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Don Beers, PE , GC

Don Beers, PE, GC is currently the staff engineer for the 
Masonry Association of Florida (since 2009) and President 
of Adrian Engineering, Inc.  Previous to 2009 Don acted as 
Engineering Services Manager with Rinker Materials for 29 
years.  He is a graduate of the University of South Florida in 
Civil and Structural Engineering and is a licensed engineer 
and general contractor in Florida.  Has served as Chairman 
of the National Concrete Masonry Association’s Codes 
Committee, the Florida Concrete & Products Association’s 
Block Committee and a board member for The Masonry 
Society (TMS).  

561-310-9902
don@floridamasonry.com



Jerry Painter, 
FASTM

Jerry Painter, is the principle of Jerry Painter Masonry 
Consulting, LLC. He serves on the Board of the Masonry 
Association of Florida and is a Past Chairman of MAF. Mr. 
Painter is a member of ASTM committees C12, C15, C27, 
E06 and E54. He is the past chair of committee C12 
(Mortars and Grouts) and subcommittee C15.05 
(Masonry Assemblies) as well as a Board member of C15 
(Masonry Units). Mr. Painter is the Past President of The 
Masonry Society and is on the TMS 402/602 committee 
(previously known as MSJC). He is a member of Mason 
Contractors of America Association and is chair of the 
Technical Committee. Mr. Painter is a nationally 
recognized masonry industry speaker, seminar instructor 
and columnist.



KEY INSPECTION POINTS 

IN MASONRY CONSTRUCTION



Key Inspection Points for 
Masonry Construction

The Inspector 
needs to be 
completely 
familiar with the 
plans and 
specifications. 
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WHERE IS THE 
INFO?



WHERE IS THE 
INFO?



Structural 
Specification 
Notes



WHERE ARE THESE?
Usually on the Plans – But-

May be on a spec doc or on details.

Danger – these don’t always match!!
-Be sure and check for revisions-

Always must be aware of penetrations and shared 
space with utilities

Structural notes and Architectural notes



WHERE IS THE INFO?



WHERE IS 
THE INFO?



IMPORTANCE OF THE MASONRY 
MOCK-UP

REPLICATION OF WALL CONDITIONS
• May require more than one mock up
• Sizes of units
• Flashing
• Color
• Texture
• Cleaning and Sealing
• Etc.

CARE OF INSTALLATION
• Same as the wall

FOR EVERYONE’S PROTECTION

IMPORTANT NOT TO REMOVE FROM JOB



IMPORTANCE OF THE MASONRY 
MOCK-UP

• Plans – on the job
• Specs – in the truck
• Mock up Panel – hauled off site

JOB SITE ORDER OF IMPORTANCE

• Mock up Panel – viewed under a microscope by forensic engineers
• Specs – Studied by attorneys word for word
• Plans – Available if needed

COURT OF LAW ORDER OF IMPORTANCE



WHERE IS 
THE INFO?



WHERE IS 
THE INFO?



Key Inspection Points for 
Masonry Construction

Do the masonry 
units, mortar, 
grout and 
reinforcing steel 
meet 
specifications?
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RELATIONSHIP TABLE
CONCRETE BLOCK GROUT MORTAR BRICK

PRODUCT 
SPEC

ACI 301
C-94

C-90 C-476 C-270 C-216
C-652

SAMPLING
& 

TESTING

C-31
C-39

C-140
C-1314

C-1019 C-780 C-67

DESIGN & 
INSTALLATIO

N

ACI 318 TMS 
402/602

TMS
402/602

TMS 
402/602

TMS
402/602



COMPRESSIVE STRENGTH

PG. S-18   TABLE 2 



Not tested by C1019??
THEN IT’S NOT GROUT

GROUT

C-476
TMS 602

C-1019

TMS 602

ASTM C-1019



HOW DO WE CLASSIFY 

MORTARS?

M - 2500 psi

A
S - 1800 psi

O
N - 750 psi

W
O - 350 psi

R
K - 75 psi



6.3  Water Retention

Start with the flow test . . . . .

vacuum/suction . . . flow test again.

