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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,EQ6 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.
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WHAT IS GOOD MASONRY?

‘/ Looks Good

‘/ Functional

v Economical

‘/ 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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Designing for

constructability

Don’t jeopardize a building’s structural integrity:
Consider the shape and nature of masonry materials
and accessories, the placement of openings,

and current construction practices

By Carolyn Schierhorn

hen architects and en-
gineers lack practical
knowledge of masonry

construction, their designs that
look great on paper may be un-
workable in the field. Similarly,
when masons don’t appreciate
the engineering and aesthetic
considerations involved in a de-
sign, they may improvise, unwit-

tingly compromising a building’s
structural integrity.

If architects don’t inspect their
work in progress, completed build-
ings not only may bear little re-
semblance to their plans, but also
may develop serious performance
problems over time.

It’s unrealistic to expect archi-
tects, engineers, masonry contrac-

All photos by Larry Coburn

The plans call for continuous reinforcement 4 feet on center, which may not be
practicable on walls with windows. Note how masons bent the rebar and changed
spacing at openings.
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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.



THE TMS 402/602

SOCIETY 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.



THE TMS 402/602

SOCIETY 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 150° F (66°C).

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

(c) Containing water or other liquids subject to freezing.
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SPECIFICATION FOR MASONRY STRUCTURES AND COMMENTARY

MANDATORY REQUIREMENTS CHECKLIST (Continued)

Section/Part/Article

Notes to the Architect/Engineer

24H Prestressing anchorages, couplers. and
end blocks

Joint fillers
Prefabricated masonry

PART 3 _ EXFECUTION
Pipes and conduits
Accessories
Movement jounts

Placement tolerances

Veneer anchors

Specify the anchorages and couplers and their corrosion protection.

Specify size and shape of joint fillers.

Specify prefabnicated masonry and requirements i supplement of
those of ASTM C901.

Specify sleeve sizes and spacing.
Specify accessones not indicated on the project drawings.
Indicate type and location of movement jomts on the project drawings.

Indicate o distance for beams on drawings or as a schedule i the
project specifications.

Specify type of anchor required.




ASONKRY CRACKS:
WEAK SUSPENDERS




5-82

TMS G02-13HACH 530.1-13/ASCE 6-13

OPTIONAL REQUIREMENTS CHECKLIST

Section/Part/Article

Notes to the Architect/Engineer

PART 1 — GENERAL
158

1.6 Quality assurance
232

25A Movement joint
and

25B

25D Masonry cleaner
26A Mortar

26B2 Grout consistency

Specify additional required submittals.

Define who will retain the Testing Agency and Inspection Agency.,
if other than the Owner.

Specify grout requirements at variance with TMS 602/
ACT 530.1/ASCE 6. Specify admixtures.

Specify requirements at variance with TMS 602/ACT 530.1/ASCE 6.

Specify where acid or caustic solutions are allowed and how to
neutralize them.

Specify if hand nuxing 1s allowed and the method of measurement
of material.

Specify requirements at variance with
TMS 602/ACT 530.1/ASCE 6



FAERT 3 __FXFECUTION

3acC Wetting masonry units
33A Bond pattern

33B2 Bed and head joints
33B3  Collar joints

33B4 Hollow units

33Bs5 Solid units

33B7 Glass umnits

33B9b AAC Masonry
3i3D2 Embedded items and accessones
34B10  Jomt remnforcement
34C2 3 and4

Specify when umits are to be wetted.

Specify bond pattern if not munning bond.

Specify thickness and toohng diffenng from
TMS 602/ACT 530 1/ASCE 6.

Specify the filling of collar joints less than */; in. (19.1 mm) thick
differing from TMS 602/ACT 530.1/ASCE 6.

Specify when cross webs are to be mortar bedded.
Specify mortar bedding at variance with TMS 602/ACT 530.1/ASCE 6.
Specify mortar bedding at variance with TMS 602/ACT 530 1/ASCE 6.

Specify when mortar may be omitted from AAC mnmng bond masonry
head jomts that are less than 8 i (200 mum) (nonunal) tall.

Specify locations where sleeves are required for pipes or conduits.

When joint reinforcement 15 used as shear reinforcement. specify a lap
length of 484}, mstead of 6 inches.

