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Building Code 
Requirements for Masonry 

Structures

TMS 402-16 (Formerly also 
designated as ACI 530 and 

ASCE 6)

TMS 402-16



Part 1 – General 
Chapter 1  - General Requirements - Pg. C-1



…THE ENGINEER

PG. C-2  SECT 1.2.1(H) 

THE MSJC CODE

Who do you 
think is 

responsible 
here?



CONTROL 
JOINTS





1) Abrupt changes in wall height
2) Changes in wall thickness
3) Above joints in foundations and 

floors
4) Below joints in roofs and floors
5) ½ the allowable joint spacing from 

wall corners
6) One or both sides of doors and 

windows. 

LOCATION OF CONTROL JOINTS



MECHANICAL SLIP CONNECTORS STANDARD RAKED JOINT (NO KEYWAY)

THE 4  MOST COMMON CONTROL JOINTS



THE 4  MOST COMMON CONTROL JOINTS

SASH BLOCK WITH PREFORMED GASKET

MICHIGAN KEYED JOINT



CONTROL JOINTS FOR CONCRETE
MASONRY WALLS—EMPIRICAL METHOD



CONTROL JOINTS FOR CONCRETE
MASONRY WALLS—EMPIRICAL METHOD

TABLE 1
[1] #5 BAR FOR 12’ 
HEIGHT OF WALL



BURY THE 
MYTH



PLUS 
MANY MORE 
STANDARDS

REFERENCE STANDARDS
PG. C-3  SECT  1.4



TMS 402 
Part 1 – General

CHAPTER 2 – NOTATION AND DEFINITIONS
Pg. C-5



TMS 402
CHAPTER 2  
NOTATIONS & DEFINITIONS

Pages C-5 through C-22



TMS 402 
Part 1 – General

CHAPTER 3 – QUALITY AND CONSTRUCTION - PG. C-23



3.1 – QUALITY 
ASSURANCE PROGRAM
pg. C-23  Sect 3.1 

Exempted by Florida Building 
Code 

(Responsibility of 
Arch/Eng/Building Official)



FBC | QUALITY ASSURANCE



PIPES AND CONDUITS IN THE WALL 
PG. C-27  SECT  3.2.2.2 & 3.2.2.3



PG. C-28  TABLE 3.2.1  

ALSO 
APPEARS IN 

SPECIFICATIONS

GROUT SPACE REQUIREMENTS



TMS 402 
Part 2 – Design Requirements

CHAPTER 4 – GENERAL ANALYSIS & 
DESIGN CONSIDERATIONS  PG. C-29



CONNECTION TO 
STRUCTURAL FRAMES
PG. C-38  SECT 4.4 



STACKED BOND 
VS RUNNING 
BOND 

PG. C-39  FIG CC-4.5-1  
RUNNING BOND MASONRY



STANDARD 9 GA. JOINT REINFORCEMENT
EVERY OTHER COURSE

PG. C-39  SECT  4.5
STACKED  BOND



TMS 402 
Part 2 – Design Requirements

CHAPTER 5 – STRUCTURAL ELEMENTS PG. C-41



INTERSECTING WALLS
PG. C-41  SECT 5.1.1  

OR

TIE THEM TOGETHER OR ALLOW 
THEM TO ACT SEPARATELY



INTERSECTING 
WALLS

PG. C-42  SECT  5.1.1.2.5 (A) & (B)



PG. C-42  SECT  5.1.1.2.5 (C)

INTERSECTING WALLS



INTERSECTING WALLS
PG. C-42  FIG CC-5.1-1  



PG. C-43  FIG CC-5.1-2  

INTERSECTING WALLS



PG. C-43  FIG CC-5.1-3  

INTERSECTING WALLS



4 inch minimum -- not 8!

PG. C-52  SECT 5.2.1.3 

LENGTH OF BEAM  BEARING



PG. C-52  SECT  5.2.1.4.1
DEFLECTION



DEFINITION OF A COLUMN
PG. C-56  SECT 5.3 



DEFINITION OF A COLUMN
PG. C-15  SECT 2.2 



DEFINITION OF A COLUMN
PG. C-56  Sect CC 5.3  



COLUMNS 
NEED TIES



COLUMNS 
NEED TIES



COLUMNS
PG. C-56  SECT 5.3.1 



COLUMN LATERAL TIES
PG. C-57  SECT 5.3.1.4 (A) (B) 



COLUMN LATERAL TIES
PG. C-57  SECT 5.3.1.4 (D) 



LATERAL 
TIES



LATERAL TIES • Difficult to Embed a ¼” Lateral Tie 
in a 3/8” Mortar Joint

Ties embedded in mortar joints.



