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INTRODUCTION

Concrete masonry is a popular building material in part
because of its strength, versatility, durability, economy and
resistanceto fire, impact, noise and termites. To function as
designed, however, concrete masonry buildings must be
constructed properly.

Concrete masonry isusedin projectsranging fromsmall
singlestory buildingsto multistory loadbearing projectsand
is used in every building type and occupancy, including
institutional, residential, commercial and manufacturing fa-
cilities. Because of the varying nature of these facilities,
masonry construction continues to evolve, becoming more
detailed and multifaceted. Reinforced masonry requires
masons to not only lay masonry units, but to also properly
placereinforcing steel andgrout. Astheintricacy andvariety
of masonry systemscontinuesto expand, sodoestheneedfor
educated and knowl edgabl einspectorsto verify that masonry
isbeing constructed asdesigned. Likewise, ensuringthat the
physical properties of the masonry materials comply with
proj ect specifications requires detail ed knowledge of testing
procedures.

Many masonry projects of substantial size requiresthe
implementation of a quality assurance program. A quality
assuranceprogramincludestheowner’ sor designer’ sefforts
to require a specified level of quality and to determine the
acceptability of the final construction. As part of a quality
assurance program, inspection includes the actionstaken to
ensurethat theestablished quality assuranceprogramismet.
As acounterpart to inspection, quality control includes the
contractor's or manufacturer's effortsto ensure that the final
properties of a product achieve a specified goal under a
quality assurance program. Together, inspectionand quality
control comprise the bulk of the procedural requirements of
atypical quality assurance program.
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INSPECTION

Inspection is one part of aquality assurance program, which
are the administrative and procedural requirements set up by the
architect or engineer to assure the owner that the project is con-
structedinaccordancewiththecontract documents. Inspectionis
onemeansof verifyingthat theprojectisconstructed asdesigned
using the specified materias.

I nspection assuresthat masonry material sand construc-
tion practices comply with the requirements of the contract
documents. Inspectors, the inspection program, and inspec-
tion records should be addressed in the quality assurance
program. Local municipalities may have minimum inspection
requirements that augment or complement minimum code
requirementsto ensurethe safety of the public. Additionally,
the amount of inspection required depends on the owner’s
needs. The architect or engineer will typically specify the
degree of inspection necessary to meet the owner’s quality
assurance program, local ordinances and code requirements.
(See Required Levels of Inspection below.)

Concrete Masonry Inspectors

A variety of individuals may review the progress of
masonry construction. The mason, general contractor, and
often the architect, engineer and owner will periodically
observetheprogresstoverify that themasonry constructionis
proceeding as planned. Municipal or jurisdictional building
inspectorsmay also berequiredto verify that the constructed
project meetslocal building coderequirements. Inadditionto
theseindividuals, special masonry inspectors are sometimes
requiredby thelocal building codeor by theowner throughthe
architect or engineer.

Each of these “inspectors’ tends to look at the masonry
construction differently. For example, architects, owners, and
masons and generd contractors may focusonaestheti caspectsof
themasonry, such ascolor of units, color and size of mortar joints,
tolerances, etc. Municipd building inspectorsand engineers may
concentrate more on verifying structural-related items, such as
proper connections, reinforcing steel sizeandl ocationandconnec-
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tor spacing. Individuals designated as masonry inspectors aso
closaly inspect structural-related items but may also inspect aes-
thetic, weatherproofing and serviceability aspects of the masonry
project as outlined in the contract documents.

The followinghelpsaddressthel evel of inspectionthatmay
berequired by masonry inspectors. It cana soserveasaguidefor
engineers, architects, contractors and building officialsengaged
in masonry constructionorinspection.

Required Levels of Inspection

Loca municipalities may have minimum inspection re-
quirementsto ensurepublic safety. Additionally, theamount
of inspection required depends on the owner’s needs. The
architect or engineer will typically specify the degree of
inspection necessary to meet the owner’ s quality assurance
program and local code requirements.

How long an inspector should be on ajob site and what
should beinspected has, however, been asource of confusion
in many areas of the country. To clarify how much inspection
should be required on masonry projects, Specification for
Masonry Structures(ref. 1) includesdetail edinspectionguide-
linesthat providean excellent basisfor thedegreeof inspection
that should be provided on masonry projects.

