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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 immediate 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 
immediate 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.



MASONRY 
WORKSHOP 
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WHAT IS THE 
ROLE OF THE 

MASON?



COMPONENTS OF THE MASONRY SYSTEM

DESIGN MATERIALS INSTALLATION



THEREFORE

Perfect Design

Perfect  Materials

Perfect Installation

=
Perfect 

MASONRY



WRONG!

Perfection is 
an imperfect 
expectation! 



IN REALITY

A Quality 
Masonry 
System

Quality Design

Quality Material

Quality Installation

=



WHAT IS GOOD MASONRY?

 Looks Good

 Economical

 Functional

Durable



MASONRY MORASS
“More than 100 discrete architectural decisions with 

more than 1,000 options are necessary to design a 
simple masonry cavity wall, If stainless steel ties are 
required for stone, why not for brick? If the architect 

doesn’t know, he can hire one of 50 or more former 
bricklayers, died-again contractors, struggling 

architects, hired-gun engineers, and assorted chemists, 
ceramists, and petrographers all of whom call 

themselves masonry experts.” 

-Clayford T. Grimm, P.E., Austin Texas
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TMS 402/602
3.2 — Construction Considerations

3.2.1 Grouting, minimum spaces

The minimum dimensions of spaces provided for the
placement of grout shall be in accordance with Table 3.2.1.
Grout pours with heights exceeding those shown in Table
3.2.1, cavity widths, or cell sizes smaller than those permitted
in Table 3.2.1 or grout lift heights exceeding those permitted
by Article 3.5 D of TMS 602/ACI 530.1/ASCE 6 are
permitted if the results of a grout demonstration panel show
that the grout spaces are filled and adequately consolidated.
In that case, the procedures used in constructing the grout
demonstration panel shall be the minimum acceptable
standard for grouting, and the quality assurance program shall
include inspection during construction to verify grout
placement.



TMS 402/602
3.2 — Construction Considerations

3.2.2 Embedded conduits, pipes, and sleeves

Conduits, pipes, and sleeves of any material to be
embedded in masonry shall be compatible with masonry and
shall comply with the following requirements.

3.2.2.1 Conduits, pipes, and sleeves
shall not be considered to be structural replacements for the
displaced masonry. The masonry design shall consider the
structural effects of this displaced masonry.



TMS 402/602
3.2 — Construction Considerations

3.2.2.2 Conduits, pipes, and sleeves in masonry shall be no closer
than 3 diameters on center. Minimum spacing of conduits,
pipes or sleeves of different diameters shall be determined
using the larger diameter.

3.2.2.3 Vertical conduits, pipes, or sleeves placed in masonry
columns or pilasters shall not displace more than 2
percent of the net cross section.

3.2.2.4 Pipes shall not be embedded in masonry, unless properly
isolated from the masonry, when:

(a) Containing liquid, gas, or vapors at temperature
higher than 150º F (66ºC).

(b) Under pressure in excess of 55 psi (379 kPa).

(c) Containing water or other liquids subject to freezing.



How do you fit 
10lbs. of sugar 
in a 5 lb. bag???

















GET YOUR 
*#@%^!?@#%&*
STUFF OUT OF 

MY WALL!!!













Specifications for Masonry 
Structures and Commentary

3.5 G. Alternate grout placement — Place masonry units and
grout using construction procedures employed in the
accepted grout demonstration panel.



Specifications for Masonry 
Structures and Commentary

3.1 — Inspection
3.1 A. Prior to the start of masonry construction, the

Contractor shall verify:
1. That foundations are constructed within a level
alignment tolerance of ±1/2 in. (12.7 mm).
2. That reinforcing dowels are positioned in
accordance with the Project Drawings.

3.1 B. If stated conditions are not met, notify the
Architect/Engineer.







S57 - BED 
JOINTS AT 

FOUNDATIONS

In the starting course on foundations 
and other supporting members, 
construct bed joints so that the bed 
joint thickness is at least ¼in. (6.4 
mm) and not more than:
• ¾ in. (19.1 mm) when the masonry is un-

grouted or partially grouted.

• 1¼ in. (31.8 mm) when the first course of 
masonry is solid grouted and supported 
by a concrete foundation.
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MASONRY  
TOLERANCES



A. Dimensions and Locations of Elements

1. For dimensions in cross section or elevation, do not vary by 
more than plus 1/2 inch or minus 1/4 inch.

2. For location of elements in plan, do not vary from that indicated 
by more than plus or minus 1/2 inch.

3. For location of elements in elevation, do not vary from that 
indicated by more than plus or minus 1/4 inch in a story height 
or 1/2 inch total.



B. Lines and Levels

1. For bed joints and top surfaces of bearing walls, do not vary from 
level by more than 1/4 inch in 10 feet, or 1/2-inch maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and 
reveals, do not vary from level by more than 1/8 inch in 10 feet, 1/4 
inch in 20 feet, or 1/2-inch maximum.

3. For vertical lines and surfaces, do not vary from plumb by more than 
1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2-inch maximum.