DEFINITION OF A PILASTER
PG. C-18  SECT 2.2 



DEFINITION OF A PILASTER
PG. C-18  COMMENTARY



PILASTERS

A PILASTER BUILT INTEGRALLY WITH NO SPECIFIC 
VERTICAL LOAD IS NOT A COLUMN

7TH EDITION FLORIDA BUILDING CODE CHAPTER 21 



PG. C-57  SECT 5.3.2 
A MASONRY POST



TMS 402 
Part 2 – Design Requirements

CHAPTER 6 – REINFORCEMENT, METAL ACCESSORIES & 
ANCHOR BOLTS  PG. C-63



Maximum is #9 For 
Strength Design 

pg. C-63  Sect 6.1.2 

SIZE OF REINFORCEMENT



PG. C-63  SECT  6.1.2.2

PG. C-63  SECT  6.1.2.5

DIAMETER OF REBAR



11 GA

3/16” DIA

PG. C-63  SECT 6.1.2.3 

JOINT REINFORCEMENT



PG. C-63  SECT 6.1.3 

CLEAR DISTANCE BETWEEN BARS



CLEAR DISTANCE BETWEEN BARS APPLIES 
TO CONTACT LAP SPLICES

PG. C-64  SECT 6.1.3.3 

ADJACENT LAP SLICES



PG. C-64  SECT 6.1.3.4 

Applies to Allowable Design Only.  
Bundling not allowed in Strength 

Design
BUNDLED BARS

Most common bundle:
2 each no.5 bars = .62 sq. inches

1 no. 7 bar = 0.60 sq. inches



CLEARANCE BETWEEN BAR & 
MASONRY GROUT
PG. C-64  SECT 6.1.3.5 



PG. C-64  SECT 6.1.4 
COVER REQUIREMENTS

1 ½ INCH COVER



JOINT REINFORCEMENT – WIRE 
REQUIREMENTS
PG. C-65  SECT 6.1.4.2 



FBC 7TH ED. SECT 2103.4  

JOINT REINFORCEMENT – WIRE 
REQUIREMENTS



PG. C-65  SECT 6.1.5.1.1 

DEVELOPMENT OF REINFORCING



PG. C-66  SECT 6.1.6.1.1 

DEVELOPMENT OF REINFORCING



Required Lap Length in Florida
-Reinforcing Steel-

Along with the IBC lap calculation method 
(Section 2107.2) the 7th Edition of the Florida 
Building Code allows the use of the TMS 402 

method of lap calculation with Florida modified 
Y (gamma) factors to remove the Seismic 

influence.  This is true for both Working Stress 
Design and Strength Design.

EMBEDMENT & LAPS



7th EDITION 
CHAPTER 21 

MASONRY
Section 

2107.2.1 (IBC 
Lap Method)



TMS 402 LAP METHOD

=1.0 for #3 through #5 bar
=1.04 for #6 and #7 bars      
=1.2 for #8 and #9 bars

 0.13db
2fy γ

K√f'm

Eq 6-1
TMS 402-16

pp C-65

γ

ld=

Modified factors for Y (gamma)
approved in the 7th Edition Florida Building Code



EMBEDMENTS & LAPS

Assumptions
-fy=60,000 psi
-f’m=2,000 psi

-Bar spacing > 9db

-Bars centered in 
cell

 0.13db
2fy γ

K√f'm

Eq 6-1
TMS 402-16
pp C-65

=1.0 for #3 through #5 bar
=1.04 for #6 and #7 bars      
=1.2 for #8 and #9 bars

γ

ld=

Development Lengths (ld)

K Chart

Bar 
Size

9 x db
Cover 
for 8" 

Masonry

K for 8" 
Masonry

Cover 
for 12" 

Masonry

K for 
12" 

Masonry
3 3.38 3.63 3.38 5.63 3.38
4 4.50 3.56 3.56 5.56 4.50
5 5.63 3.50 3.50 5.50 5.50
6 6.75 3.44 3.44 5.44 5.44
7 7.88 3.38 3.38 5.38 5.38
8 9.00 3.31 3.31 5.31 5.31
9 10.13 3.25 3.25 5.25 5.25

Min/Max Laps 8" Masonry 12" Masonry

Bar Size
40db (Min 
per FBC)