Specify requurements at vaniance with TWVS 602/ACT 530 1/ASCE 6.




THE
MASONRY
SOCIETY

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.



THE
MASONRY
SOCIETY

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.
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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 %in. (6.4
mm) and not more than:

* %in.(19.1 mm) when the masonry is un-
grouted or partially grouted.

e 1%in.(31.8 mm) when the first course of
masonry is solid grouted and supported
by a concrete foundation.
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ASTM C15.05.07 - Tolerances

Location

CMs

Master Spec

Proposed
ASTM Standard

Proposed
ASTM Precision

Ext. Corners & Consp.
Lines & Levels

+1/4"110'
+1/2" max

+1/4"120'
+1/2" max

+ 3/8"

+1/4"

+1/4"110'
+3/8"/20" £1/2"

Centerline of
Sealant Jt.

172"

+3/8"

Cross-Section
Dimension

-1/4" to +1/2"

-1/4" to +1/2"

-3/8" to +1/2"

-1/4" to +3/8"

Adjacent Unit Faces in
Plane

+1/8"

+1/16"

Mortar Ji(Bed)
Thickness

+1/8"

+1/8" 1 1/2" max

-1/8" to +1/4"

+1/8"

+1/8"

Mortar Jt(Head)
Thickness

-1/4" to +3/8"

+1/8"

-1/4" to +3/8"

-1/8" to +1/4"

-1/4" to +3/8"

Corresp. Head Jt. Not
Stack Bond

+5/8"

+ 3/8"

Vert. Alignment Not to
Exceed 30'0"

+1/4"/10'
+1/2" max

izll

- i

Corresp. Head Jt.
Stack Bond

+1/8"

+1/16"

Vert. Alignment Stack
Bond 30'0"

+1"

+1/2"




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 bedjoints 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. Forvertical lines and surfaces, do not vary from plumb by more than
1/4 inchin 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.

2.

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.

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.

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 bedjoints, 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.



MASONRY

TOLERANCES




Recommended Practices
for Laying Concrete Block

PCA~

America’s Cement Manufacturers™
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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 1n.
(12.7 mm) of the 90-degree bend 1n the anchor.



THE
MASONRY
SOCIETY

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 4% in. (114 mm) shall be specified. A 1-in.
(25.4-mm) minimum air space shall be specified.



THE TMS 402/602

SociETY | 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 4" 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.



THE TMS 402/602

SociETY | 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 4! 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.



THE
MASONRY
SOCIETY

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.
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Quality

Assurance

Inspection, if done
by knowledgeable
iInspectors with
good judgment and
an understanding
of the masonry
system is good for
the mason and the
mason contractor.
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MSJC CODE TABLE 1.14.1.1-Level 1
QUALITY ASSURANCE

Minimum Tests and Submittals Minimum Inspection
Certificates for materials used in masonry Verify compliance with the approved
construction indicating compliance with the submittals
contract documents




MINIMUM TESTS

Verification of Slump flow and Visual Stability Index (VSI) as delivered to the project site
1n accordance with Article 1.5 B.1b.3 for self-consolidating grout

Verification of /'y, and /';4c 1n accordance with Article 1.4 B prior to construction,
except where specifically exempted by the Code.

MINIMUM SPECIAL INSPECTION

. @)

Inspection Task Frequency Reference for Criteria
TMS 402/ TMS 602/
Continuous | Penodic ACT 530/ ACI 530.1/
ASCE S ASCE®6

M I N I M U M T ESTS 1. Verify compliance with the approved submittals % Art 15
2. As masonry construction begins, verify that the

following are m comphance:

a. Proportions of site-prepared mortar X At 21 26A

b. Construction of mortar jomts X At 33B

c. Grade and size of presiressing tendons and X Art. 24 B,
MINIMUM SPECIAL

d. Location of remforcement. connectors. and X Art. 34.36A

prestressing tendons and anchorages

INSPECTION S X

f Properties of thin-bed mortar for AAC masonry x® x© Art:21.C
3. Prior to grouting, verify that the following are in
compliance:
a. Grout space X Art. 32D,
32

b. Grade. type. and size of remnforcement and X Se}:. 6.1 Art 24 34
anchor bolts, and prestressing tendons and
anchorages

