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Standards

• IBC 
• Chapter 21 - Masonry

• Florida Building Code 
• Chapter 21 - Masonry



CODES AND STANDARDS

STANDARDS
• NATIONAL MASONRY STANDARD

• TMS 402/602  2016 – currently referenced by 7TH ED. FLORIDA BLDG 
CODE

• ASTM STANDARDS
• The number after the dash is the year
• The newest standard year may NOT be the standard referenced by the 

local (State) building code or by the specifications
• Masonry standards are contained in ASTM Volume 4.05 (free when you 

become a member)

• MCAA BRACING STANDARD
• Plan on Site?  Why?



1st
4th

2nd 3rd



2010 FBC2008 TMS 402/602 2009 IBC

Flow of Codes TMS 402/602 into IBC into FBC 



2011 TMS 402/602 2012 IBC 5th Edition FBC

Flow of Codes TMS 402/602 into IBC into FBC 



2015 IBC2013 TMS 402/602 6th Edition FBC

Flow of Codes TMS 402/602 into IBC into FBC 



Flow of Codes TMS 402/602 into IBC into FBC 

7th Edition FBC

2016 TMS 402/602
6th Edition FBC



HISTORICALLY 
THE MSJC COMMITTEE

Joint Committee with:

• The Masonry Society (TMS)
• American Concrete Institute (ACI)
• Structural Engineering Institute of 

the American Society of Civil 
Engineers (ASCE-SEI)

MSJC – MASONRY STANDARDS
JOINT COMMITTEE



HISTORICALLY 
THE MSJC COMMITTEE

• TMS 402/ACI 530/ASCE 5
Building Code Requirements for Masonry 
Structures

• TMS 602/ACI 530.1/ASCE 6
Specification for Masonry Structures

• Commentary for each Non-mandatory



Presently (Beginning with the 2016 Edition)

THE MSJC COMMITTEE - TMS

• TMS 402/ACI 530/ASCE 5
Building Code Requirements for 
Masonry Structures

• TMS 602/ACI 530.1/ASCE 6
Specification for Masonry Structures



2008

2011

2011 MSJC REFERENCES 2010 ASCE 7

2008-2011 SUMMARY OF CHANGES



2008-2011 SUMMARY OF CHANGES

RECALIBRATION OF ALLOWABLE STRESS DESIGN
Historically masonry design permitted allowable design stresses to be 
increased by one-third when subjected to wind or seismic loads.



2008-2011 SUMMARY OF CHANGES

RECALIBRATION OF ALLOWABLE STRESS DESIGN
Beginning with 2011, the transient load increase was removed and the 
ASD design provisions recalibrated.

2008

2011



2008

2011

2008-2011 SUMMARY OF CHANGES

Recalibration of Allowable Stress Design
This was not an across-the-board 1/3 stress increase. Each 
design value was independently considered.



2008-2011 SUMMARY OF CHANGES



2008-2011 SUMMARY OF CHANGES

Design provisions for deep beams have been added.

Please Note 2011-2013: No significant revisions to the deep beam design provisions between 2011 and 2013 MSJC.



2008-2011 SUMMARY OF CHANGES

Lap Splices and Development Length 2011 MSJC Provisions… the 
addition of a confinement factor:
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2008-2011 SUMMARY OF CHANGES

Lap Splices and Development Length

Asc < 0.35 in.2

Transverse Offset < 1.5 in.

Longitudinal Offset < 8 in.

Lap Splice > 36db



2008-2011 SUMMARY OF CHANGES

Lap Splices and Development Length



TYPICAL 8-INCH CONCRETE MASONRY UNIT LAP 
LENGTHS

Bar Size MSJC Lap Length, No 
Confinement (in.)

MSJC Lap Length, With No. 
5 Confinement (in.)

No. 3 12.0 13.5

No. 4 14.1 18.0

No. 5 22.5 22.5

No. 6 42.8 27.0

No. 7 59.4 31.5

No. 8 91.2 36.0

No. 9 118.3* 55.5*

2008-2011 SUMMARY OF CHANGES

Please Note 
2011-2013: No 
significant 
revisions to the 
lap splice and 
development 
length design 
provisions 
between 2011 
and 2013 MSJC.



2008-2011 SUMMARY OF CHANGES

Veneer ties with drips no 
longer permitted.



2008-2011 SUMMARY OF CHANGES

Grout lift heights are 
now modular.



2008-2011 SUMMARY OF CHANGES

Quality Assurance provisions 
reorganized and clarified.



• 7th Ed FBC - 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………………..

• 7th Ed FBC 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.