ASTM C 270

IN THE
LAB



IN 
THE

FIELD

MORTAR

C-270

C-780

TMS 602

C780 – SAMPLING AND TESTING
OF MORTAR IN THE FIELD



KEYS TO 
GOOD 

MORTAR



REINFORCING BAR MARKINGS



REINFORCING 
BAR MARKINGS



KEY INSPECTION POINTS

Are dowels 
properly placed?    
Will the length of 
the dowels 
provide adequate 
lapping?
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PLACEMENT TOLERANCES

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



PLACEMENT TOLERANCES

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



KEY INSPECTION POINTS

Verify proper 
placement of 
reinforcing steel, joint 
reinforcement, control 
joints, flashing, weeps, 
anchors and any other 
embedded item 
detailed in the plans 
and specifications.
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CONTROL 
JOINT 

EMPIRICAL 
METHOD

NCMA TEK 
10-2D



LOCATION OF 
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. 



CONTROL 
JOINT 

EMPIRICAL 
METHOD

NCMA TEK 
10-2C 

TABLE 1



CONGESTION









KEY INSPECTION POINTS

Verify proper 
embedment, 
cover and lap of 
reinforcing steel, 
bolts, ties, etc. 
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=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 Ed FBC

TMS 402 
LAP 

METHOD



 0.13db
2fyγ

K√f'm

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

ld=

=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

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

EMBEDMENTS & LAPS



COVER REQUIREMENTS (AGAIN!)

PG. S-66  
SECT 3.4 B. 4. 



KEY INSPECTION POINTS

Are the head joints 
and bed joints full to 
the depth of the face 
shell?     Are the 
widths of the mortar 
joints within 
specifications?
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Full head joint -
Equivalent to the 

thickness
of the face shell



Reasons for Full Head and 
Bed Joints

1- Load Transfer
2- Water Intrusion



Head Joints 1/8” to ¾”

tolerances

PG. S-64  SECT 3.3 F. 

KEY INSPECTION POINTS



KEY INSPECTION POINTS

Are cleanouts 
provided in the 
bottom course of 
masonry for each 
cell where the grout 
pour height exceeds 
5’-4”?     Are cleanout 
openings 
adequately sized?

7



KEY INSPECTION 
POINTS

Cleanout also 
is for cleaning out





Key Inspection Points
Size of cleanout = 3 inch minimum



PG. S-58  SECT 3.2 F. 

CLEANOUTS



KEY INSPECTION POINTS

Are cells receiving 
grout sufficient in 
size and free of 
obstructions?    8



6

Collar Joint6

GROUT SPACE REQUIREMENTS

PG. S-77  SECT 3.5 C. 
TABLE 6 





KEY INSPECTION POINTS

Verify that the walls 
are plumb and level 
within tolerances.9



¼” in 10’ – ½” Max

MembersTOLERANCE TABLE

PG. S-65  SECT 3.3 F. 



KEY INSPECTION POINTS

In columns and 
pilasters:

- Is the reinforcing steel 
properly tied at specified 

spacing? 

- Is the proper gauge   
column tie being used?
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DEFINITION 
OF A 

COLUMN 

pg. C-15  Sect 2.2 

pg. C-56  Sect CC 5.3  



Special Column 
Requirements



Are ties 
needed on 
columns?



CODE DEFINITION OF A PILASTER

PG. C-18  SECT 2.2 



CODE COMMENTARY ON A PILASTER

Pilaster – A pilaster may support axial loads parallel to
its longitudinal axis, as well as ………………….
Longitudinal reinforcement in a pilaster only needs to be
laterally tied if the design relies upon that reinforcement
to resist axial and/or flexural compression, although
lateral ties (stirrups) may also be required if shear
stresses are high.   

PG. C-18  
COMMENTARY



A Pilaster Built Integrally with no Specific Vertical Load is not a Column

From The 7th Edition Florida Building Code Chapter 21 

PILASTERS



KEY INSPECTION POINTS

If grouting is inspected:

- Does the grout have 
adequate slump?

- Is the grout properly       
consolidated and 
reconsolidated?
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BAR MUST BE 
EMBEDDED IN 

GROUT



GROUTING

PG. S-76  SECT  3.5 A.



Suggest working this out before the job starts
if it is perceived as a potential problem.
Temperature may be a better guage.

Conflict between TMS 602-16 and FBC 7th Ed.

7TH ED. FBC SECT 
2122.8.7

GROUTING



GROUTING

PG. S-76  SECT  3.5 B.

USE GROUT STOP --- SCREEN – NO FELT PAPER



PG. S-6  SECT  1.2

GROUT POUR & GROUT LIFT



(C-476)

GROUT POUR & GROUT LIFT

PG. S-78 SECT  3.5 D.



PG. S-78  SECT  3.5 E.

CONSOLIDATION & RECONSOLIDATION

FLORIDA HVHZ CODE ALLOWS PUDDLING



Questions?Thank You!