c. Placement of reinforcement. connectors, and X Sec.61.621, | At 32E 34,
prestressing tendons and anchorages 626627 36A

d. Proportions of site-prepared grout and X Art 26 B,
prestressing grout for bonded tendons 24G1b

e. Construction of mortar jonts X A 33B




AMINIMUM SPECIAL INSPECTION
Inspection Task Frequency @ Reference for Criteria
TMS 402/ TMS 602/
Continuous Periodic ACI 530/ ACI 53001/
ASCE 5 ASCE6
4. Venify during construction:

a. Size and location of structural elements X Art. 33F

b. Type, size, and location of anchors. including X Sec. 1.2.1{e),
other details of anchorage of masonry to 6.143.621
structural members. frames, or other construction

c. Welding of reinforcement X Sec.8.1.6.7.2,

9.3.3.4 (c).
11.3.3.4(b)

d. Preparation. construction. and protection of masonry X Art 18C.
durmg cold weather (temperature below 40°F 18D
(4.4°C)) or hot weather (temperature above 90°F
(32.2°C))

e. Application and measurement of prestressing X Art. 36B
force

f Placement of grout and prestressing grout for X Art 3.5,
bonded tendons 1s 1n compliance 3I6C

g. Placement of AAC masonry units and x® X® Art. 33 B39,
construction of thin-bed mortar joints 33F1b

5. Observe preparation of grout specimens, mortar X Art. 14B2a3,
spectmens, and/or prisms 14B2b3.
14B2c3,

14B3,14B4

{a) Frequency refers to the frequency of Special Inspection. which may be continuous dunng the task listed or peniodic
during the listed task. as defined 1 the table.

(b) Required for the first 5000 square feet (465 square meters) of AAC masonry.

(c) Required after the first 5000 square feet (465 square meters) of AAC masonry.




Table 5 — Level C Quality Assurance

AINNNIAMTUM TESTS
Veritfication of /7, and /440 10 accordance with Article 1.4 B prior to construction and for
every 5.000 sq. ft (465 sq. m) during construction
Verification of proportions of materials in premixed or preblended mortar. prestressing
grout, and grout other than self-consolidating grout as delivered to the project site
Vertfication of Slump flow and Visual Stability Index (VSI) as delivered to the project site
i accordance with Article 1.5 B 1 b 3 for self-consolidating grout
MINIMUM SPECIAL INSPECTION
Inspection Task Frequency @) Reference for Criteria
TMS 402/ TMS 602/
Continuous | Periodic ACT 530/ ACT 5301/
ASCES ASCE 6
1. Venfy comphiance with the approved submittals X At 15
2 Venfy that the following are in compliance:
a. Proportions of site-nuxed mortar, grout. and X Art. 21.26 A,
prestressing grout for bonded tendons 26B.106C
24G1b
b. Grade, type, and size of reinforcement and anchor X Sec. 6.1 Art. 24 34
bolts. and prestressing tendons and anchorages
c. Placement of masonry units and construction of X Art. 33B
mortar joints
d. Placement of reinforcement. connectors. and X Sec. 6.1.6.2.1, Art. 32E. 34
prestressing tendons and anchorages 626627 36A
e. (Grout space prior to grouting X Art. 3.2D.
32F
f Placement of grout and prestressing grout for X Art. 35.36C
bonded tendons
g. Size and location of structural elements X Att. 33F




2. Size and location of structural elements X Art 33F
Type. size, and location of anchors including other X Sec. 1.2.1{e).
details of anchorage of masonry to structural 6143,
members, frames. or other construction 621
1. Welding of remforcement X Sec. 8.1.6.7.2.
9334 (c).
11.3.3.4(b)
1. Preparation, construction. and protection of masonry X At 18C.18D
during cold weather (temperature below 40°F
(4.4°C)) or hot weather (temperature above 90°F
(32.2°C))
k. Application and measurement of prestressing force X A 36B
I Placement of AAC masonry units and construction X Art 33B9,
of thin-bed mortar joints 313F1b
m. Properties of thin-bed mortar for AAC masonry X A 21C1
3. Observe preparation of grout specimens, mortar X At 14B2ai,
specimens, and/or prisms 14B2b3,
14B2c3.
14B3 14B4

{z) Frequency refers to the frequency of Special Inspection, which may be continnous during the task listed or periodic during the listed task, as defined in the
table.