72db 
(Max Req
per FBC)

Lap Per 
TMS 402-

16

Lap Per 
TMS 402-
16 w/FBC 
Y Factors

Lap Per 
TMS 402-

16

Lap Per 
TMS 402-
16 w/FBC 
Y Factors

3 15.0 27.0 12.0 12.0 12.0 12.0

4 20.0 36.0 12.2 12.2 12.0 12.0
5 25.0 45.0 19.5 19.5 12.4 12.4
6 30.0 54.0 37.1 29.7 23.4 18.8
7 35.0 63.0 51.4 41.1 32.3 25.8
8 40.0 72.0 79.0 63.2 49.3 39.4
9 45.0 81.0 101.9 81.5 63.1 50.5



PG. C-66  SECT 6.1.5.1.3 

USED TO BE 11.25

HOOK EMBEDMENT



LAP ON JOINT REINFORCEMENT

Correct at control joints

PG. C-66  SECT 6.1.5.2 



LAP CONFINEMENT PG. C-67  SECT 6.1.6.1.1.2 

PG. C-67  EQUATION 6-4 



PG. C-67  SECT 6.1.6.1.1.3 

NON-CONTACT LAP SPLICES



EMBEDMENT 
& LAPS

8” MAX



PG. C-67  SECT  6.1.6.1.2

WELDED SPLICES- MECHANICAL CONNECTION

PG. C-69  SECT 6.1.6.2.3 



PG. C-76  SECT  6.2.1  PROTECTION OF METAL ACCESSORIES

HOT DIPPED GALVANIZED



TMS 402 
Part 2 – Design Requirements

CHAPTER 7 – SEISMIC DESIGN REQUIREMENTS  PG. C-85

NOT COVERED IN THIS COURSE



TMS 402 
Part 2 – Design Requirements

CHAPTER 8 – ALLOWABLE STRESS DESIGN OF 
MASONRY PG. C-101



FLEXURAL TENSION OF MORTARS
PG. C-110  TABLE 8.2.4.2



PG. C-114  SECT 8.3.3  
UNCHANGED

33% INCREASE FROM 2008 CODE (24,000 PSI)

ALLOWABLE WORKING STRESS IN 
REINFORCEMENT



PG. C-115  SECT 8.3.4.2.2  

.33 F’M IN 2008 CODE 

ALLOWABLE WORKING STRESS IN MASONRY



….. PARALLEL TO THE APPLIED FORCE

PG. C-119  SECT  8.3.5.2.1 

SHEAR REINFORCEMENT



FUNCTION 
OF SHEAR 
STEEL IN 
WALLS



Function of Shear Steel in Beams



SHEAR 
STEEL 

IN 
BEAMS



SHEAR REINFORCEMENT IN DEEP BEAM 



EFFECTIVENESS STIRRUPS IN MASONRY & PRECAST 



TMS 402 
Part 3 – Engineered Design Methods

CHAPTER 9 – STRENGTH DESIGN OF MASONRY PG C-123



PG. C-135 - SECT 9.3.3.1 

#11 BAR FOR ALLOWABLE STRESS DESIGN

REMEMBER – WE ARE IN STRENGTH DESIGN

MAX BAR SIZE



NO BUNDLING OF BARS IN STRENGTH 
DESIGN 
PG. C137 - SECT 9.3.3.3 

Strength Design Requires Minor Changes 
However, Lap Lengths Remain the Same 
as Allowable Stress Design 



TMS 402 
Part 3 – Engineered Design Methods
CHAPTER 10– PRESTRESSED MASONRY PG C-151