4. For conspicuous vertical lines, such as external corners, door jambs, 
reveals, and expansion and control joints, do not vary from plumb by 
more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch 
maximum.



B. Lines and Levels (continued)

1. For lines and surfaces, do not vary from straight by more than 
1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2-inch maximum.

2. For vertical alignment of exposed head joints, do not vary from 
plumb by more than 1/4 inch in 10 feet or 1/2-inch maximum.

3. For faces of adjacent exposed masonry units, do not vary from 
flush alignment by more than 1/16 inch except due to warpage 
of masonry units within tolerances specified for warpage of 
units.



C. Joints

1. For bed joints, do not vary from thickness indicated by more than 
plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch.

2. For exposed bed joints, do not vary from bed-joint thickness of 
adjacent courses by more than 1/8 inch.

3. For collar joints, do not vary from thickness indicated by more than 
plus 3/8 inch or minus 1/4 inch.

4. For exposed head joints, do not vary from thickness indicated by 
more than plus or minus 1/8 inch. Do not vary from adjacent bed-
joint and head-joint thicknesses by more than 1/16 inch.

5. For exposed bed joints and head joints of stacked bond, do not vary 
from a straight line by more than 1/16 inch from one masonry unit to 
the next.













TMS
402/602



TMS 402/602
Code & Commentary C-192

12.2.2.6 Masonry veneer anchored to wood backing

12.2.2.6.1 Veneer shall be attached with any anchor 
permitted in Section 12.2.2.5.

12.2.2.6.2 Attach each anchor to wood studs or wood 
framing with a corrosion-resistant 8d common nail, 
or with a fastener having equivalent or greater 
pullout strength. For corrugated sheet-metal 
anchors, locate the nail or fastener within 1/2 in. 
(12.7 mm) of the 90-degree bend in the anchor.



TMS 402/602
Code & Commentary C-192

12.2.2.6.3 When corrugated sheet metal anchors are used, 
a maximum distance between the inside face of the 
veneer and outside face of the solid sheathing of 1 
in. (25.4 mm) shall be specified. When other 
anchors are used, a maximum distance between the 
inside face of the veneer and the wood stud or wood 
framing of 4½ in. (114 mm) shall be specified. A 1-in. 
(25.4-mm) minimum air space shall be specified.



TMS 402/602
Code & Commentary C-192

12.2.2.7 Masonry veneer anchored to steel backing
12.2.2.7.1 Attach veneer with adjustable anchors.
12.2.2.7.2 Attach each anchor to steel framing with at 
least a No. 10 corrosion-resistant screw (nominal shank 
diameter of 0.190 in. (4.8 mm)), or with a fastener 
having equivalent or greater pullout strength.
12.2.2.7.3 Cold-formed steel framing shall be corrosion 
resistant and have a minimum base metal thickness of 
0.043 in. (1.1 mm).
12.2.2.7.4 A 4½ in. (114-mm) maximum distance 
between the inside face of the veneer and the steel 
framing shall be specified. A 1 in. (25.4 mm) minimum 
air space shall be specified.



TMS 402/602
Code & Commentary C-192

12.2.2.8 Masonry veneer anchored to masonry or concrete 
backing

12.2.2.8.1 Attach veneer to masonry backing with wire 
anchors, adjustable anchors, or joint reinforcement. 
Attach veneer to concrete backing with adjustable 
anchors.

12.2.2.8.2 A 4½ in. (114-mm) maximum distance 
between the inside face of the veneer and the outside 
face of the masonry or concrete backing shall be 
specified. A 1 in. (25.4 mm) minimum air space shall 
be specified.



TMS 402/602
Code & Commentary C-192

12.2.2.9 Veneer not laid in running bond —

Anchored veneer not laid in running bond shall have 
joint reinforcement of at least one wire, of size W1.7 
(MW11), spaced at a maximum of 18 in. (457 mm) on 
center vertically.









D&#%
Who slammed 
the 
Door???









Quality 
Assurance





























MSJC CODE TABLE 1.14.1.1-Level 1 
QUALITY ASSURANCE

Minimum Tests and Submittals Minimum Inspection

Certificates for materials used in masonry 
construction indicating compliance with the 

contract documents

Verify compliance with the approved 
submittals



MINIMUM TESTS

MINIMUM SPECIAL
INSPECTION









ASTM C-1019
Standard Test Method 
for Sampling and Testing 
Grout

1.Scope
1.1 This test method covers procedures 

for both field and laboratory sampling 
and compression testing of grout used 
in masonry construction.
Note 1-The testing agency performing 
this test method should be evaluated in 
accordance with Practice C 1093.
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ASTM 1093-19 
STANDARD PRACTICE FOR 
ACCREDITATION OF TESTING 
AGENCIES FOR UNIT 
MASONRY
1. Scope
1.1 This practice covers the minimum requirements for 

laboratory personnel, for establishing and maintaining a 
quality system, and it establishes minimum qualifications 
for agencies engaged in the testing of masonry materials.