ASTM C-1019
Standard Test Method

for Sampling and Testin
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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Q‘S‘IP Designation: C1019 - 16
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Standard Test Method for
Sampling and Testing Grout’
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1. Scope*

1.1 This test method covers procedures for both field and
laboratory sampling and compression testing of grout used in
masoary coastruction. Grout for masonry is specified under
Specification C476.

Nors |—The keting sgency performing this ent method should be
evalusead in accondance with Practice C 1053

1.2 The values stated in inch-pound units are to be mgarded
as standard. The values given in parentheses are mathematical
conversions 10 SI units that are provided for information only
and are pot considerad standard.

1.3 This standard does aot purport to address all of the
safety concerns, if any, associated with its ase. It is the
responsibility of the wser of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regalatory limitations prios 10 use

1 Referenced Documents
21 ASTM Standands
CINCIIM Test Method for Compressive Strength of Cylin-
drical Concrete Specimens
43M Test Method for Slump of Hydraulic-Cement

S cation for Grout for Masonry

C511 Specification for Mixing Rooms, Moist Cabinets,
Moist Rooms, and Water Storage Tanks Used in the
Testing of Hydmulic Cements and Concretes

€617 Practice for Capping Cylindrical Concrete Specimens

CI064/C1064M Test Method for Temperature of Freshly
Mixed Hydraulic-Cement Concrete

C1093 Practice for Accreditation of Testing Agencies for
Masonry

" This st memad 5 Gnder e jurtaticon of ASTM Comae C12 08 Morary
u(mm\nu\nwcymunran:l of

CI61LCI61IM Test Method for Slump Flow of Self-
Consolidating Concrete

3. Significance and Use
3.1 Grout used in masonry is a fluid mixture of comentitious
matenals and aggregate with a high water coatent for ease of
lacement

3.1.1 Dunng construction, grout 1s placed within or betwoen
absorptive masonry units. Excess water must be removed from
grout specimens in order to provide compressive strength test
results more nearly indicative of the grout strength in the wall
In this test method. molds are made from masonry units having
the same absorption and moisture conlent charactenstics as
those being used in the construction.

32 This test method is used to either help sclect grout
ions by comparing test values or as a quality control test
for uniformity of grout preparation dunng coastruction.

3.3 The physical exposure condition and curing of the grout
are not exactly reproduced, but this test method does subject
the grout specimens to absorption conditions similar to those
expericaced by grout in the wall

Noms: 2—Test resulls of grout specimess takes from  wall shoald sot
be comparnd to st results obtained with this test method

4. Apparatus

4.1 Maximum-Minimam Thermometer.

42 Straightedge. a steel straightedge not less than 6 in.
(1524 mm) long and not less than Vic in. (1.6 mm) in
thickness.

43 Tamping Rod. a round. straight, steel rod with a diameter
of % = Y in. (10 = 2 mm) and a length of 12 * 4 inches
(300 = 100 millimetres). The rod shall have the tamping end
or both ends rounded to a bemispherical tip of the same
diameter as the rod

CI202 ca Reseanch and MeSod of
Curment. editica appmved Jae. 1 \nt- Pubiished Jasury 2016, Oripimaily
ovesd s 1984, Lt previoss: edition agproved i 2014 a8 CI019 - 14 DOE
0 1S0C108- 16
* For referseood ASTM sUnSas, Vil B ASTM webdslle, WWW.AR.0q, oF
ooact ASTM Costiner Service 3 Srvice@sstm oy, e Aaazal Book of ASTM
Saadints volune information, ff 1o the Saalanl’s Docunent Samnay fae o0
e ASTM websiie

4.4 Nonabsorbent Blocks and Spacery, nonabsorbent. nigid
squares and rectangles with side dimensions 50 as to achieve
the desired grout specimen side dimensions and of sufficient
quantity or thickness to yield the desired grout specimen
height, as shown in Fig. 1, Fig. 2, and Fig. 3

Nomx 3 Nosabworbent blocks may be of plutic, wood. or other

“A Summary of Chasges section appears at the ead of this standard
Copynght ©ASTH lnmewatonal, 100 Ba Hasbror Drivm, PO Bom £700, Wt Corphhuachon, PA 164553525, Ursed Staten
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ASTM 1093-19

STANDARD PRACTICEFOR
ACCREDITATION OF TESTING
AGENCIES FORUNIT
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.