NOT COVERED IN THIS COURSE



Rarely used in Florida – Eliminates Grouting



NOT COVERED IN THIS COURSE



TMS 402 
Part 3 – Engineered Design Methods

CHAPTER 11 - STRENGTH DESIGN OF AUTOCLAVED AERATED 
CONCRETE (AAC) MASONRY PG. C-161

NOT COVERED IN THIS COURSE





TMS 402 
Part 4 – Prescriptive Design Methods

CHAPTER 12 – VENEER PG. C-179



COVERED IN 
C1 - BRICK
WITH LISA 
PELHAM



TMS 402 
Part 4 – Prescriptive Design Methods

CHAPTER 13 – GLASS UNIT MASONRY PG. C-191

NOT COVERED IN THIS COURSE



GLASS  UNIT MASONRY



TMS 402 
Part 4 – Prescriptive Design Methods

CHAPTER 14 – MASONRY PARTITION WALLS PG C-197

NOT COVERED IN THIS COURSE





TMS 402 
Part 5 – Appendices

APPENDIX A – EMPIRICAL DESIGN OF MASONRY PG. C-203

NOT COVERED IN THIS COURSE



Not Applicable in HVHZ 



EMPIRICAL DESIGN LIMITATIONS  
PG. C-206 - TABLE A.1.1 NOT PERMITTED



EMPIRICAL 
DESIGN 

LIMITATIONS  
ASCE 7-10 Wind Speed Map



TMS 402 
Part 5 – Appendices

APPENDIX B – DESIGN OF MASONRY INFILL PG. C-221

NOT COVERED IN THIS COURSE





TMS 402 
Part 5 – Appendices

APPENDIX C – LIMIT DESIGN METHODS PG. C-229*

NOT COVERED IN THIS COURSE

*Applies to Perforated Shear Walls Subjected to In-Plane Seismic Loading 



TMS 602 
Specification for Masonry Structures

TMS 602-16 (FORMERLY ACI 530.1 AND ASCE 7)



CSI 
ORGANIZATIONAL

FORMAT



TMS 602 
Part 1 – General

TMS 602 SPECIFICATION PG S3
MSJC JOINT COMMITTEE



REFERENCE 
STANDARDS

PG. S-9  SECT 1.3 

…Are all part of the specifications

+ all of the ASTMs Listed



PG. S-15 - SECT 1.4B 

UNIT STRENGTH METHOD IS PREFERRED 

COMPRESSIVE STRENGTH



COMPRESSIVE STRENGTH
PG. S-18 - SECT 1.4 B.2. 

(ASTM C476)



PG. S-18   TABLE 2 

COMPRESSIVE STRENGTH



Section 2107 
Allowable Stress Design
2107.1 General.  The design of masonry structures 
using allowable stress design shall comply with Section 
2106 and the requirements of Chapters 1 through 8 of 
TMS 402………………..

Exception:  Where plan review and inspections are 
performed by a local building 
department……………….provisions of TMS 
402………….Chapter 3, Section 3.1………………and TMS 
602………………..Section 1.5 and 1.6 shall not apply 
unless specified by the architect or engineer, or the 
building official.

EXEMPTED BY 
FLORIDA 

BUILDING CODE

SECTIONS 1.5 AND 1.6 

QUALITY ASSURANCE



40 degrees & falling

PG. S-30  SECT 1.8 C.

COLD WEATHER 



40 degrees & falling

PG. S-31  SECT 1.8 C.3

COLD WEATHER 



HOT WEATHER CONSTRUCTION
PG. S-33  SECT 1.8 D. 

NOT LATELY



PG. S-33  SECT 1.8 D. 2. A. 

COOL WATER & RETEMPERING



PG. S-33  SECT  1.8 D 2. A. 

THIS IS A COMMAND STATEMENT IT IS NOT A CHOICE

COOL WATER & RETEMPERING



PG. S-33  SECT 1.8 D. 3. 

FOG SPRAY 



BRASS FOG NOZZLE

THIS BRASS “FOG” 
NOZZLE IS 

GENERALLY 
AVAILABLE FROM A 

GARDEN OR 
NURSERY. 

IT PRODUCES A 
“FINE MIST”. 



TMS 602 
Part 2 – Products

PG S-35



PG. S-35  SECT 2.1 

MORTAR & GROUT



PG. S-37  SECT 2.2 

MORTAR & GROUT



JOINT REINFORCING
PG. S-42  SECT 2.4 C. 

LADDER TYPE IS THE BEST



JOINT REINFORCING
PG. S-43  SECT 2.4 F. 1. B. 



ACCESSORY CATALOGS

TIES 
& 

CONNECTORS



TIES 
& 

CONNECTORS

ACCESSORY CATALOGS



ACCESSORY 
CATALOGS

These documents 
are web-based only.
The link is in your
Documents section.



PG. S-52  SECT  2.6 A.

MIXING MORTAR



PG. S-53  SECT  2.6 B.

MIXING GROUT



TMS 602 
Part 3 – Execution

PG. S-57



FOUNDATION TOLERANCE FROM ACI 117
PG. S-57  SECT 3.1 A. 



FOUNDATION TOLERANCE FROM ACI 117
PG. S-57  FIG. SC-8 



PG. S-58  SECT 3.2 F. 
CLEANOUTS



CLEANOUT



PG. S-59  SECT 3.3 B. 
BED JOINTS AT FOUNDATIONS



BED JOINTS AT 
FOUNDATIONS

PG. S-59  FIG. SC-9 



PG. S-60  SECT 3.3 B. 2.

