatesseessee st enseenseeneeeseenseenseeneeeseeseenseensesneensenn C-220
ALT mBONA ettt ettt ettt a e e a e et et e te bt ekt eneea s et et e teeaeeteeneeneeneeneennennens C-221
YN B € 33 1<) 1 BRSSPSR C-221
A.7.2 Bonding with Masonry REAACTS ........ceeiiiriiiiiiiiiieeciete ettt te e e saeesbeesbeesaesseesseessesseeseens C-221
A.7.3 Bonding with wall ties or joint reinfOrCemMENt............cceeviiriiriiiiieiieieceere et e ens C-221
ATA  NAtUAl OF CAST STOME.......etitiiirtieieeiteitet ettt ettt ettt ettt b e sbeeb e st et e e st et e s b st e ebe s bt ebe e bt eneennentennen C-222
A8 —— ANCROTAZE .....oovieeiieiiiceeeee ettt sttt ettt et e et et e et e e s b e esbeesaesesesseesseenseanseenseeneeese et aenteenseensenseenseen C-222
N T8 € 3 1<) 1 USSR C-222
A B2 TNLErSECING WALLS c..eoueiiiiiiiiiiitie ettt ettt sttt ettt et et be bbbttt naen C-222
A.8.3 Floor and roof anCROTAZE .......c..eeeiuiiiiiieiiiiiereecte ettt ettt C-224
A.8.4 Walls adjoining structural framing...........cccoocieiieiiiieiiee e C-224
A9 — MiSCellaneous FEQUITEIMENTS ........c.ieiiruiiitieitieieeie et te et et e et eteeete st e e ste e bt eateeeteeaeeste e teenteeneesbeebeenseeneasseeaean C-225
ALD.1T  ChASES ANA TECESSES ...uvuveutetitertietieteetieutet e e stesteebeeteebteatente st e besbesbeebeeaeeseentensesesteabesaeebeeneeseeneeneansensens C-225
A2 LINRLS ettt h bbbt bt bt ae bt a e en b et et et e eheeteebeeneene et ententen C-225

APPENDIX B— DESIGN OF MASONRY INFILL, pg. C-227

Bl - GNETAL ...ttt bbbttt b e bbbt bt a et et b e bt bt e h e e st et ettt b e bbbt et eatenten C-227
2 20 0 B 1T o TSSOSO STOPSRRPPRRO C-227
B.1.2 Required StrENZth .....couiviiiiiiiiiiieiieietct ettt ettt bbbttt C-228
B.1.3  DeSIZN SIENGLN ..coeeviiiiiiiiiiice ettt ettt st bbbttt ene C-228
B.1.4  Strength-reduction fACLOTS ......c.eetiiiriiriiriirterieeieeit ettt ettt ettt ettt sbe b bt et eanennens C-228
BL1.5  LIMIEATIONS ..eeutiitietieit ettt et et ettt et ett et e et e e et e et es e e et e e bt em et emteemeeeseess e e st enaeeneesseenseeneesneeaneenseeneeens C-228

B.2 — Non-Participating INTIIIS..........cciiriiiiieiiiciieeeeeeeet ettt e sb e e s e saesseesbeessasssesnnas C-229
B.2.1 In-plane isolation joints for non-participating infillS.............ccccvevieriierienieniieiieeeee e C-229

B.2.2 Design of for non-participating infills for out-of-plane 10ads ..........cccceoerininiinininiiiienecee C-229



5
(&)
'g.
¥
Q

- B-
oo
OE
1
13
(8]

C-viii TMS 402-13/ACI 530-13/ASCE 5-13

B.3 — Participating INFILLS .........coiiiiieiieiecieseese ettt ettt ettt e et estaeste e b e esbeessessaesseesseensesssesseenseensens C-230
B.3.1 GeNETAL. ..ottt C-230
B.3.2 In-plane connection requirements for participating infills ...........ccccoevereiieieriieniiii e C-230
B.3.3 Out-of-plane connection requirements for participating infillS............ccccoevvreeriienieniecieieeeeee s C-231
B.3.4 Design of for participating infills for in-plane [0ads .........c..cocoevereriiiiiniiiininnceeeee C-231
B.3.5 Design of frame elements with participating infills for in-plane loads ...........cccceeviriiriinienieiieees C-232
B.3.6 Design of participating infills for out-of-plane forces...........oouvrierieiiniiieieee e C-233

APPENDIX C—LIMIT DESSGN METHOD, pg. C-235
C — General C-235

(O I 4 =) (o 55 0= e] 1 F: 1o V13 o o RSP C-235
C.2 — MechaniSm STIENEZLN .......cc.iiiieieiieiieieeie ettt et e st e eteete et e et e etaesseesbeesseessesssesseesseesseenseessesseesseensenns C-236
C.3 — MechaniSm defOrmMAtION............covvuiiiiiiiieeeeie et e e eeee e et e e e et e e eenaeeeeeaeeeeesaeeeeesneeseeseeseenreeeennns C-236

EQUATION CONVERSIONS, pg. C-237
CONVERSION OF INCH-POUND UNITSTO Sl UNITS, pg. C-249
PREFIXES, pg. C-249

REFERENCE FOR THE CODE COMMENTARY, pg. C-251



BUILDING CODE REQUIREMENTS FOR MASONRY STRUCTURES C-ix

Building Code Requirements for Masonry Structures
(TMS 402-13/ACI 530-13/ASCE 5-13)

SYNOPSIS
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This Code covers the design and construction of masonry structures. It is written in
such form that it may be adopted by reference in a legally adopted building code.

Among the subjects covered are: definitions; contract documents; quality assurance;
materials; placement of embedded items; analysis and design; strength and
serviceability; flexural and axial loads; shear; details and development of
reinforcement; walls; columns; pilasters; beams and lintels; seismic design
requirements; glass unit masonry; and veneers. An empirical design method applicable
to buildings meeting specific location and construction criteria are also included.

The quality, inspection, testing, and placement of materials used in construction are
covered by reference to TMS 602-13/ACI 530.1-13/ASCE 6-13 Specification for
Masonry Structures and other standards.

Keywords: AAC, masonry, allowable stress design, anchors (fasteners); anchorage
(structural); autoclaved aerated concrete masonry, beams; building codes; cements; clay
brick; clay tile; columns; compressive strength; concrete block; concrete brick;
construction; detailing; empirical design; flexural strength; glass units; grout; grouting;
infills; joints; loads (forces); limit design; masonry; masonry cements; masonry load
bearing walls; masonry mortars; masonry walls; modulus of elasticity; mortars;
pilasters; prestressed masonry, quality assurance; reinforced masonry; reinforcing steel;
seismic requirements; shear strength; specifications; splicing; stresses; strength design,
structural analysis; structural design; ties; unreinforced masonry; veneers; walls.