The macrastsel stamband was dorduped = mudnece wsh mbornsbomaly
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Accreditation of Testing Agencies for Masonry®

Ths sandand & ismed sedey (e Suad desipaation C1077, e samber imealiacly foliowta Be desipation iaficais ¢ year of
oviginal adopeon o, i the G of revision, Sie year of kst reviskos. A sumber it pareathieses idicaies the year of bt reappeoal. A
perscripl epation (x) indicales a0 edlonal Claage siece e sl f2vios of vl

1. Scope*®

1.1 This practice covers the minimum requirements for
laboratory persoanel. for establishing and maintaining a quality
system, and it establishes minimum qualifications for agencies
engaged in the testing of masoary 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 onganization, 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 3 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 masoary materials.

1.4 This standard does mot purpori io address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the uver of this standard to establish appro-
priate safety, health, and environmental proctices and deter-
mine the applicability of regulatory limitations prior 1o use

15 This international standard was developed in accor-
dance with intermationally recognized principles on standard-
igation established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Commitice.

2. Referenced Documents

21 ASTM Standands

C6TIC6TM Test Methods for Sampling and Testing Brick

and Structural Clay Tile

CI0WC109M Test Method for Compressive Strength of

Hydraulic Cement Mortars (Using 2-in. or [50-mm] Cube
Specimens)

* This practice I wnler e JuISBCN08 of ASTM Commities C15 00 Masuti-
sand Misondy UsiSs 202 (s B @it sspoasBility of Subomaitice C15.07 o0
Saacards for Laborakery ACCRiiice.

Curroal. aditioa spproved Dec. 15, 2019, Pablidied Jassary 00, Oviginally

approved in 1984, |.3% previoes edition approved in 2015 a5 CHOY - 13077, DOX
10150CI08-19

R crond ASTM HIAEIS, VEML e ASTM wolwile, We'wAmm o, of
oot ASTM CIstomer Sarvice 3t RYVICNGSIm orp. 1<r Asasal Ront of ASTM
Saadsrds velune information, 1 1o e Sanlind’s Docuneol SUnnay page oo
e ASTM webalte.

C117 Test Method for Materials Finer than 75-pm (No. 200)
Sweve in Mineral Aggregates by Washing
C136/C136M Test Method for Sieve Analysis of Fine and
regates
140M Test Methods for Sampling and Testing Con-
Masonry Units and Related Units
M Test Method for Slump of Hydraulic-Cement

M Test Method for Air Content of Freshly Mixed
Concrete by the Volumetric Method

CI85 Test Method for Air Coatent of Hydrulic Cement

Mortar

230/C230M Specification for Flow Table for Use in Tests

lic Cement

Test Method for Air Content of Freshly Mixed

by the Pressure Method

70 Specification for Mortar for Unit Masoncy

5 Practice for Mechanical Mixing of Hydmulic Cement

s and Mortars of Plastic Consistency

170M Specificatioa for Molds for Forming Concrete

st Cylinders Vertically
Test Method for Preconstruction and Construction
Evaluation of Mortars for Plain and Reinforced Unit
Masonry

C1019 Test Method for Sampling and Testing Grout for

nry

Test Methods for Measurement of Masonry Flexural
S eth

1232 Terminology for Masonsy

C1314 Test Method for Compressive Strength of Masoary
Prisms

C1506 Test Method for Water Retention of Hydraulic
Cement-Based Mortars and Plasters

1552 Practice for Capping Concrete Masonry Units, Re-
lated Units and Masoary Prisms for Comy

E4 Practices for Force Verification of Tex

El1 Specification for Woven Wire Test Sieve
Sieves

loth and Test

3, Terminology

3.1 Definitions:

3.1.1 quality sysltem—the organizational structure,
respoasibilities, procedures, processes, capabilities, and re-
sources foe implementing quality management.

*A Summary of Chasgrs section appears at the ead of his standard
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Why Use an
Accredited
Laboratory?