TOOL JOINT 
WHEN THUMB 

PRINT HARD

LAYING BLOCK



PG. S-60  SECT 3.3 B. 4. 

ALIGN
VERTICAL 

CELLS

LAYING BLOCK 



MORTAR ON 
CROSS WEBS

CONFINE THE GROUT 



NO 
“BUTTERING” 

OF HEAD 
JOINTS

PG. S-61  SECT 3.3 B. 5. 

LAYING BLOCK



MOMENT 
AND 

MOISTURE 
RESISTANCE



BLOCK LAYINGBLOCK LAYING



BLOCK LAYING



WORKMANSHIPWORKMANSHIP



HEAD JOINTS



HEAD JOINTS



PG. S-64  SECT  3.3 E.

BRACING OF MASONRY



IS BRACING 
A REQUIREMENT?



BRACING 
MASONRY

WALLS DURING
CONSTRUCTION









BRACING



BRACING



LAYING 
BLOCK TO 
A LINE



PG. S-64  SECT 3.3 F. 

KEY INSPECTION POINTS

HEAD JOINTS 1/8” TO ¾”



PG. S-65  SECT 3.3 F. 

TOLERANCE TABLE

¼” IN 10’ – ½” 
MAX



PG. S-65  SECT 3.3 F. 4. 

TOLERANCE TABLE



Fine grout ¼”
Coarse grout ½”

Historical Values
for Support  

192 Bar Diameters

PG. S-66 SECT  3.4 B.

CLEARANCE BETWEEN STEEL & 
INSIDE FACE OF MASONRY (AGAIN!)



PG. S-66  SECT 3.4 B. 4. 

COVER REQUIREMENTS (AGAIN!)



PLACEMENT TOLERANCES

PG. S-69  SECT 3.4 B. 11. A. 



PG. S-69  SECT 3.4 B. 11. B. 

2” TOLERANCE WHEN WALL LENGTH EXCEEDS 24”

PLACEMENT TOLERANCES



STEEL 
PLACEMENT



BAR 
POSITIONERS



PG. S-71  SECT 3.4 B. 11. D. 

DOWEL CORRECTIONS



PG. S-71  FIG. SC-17  

Max Bend
1:6

DOWEL CORRECTIONS



GROUTING 
THE WALL

BAR MUST BE 
EMBEDDED IN 
GROUT



GROUTING
PG. S-76  SECT  3.5 A.

CONFLICTS W/ FLB



7TH ED. FBC SECT 2122.8.7

SUGGEST WORKING THIS OUT BEFORE THE JOB STARTS
IF IT IS PERCEIVED AS A POTENTIAL PROBLEM.

TEMPERATURE MAY BE A BETTER GUAGE.

GROUTING CONFLICT BETWEEN 
TMS 602-16 & FBC 7TH ED.



USE GROUT STOP --- SCREEN – NO FELT PAPER

PG. S-76  SECT  3.5 B.

GROUTING



PG. S-6  SECT  1.2

DEFINITIONS - GROUT POUR & GROUT LIFT



GROUT SPACE REQUIREMENTS
PG. S-77  SECT 3.5 C.TABLE 6 

No Collar Joints 



GROUT SPACE 



PG. S-78  SECT  3.5 D.
GROUT POUR & GROUT LIFT

(ASTM C-476)



CONSOLIDATION & RECONSOLIDATION
PG. S-78  SECT  3.5 E.

Florida Code HVHZ
Allows Puddling



GROUT KEY
PG. S-79  SECT  3.5 F.



DISTRIBUTION 
OF LOAD 
ONTO 
BOND 
BEAM

TOPPING OFF:  
MAKE A FINAL PASS WITH A 

BUCKET FULL OF GROUT



DISTRIBUTION OF 
LOAD ONTO BOND 
BEAM

Load Bears on Face
Shells Only



TMS 602 
Forward to Specification Checklists

PG. S-83



PP S-83 - SECT F3. 

TMS 602 CHECKLISTS



S-25

S-25

Mandatory Requirements Checklist
pg. S-84



S-26

Optional Requirements Checklists
pg. S-86



TMS 402/602 

INDEX - PAGE I-1





ST. PETERS CATHEDRAL - ROME
1443 - 1629



Are there any 
questions?