QUALITY ASSURANCE



ASSEMBLY COMPRESSIVE STRENGTH (f’m)

In 2010, a new 
research project 
was initiated to 
recalibrate the 
unit strength 
method.



ASSEMBLY COMPRESSIVE STRENGTH (f’m)

For decades the unit strength table provided a quick/easy means of 
verifying f’m.

Individual 
Unit Strength

Resulting
Allowable f’m

Design
Strength



CONC MASONRY UNIT SPECS

Table 2 from TMS 602-16

Individual 
Unit Strength

Resulting
Allowable f’m

Design
Strength

• Minimum Required Strength is 2000 psi From ASTM C90-
14 (Historically 1900 psi)

• Net area strength of individual block vs f’m



ASSEMBLY COMPRESSIVE STRENGTH (f’m)

At lower unit compressive strength values, Type M or S mortars 
produce an assembly compressive strength equal to the unit 
compressive strength.

1,900 psi unit 1,900 psi f’m

2,000 psi unit 2,000 psi f’m
Picked as the New

ASTM C-90
Minimum Strength



Table for Regular Strength 
Block

Block 
Strength

f'm -
Compressive 

Strength of 
Masonry

Allowable 
Load Factor

Allowable 
Design 

Strength

Transient 
Factor 

(Increase Due 
to Wind)

Useable Design 
Strength for 

Wind Loading

% 
Increase 

from 
Current

2008 TMS 402/602 1900 1500 0.33 500 0.33 665
2011 TMS 402/602 1900 1500 0.45 675 0 675 1.5
2016 TMS 402/602 2000 2000 0.45 900 0 900 35

Table for High-Strength 
Block

Block 
Strength

f'm -
Compressive 

Strength of 
Masonry

Allowable 
Load Factor

Allowable 
Design 

Strength

Transient 
Factor 

(Increase Due 
to Wind)

Useable Design 
Strength for 

Wind Loading

% 
Increase 

from 
Current

2008 TMS 402/602 2800 2000 0.33 660 0.33 878
2011 TMS 402/602 2800 2000 0.45 900 0 900 3
2016 TMS 402/602 3250 2500 0.45 1125 0 1125 28 33



Table for Ultra High-Strength 
Block

Block 
Strength

f'm -
Compressiv
e Strength 

of Masonry

Allowable 
Load 

Factor

Allowable 
Design 

Strength

Transient 
Factor 

(Increase 
Due to 
Wind)

Useable 
Design 

Strength for 
Wind 

Loading

% 
Increas
e from 

Current

2008 TMS 402/602 3750 2500 0.33 825 0.33 1097

2011 TMS 402/602 3750 2500 0.45 1125 0 1125 3

2016 TMS 402/602 3900 2750 0.45 1237 0 1237 13

34



INCREASED DESIGN STRENGTH FOR MASONRY IN THE 2013 CODE

35

Available on www.floridamasonry.com/resources.html



2008-2011 SUMMARY OF CHANGES

ASTM C90 Revisions:
Beginning in 2011, ASTM C90 (specification for loadbearing concrete masonry units) was 
substantially revised to permit alternative unit configurations.



ASTM C90 CHANGES

For 70 years, the configuration of 

concrete masonry units has been 

standardized to fit a specific 

configuration.



ASTM C90 CHANGES

1930s Building Solution

2010s Building Solution



ASTM C90 CHANGES

The marketplace, however, has evolved well beyond ASTM C90.



ASTM C90 CHANGES

ASTM C90 now permits different unit configurations using alternative web 
configurations.



ASTM C90 CHANGES

Literally, this new requirement means that for every square foot of 
wall surface, no less than 6.5 in.2 of web must connect the front and 
back face shells, with no web measuring less than 0.75 in. in thickness.



ASTM C90 CHANGES



ASTM C90 
CHANGES



ASTM C90 
CHANGES



ASTM C90 
CHANGES



ASTM C90 CHANGES

• While there are several advantages, the primary reason for the change was energy efficiency.

• The basic premise = heat flows through the webs.



ASTM C90 CHANGES

R-Value Examples – 8 in. CMU with foam-in-place Insulation at non-grouted cells

Lightly Reinforced Walls (Grout at 48 in.)
Density 
(lb/ft3) 3 Web Units 2 Web Units

Minimum 
Webs

105 4.18 5.76 7.99
38% increase 91% increase

115 3.70 5.27 7.42
42% increase 100% increase

125 3.27 4.81 6.89
47% increase 111% increase



DESIGN IMPLICATIONS

Design of alternative web configurations is exactly the same, except if designing 
unreinforced masonry – which requires a supplemental check of the web shear 
stresses.