Continue Reading

Take the
guesswork

ACCREDITED:
: BORATORY! =
2001 CMEC ACCREDITED LABORATORY INDEX

April 16, 2019

The Benefits of
Laboratory
Accreditation

Continue Reading




THE TMS 402/602

SociETY | 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 1n 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.
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| Voluntary certification or
mandatory licensing could
help improve workmanship
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REMEMBER!

Le

MASONRY IS A

SYSTEM

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

Preparation-Organization
Conditions-More than just Weather







Are there any
guestions?
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NOTICE: This standard has either been superseded and replaced by a new version or withdrawn.
ontact ASTM International (www.astm.org) for the latest information

Designation: C270 - 14a

Standard Specification for
Mortar for Unit Masonry’
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1. Scope

1.1 This specification covers montars for use in the coastruc-
tion of son-reinforced and reinforced unil masonry strctures.
Four types of mortar are covered in each of two alternative
specifications: (1) proportion specifications and (2) propenty
specifications.

Nom 1 Whea the propesty specification i used 10 qualify masoary
moran, the tetng y performing the test methods shoukd be
evaluued in accordance with Practice C1093

1.2 The proportion or property specifications shall govem as
specified

T3 When neilher proporiion of properly spocibications are
specified. the proportion specifications shall govem, ualess
data are presenied 1o and acceplod by the specifier to show that
mortar meets the requirements of the property specifications.

T This stndard 15 ol 3 Speciication 10 delermine morar
strengths through field testing (sec Section 3).

15 The text of this
footnotes which provide ¢
footnotes (excluding those in tables and fig
coasidersd as requirements of the standard

fication are ideatified in

) shall not be

1.6 The werms used in this spec
manclogies C1180 and C1232

1.7 The valves stated in inch-pound units are to be reganded
s standard. The values given in pareatheses are mathematical
coaversioas to S units that are provided for information caly
:0d are not considered standard

1.8 The following safety hazards caveat pertains oaly to the
test methods section of this specification: This standand doex
not purport 1o address all of the safety coacers. if any,
associated with its use. It i the responsibility of the user of this
siandard o establish appropriaie safety and health practices
and determine the applicabiliry of regulatory limitations prior
10 use.

o
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L Referenced Documents
2.1 ASTM Standanis
€5 Specification for Quicklime for Structural Purposes
C91 Specification for Masonry Cement
C109M Test Method for Compressive Strength
Hydraulic Cement Mortars (Using 2-in. or [S0-mm] Cube
Specimeas)
CI10Test Methods

Physical Testing of Quicklime.
Limastons

28 Test Method for Deasity. Refative Deasil
Gravity), and Absorptios repale
144 Specific Masonry Mortar

(Specific

ses
€305 Practice for Mechanical Mixing of Hydrulic Coment
Pastes and Motars of Plastic Consistency

€511 Sevification for Mivine Rooms. Moist Cabinets
rage Tanks Used in the

i riyumsuss Lenuo and Concretes
pecification for Blended Hydraulic Cements
C780 Test Method for Pr

construction and Constnaction
Evaluation of Mortans for Plain and Reinforoed Unit
Masonry
€052 Test Method for Boad Streagth of Mortar to Masoary
Units

) Specification for Pigmeats for Integrally Colored Con-
crew

fest Methods for Measurement of Masonry Flexural
Bond Strength

C1093 Practice for Accroditation of Testing Agencies for
Masonry

C1157 Performance S

pocification for Hydraatic Cement
180 Terminology of Motar and Grout for Unit Masoary
2 Term y of Masoary

324 Test Method for Examination and Analysis of Hard-
enod Masonry Mortar

C
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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: (/)
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.
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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).
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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 1s suitable for
developing quality assurance procedures
to determine compliance of mortars to
this standard.