1.2 Criteria are provided for evaluating the capability of an 
agency to properly perform designated tests on masonry 
materials, and for establishing guidelines pertaining to an 
agency’s organization, personnel, facilities, and quality 
system. This practice may be supplemented by more 
specific criteria and requirements for particular projects. 

1.3 This practice can be used as a basis to evaluate testing 
agencies, and it is intended for use for the qualifying or 
accrediting of testing agencies, or both, public or private, 
engaged in the testing of masonry materials.





TMS 402/602
Code & Commentary C-18

1.15 -- Quality assurance program

The quality assurance program shall comply with the
requirements of this section, depending on the facility function,
as defined in the legally adopted building code or ASCE 7-02.
The quality assurance program shall itemize the methods used to
verify conformance of material composition, quality, storage,
handling, preparation and placement with the requirements of
ACI 530.1/ASCE 6/TMS602.





REMEMBER!

MASONRY IS A 
HANDCRAFTED
SYSTEM

ALWAYS
ALLOW FOR VARIATIONS 
IN MATERIALS AND 
INSTALLATION



IN CONCLUSION

Masonry is Forever - so get it right the first time!!

“Promote and do good Masonry” - MAF



WORKMANSHIP

Design-Constructablility

Material-Compatibility

Preparation-Organization

Conditions-More than just Weather

Craftsmanship-Say What?





Are there any 
questions?
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ASTM C270



ASTM C270

1. Scope
1.1 This specification covers mortars for 
use in the construction of non-reinforced 
and reinforced unit masonry structures. 
Four types of mortar are covered in each 
of two alternative specifications: (1) 
proportion specifications and (2) 
property specifications.

1.3 When neither proportion or property 
specifications are specified, the 
proportion specifications shall govern, 
unless data are presented to and 
accepted by the specifier to show that 
mortar meets the requirements of the 
property specifications.



ASTM C270

3. Specification Limitations

3.1 Laboratory testing of mortar to ensure compliance with the property specification 
requirements of this specification shall be performed in accordance with 5.3. The property 
specification of this standard applies to mortar mixed to a specific flow in the laboratory.

3.2 Property specifications requirements in Table 1 shall not be used to evaluate construction 
site-produced mortars.

NOTE 2—Refer to X1.5.3.1 for further explanation. 

3.3 Since the compressive strength values resulting from field tested mortars do not 
represent the compressive strength of mortar as tested in the laboratory nor that of the mortar 
in the wall, physical properties of field sampled mortar shall not be used to determine 
compliance to this specification and are not intended as criteria to determine the acceptance 
or rejection of the mortar (see Section 8 and Guide C1586).



ASTM C270

8.1.1 Implementation and observation of 
appropriate procedures for proportioning 
and mixing approved materials, as 
described in Section 7.

8.1.2 Test Method C780 Annex 4, 
Mortar Aggregate Ratio to determine the 
aggregate to cementitious material ratio 
of mortars while they are still in a plastic 
state.

8.2 Guide C1586 is suitable for 
developing quality assurance procedures 
to determine compliance of mortars to 
this standard.

8.3 Test Method C780 is suitable for the 
evaluation of masonry mortars in the 
field. However, due to the procedural 
differences between Specification C270 
and C780, the compressive strength 
values resulting from field sampled 
mortars are not required nor expected to 
meet the compressive strength 
requirements of the property 
specification of Specification C270, nor 
do they represent the compressive 
strength of the mortar in the wall.



ASTM C780



ASTM C780

1.4 The test results obtained under this 
test method are not required to meet the 
minimum compressive values in 
accordance with the property 
specifications in Specification C270.

5.2.4 Mortar aggregate ratio testing 
(Annex A4) provides a method for 
determining the ratio of aggregate-to-
cementitious materials. The sieving 
operation employed during this test is 
incapable of separating an individual 
cementitious material when more than 
one such material is used, but can 
accurately establish the aggregate-to-
cementitious materials ratio of the 
mixture.



ASTM C476



ASTM C476

4. Grout Type and Proportions

4.1 Type—Grout type shall be specified as 
fine or coarse.

4.1.1 Fine grout shall be manufactured 
with fine aggregates.

4.1.2 Coarse grout shall be manufactured 
with a combination of coarse and fine 
aggregates.

NOTE 7—Building code provisions and 
grout space dimensions should be 
reviewed when selecting grout type or 
types. 

4.2 Proportions of Ingredients—
Proportions shall be determined as follows:

4.2.1 Conventional Grout—Proportions 
shall be determined by one of the following 
methods:

4.2.1.1 Requirements of Table 1.

4.2.1.2 Specified Compressive Strength—
Proportions established by 28-day 
compressive strength tests in accordance 
with Test Method C1019 that equal or 
exceed the specified compressive strength. 
The grout shall be mixed to a slump of 8 to 
11 in. (200 to 280 mm) as determined by 
Test Method C143/C143M and shall have a 
minimum compressive strength of 2000 psi 
(14 MPa) at 28 days.