<



DESIGN IMPLICATIONS

Section properties vary slightly, but within the range of ‘conventional’ units.

Three-Web 
Corner Unit

Three-Web 
Stretcher Unit A-Block H-Block

Net Area (An) 30.0 30.0 30.0 30.0
Net MOI (In) 308.7 308.7 308.7 308.7
Net Area (An) 38.6 38.6 35.8 32.9
Net MOI (In) 327.6 327.6 321.4 315.1
Net Area (An) 90.1 84.3 91.5 91.5
Net MOI (In) 440.2 427.5 443.3 443.3
Net Area (An) 61.5 58.6 65.8 NA
Net MOI (In) 383.9 371.3 387.0 NA
Net Area (An) 34.2 33.8 34.8 NA
Net MOI (In) 317.9 317.0 319.0 NA

Face Shell 
Bedding Only
Full Mortar 

Bedding

Solid Grouted

Grout @ 16 in.

Grout @ 120 in.



7th Edition 
Florida 
Building 
Code



2010 FBC, EC

7th Ed FBC, EC



The 2010 Code Compared Masonry to Wood and 
Did Not Properly Factor in Thermal Mass (i.e., 
wood had an unfair advantage in the FSEC 
EnergyGauge software). 

Since the 5 Ed. the Code (and software) 
Compares Masonry to Masonry making it more 
accurate.



Table 2 - Energy Differences Between 
R4 CMU and R13 Wood Walls

Total Energy $ Savings per Year Over Standard CMU 
w/R4 Added Insulation

Wall# Wall Disc Overall R 
Value

Miami Orlando Jax

11 CMU R4 5.8 0 0 0

12 Wood 
R13

10.9 $46 $15 $18



FBC 6th Ed. – Chapter 4
COMMERCIAL ENERGY EFFICIENCY

5th Edition Florida Building Code

C402.1.4 U-factor Method. Building 
thermal envelope opaque 
assemblies………shall have a U-
factor, C-factor, or F-factor not greater 
than that specified in Table C402.1.4. 



Conversion of R to U
(U=1/R)
(R=1/U)

•RTOTAL = R1 + 
R2 + R3 + ….

•U = 1/RTOTAL

Thermal Performance of  Concrete Masonry Wall Systems 

Layers

Whole
Wall

Includes Air Films



TABLE C402.1.3
OPAQUE THERMAL ENVELOPE REQUIREMENTSa (By 
Added Continous Insulation R Value)

6th Edition Florida Building Code Masonry Changes



TABLE C402.1.4
OPAQUE 
THERMAL 
ENVELOPE 
REQUIREMENTSa

(By Through Wall U Value)

6th Edition Florida Building Code Masonry Changes



U=1/R=1/8.28=.121<.123
Meets Code by Overall “U” Value

Exterior Air Film R=.25

8” CMU R=1.3

1 ½ ” Reflective
Air Space

R=5.6

Int Gypboard R=.45

Interior Air Film R=.68

Tot R Value R=8.28

Per 7th Ed. FBC
Energy

Commercial “R” Value
Prescriptive Table C402.1.3

U Value Table C402.1.4



TABLE C402.1.4
OPAQUE THERMAL ENVELOPE REQUIREMENTSa

7th Edition Florida Building Code Masonry Changes

R Value

R-8.13

R-12.66

R-15.62

R-15.62

All of these walls are considered 
by the code to be equivalent in 

their energy efficiency 

The difference 
is MASS

U=.151 U=.151U=.151



Embedment & Laps

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.

Required Lap Length in Florida
Reinforcing Steel



(TMS 402-16   Sect 6.1.5.1)

Modified Factors

TMS 402 
Lap Method

1.3

1.5



Minimum 48 bar diameters not in the FBC 
HVHZ since the 2010 Edition.  Minimum 
is 40 bar dia.



Embedments & Laps

 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

Assumptions
-fy=60,000 psi
-f’m=2,000 psi
-Bar spacing > 9db

-Bars centered in cell

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



Joint Reinforcement in Florida

Joint Reinforcement in South Florida



7th Edition lorida Building Code 
Masonry Changes



7th Edition Florida Building Code Masonry Changes





7th Edition Florida Building Code Masonry Changes



6th Edition Florida Building Code Masonry Changes



7th Edition Florida Building Code Masonry Changes

Good Advice!!



6th Edition Florida Building Code Masonry Changes

Detail SC-19 from 
TMS 602 Sect. 3.4D



7th Edition Florida Building Code Masonry Changes



pg. S-77  Sect 3.5 C.Table 6 













From TMS 402 Sect 5.2.1.3



Questions?