8.3 Test Method C780 1s 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.
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Designation: C780- 20
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Standard Test Method for

Preconstruction and Construction Evaluation of Mortars for
Plain and Reinforced Unit Masonry’
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INTRODUCTION

This test method provides a standard procedure for sumpling and lesting mortars fof Composition
and plastic and hardensd properties. either before o dufing actual construction. The procedures
cutlined in the Anoexes ane considered applicable for evaluating various combinations of portland
cement, lime, and masoary cement for mortars common to plain and reinforced unit masoary
onstruction

The test procedures descnbe methods for the measurement of mofar composition and mortar
propenties. No attemgt is made to claim or substantiate specific correlations between the measured
properties and mortar performance in e masonry. However, dats from these test methods can he
combined with other information to formulate jud the quality of the masonry

Testing Gaing e rocedures I auied 10 he precomiructon evaliahon Of masoary morsn
within the laboratory, to the ¢ valuation of masoary mortars af the coastruction sife. an
the degree of quality coatrol exercised during mortar production at the construction s

1. Scope® proportions, comparing
1.1 This test method covers procedures for the ssmpling and
testing of mortars for composition and for their plastic and

the mortar

est results for field mortars to precon:
siruction testing, and determining baich-to-hatch uniformity of

hardened properties. cither before or during their actual use in 14 The te
construction required to meet the minimum compressive value

dance with the propenty specifications in Specification (

results obtained under this st method are pot

in ac

he iesting agoncy poricem
evaused in sccondaace with Practice C|

1.2 Preconstruction Evaluation—This test method permits  and are not considered standar
comparisons of monars made from d als wnder 16 The
simulated feld conditions. It is also used to establish baseline gy oo
values for comparative evaluation of field mortars Gexchadin

ide explan

wirements of the standard

1.3 Construction Evaiuation—Use of this method in the a5 roq
field provides a means for quality assurance of field-m:
mortar. It inclades methods for verifying the momar MiX gy concerns. if any. asociaied W
mrunu?'s.'m of the user of this

its e,
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15 The values stated in inch-pound units are to be reganded
as standard. The values given in parentheses are mathematical
conversions to S1 units that are provided for informatica only

xt of this standard references noles and footnoles
ory material. These notes and footnotes
those in tables and figures) shall not be considered

ed 1.7 This standard does aot parport 1o address all of the
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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 1s used, but can
accurately establish the aggregate-to-
cementitious materials ratio of the
mixture.
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Standard Specification for
Grout for Masonry
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1. Scope*®

1.1 This specification covers two types out, fine and
coarse grout. for use in the construction of masoary structures
Fach type d coarse) is further classified as conventional
grout {roquineg mechanical consolidation by puddling or
vibsation when placed) and seff-consolidating grout (ot re-
quiring mechanical consolidation when placed). Conventional
grout is. specified by (1) proportions or (2) strength requi
ments. Self-consolidating grout is specified by streagth re-
quIrements.

12 The text of this specification references notes and
footnotes that provide explanatory material. These noles and
footnotes (excluding those in tables and figures) shall not be
considered as requirements of this specification

13 The values stated in inch-pound units are to be reganded
as standard The values given in parentheses are mathematical
conversions 1o ST uaits that are provided for information only
and are not considered standard.
international siandand was developed in accor-
intermationally recognized principles
ization estabiihed in the Deciion on Pricples for the
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CA94CI94M Specification for Chemical Admixtures for
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“SG5/C505M Specification for Blended Hydraulic C

icout

) Test Method for Sampling and Tests
] oc Hydraulic

M Performance Specification

2/C1602M Specificat

Production of Hydrautic C
IM Test Med

Consolidating Concrete

for Mixing Water Used in the
pent Concrete
for Slump Flow of Self

3. Materiaks

| Materials used as ingredicats in grout shall coaform to
e fequirements specif
111 Cementitious Mai
confiorm to one of the following specific
3.1.1.1 Portland Cement—Type 1. 1A, 11,
of \p.:m; oa C1SOTC1SOM.
Bi ements—Type Il

or a combination of (A) and (M
-ation CSUSCSI5M.
Cemeats—Types GU, HE
0 CHST/C1ISTM

1.4 Quicklime—Specification €5

a1
2015 Hylritod Line--Tops & of Syecicabin COUD.
3116 Coal Fly Ash or Raw Calcine

Specification C618. Addition rates shall be in an amount

govemed by the portland-pozzolan cemeat cat
fication CSOMCS9SM. The grow produced with blends of
portiand cement and fly ash o raw calcined natunal pozzolan
shall have the compressive streagth specifiod (4212 or
4

*A Sumsmary of (hasges section appears at the end of this standard
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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.