The 2003 International Building Code (IBC) (ref. 2)
Section 1704.5 inspection requirements are virtually identi-
cal to those in Specification for Masonry Structures. The
correspondingdesignationsare:

- IBCspecial inspection Level 1 requirementscorrespondto
Specification for Masonry Structures Level B.
IBC special inspection Level 2 requirementscorrespondto
Specification for Masonry Structures Level C.
Althoughthereisno special inspection requirement corre-
sponding to Specificationfor Masonry SructuresLevel A,
this basic requirement is covered in IBC section 109.

In addition, in the 2002 edition of Specification for Ma-
sonry Structures the three levels of quality assurance were
designated Levels 1, 2 and 3, which werereplaced by LevelsA,
B and C, respectively, in the 2005 edition. This change in
nomenclatureiswholly editorial and doesnot affect therequire-
ments specified for each level.

Three levels of inspection are defined within Specifica-
tion for Masonry Structures:

Level A (IBC Basic) — These requirements are the least
stringent, requiring verificationthat themasonry construc-
tion complieswith the plansand specifications (see Table
1). Thislevel of inspection can only be applied to empiri-
cally designed masonry, glass unit masonry and masonry
veneer used in facilities defined as nonessential by the
building code. When masonry is designed by engineered

Table 1—Level A Quality Assurance
(IBC Basic Inspection)

Minimum tests and submittals Minimum inspection

Certificates for materials used in
masonry construction indicating
compliancewiththecontract docu-
ments.

Verify compliance
with the approved
submittals.

methods or is part of an essential facility, Level B or C
inspection is required.
Level B (IBC Level 1) — These requirements provide a
periodic-type inspection for engineered masonry used in
nonessential facilities (asdefinedinthebuilding code) and
for empirically designed masonry, glass unit masonry and
masonry veneer usedinessential facilities. Key inspection
items include assurance that required reinforcement, an-
chors, tiesand connectorsarein placeandthat appropriate
grouting procedures are used (see Table 2).
Leve C (IBC Leve 2) — The most comprehensive inspec-
tion procedures are required for essential facilities (as de-
fined in the building code) that are designed by engineered
designmethods(seeTable3). Itemsinspected under aL evel
C quality assurance program are similar to those of Level B,
with the added requirement that inspection be continuous
duringall phasesof masonry construction.
Theseinspection levelsare minimum criteriaand may be
increased when deemed necessary by the owner or designer.
Inthiscase, the contract documentsmust indicate theinspec-
tionlevel andteststhat arerequiredto assurethat the masonry
work conforms with the project requirements. Due to their
relative importance or potential hazard, more significant
inspection and quality assurance measures are required for
essential facilities.

Responsibilities and Qualifications of Masonry Inspectors

Proper construction techniquesare essential for abuild-
ing to function as designed. Unfortunately, buildings are
sometimespoorly constructed because of oversight, miscom-
munication, or occasionally because of unscrupul ous behav-
ior. Accordingly, inspection of the construction processcan
be vital to the success of aproject.

An inspector’ s main duty isto observe the construction to
verify that themateria sand completed proj ect are, tothebest of the
ingpector’s knowledge, in conformance with the contract docu-
ments and applicable building code. The inspector is not
required to determine the adequacy of either the design or
application of products and cannot revoke or modify any
reguirement nor accept or reject any portion of thework. To
function effectively, the inspector must be familiar with proper
constructiontechniquesand materials, wit h therequirementsof the
local building codes, Building Code Requirements for Masonry
Sructures (ref. 3) and Fecification for Masonry Sructures.
Although not required by Specification for Masonry Struc-
turesor the International Building Code, inspectors may be
qualified or certified under nationally recognized education
programs offered through such organizations as the Interna-
tional Code Council. Completion of such a program may be
required by alocal jurisdiction or by a building official.

Although vague, Section 1704.1 of the 2003 Interna-
tional Building Code providesgeneral guidance onthemini-
mum qualifications for inspectors, as follows:

“The special inspector shall be a qualified person who
shall demonstrate competence, to the satisfaction of the
building official, for inspection of the particular type of
construction or operation requiring special inspection.”

Thenonspecific nature of thiscode provision hasbeena



source of confusion on various construction projects dueto
the wide variety of interpretations of a ‘qualified person.’
Some equate qualification with a nationally recognized cer-
tification, while others have allowed a noncertified indi-
vidual with sufficient experience to serve as an inspector.
As a minimum, however, a masonry inspector must be
familiar with masonry construction and be able to read plans
and specifications effectively in order to judge whether the
constructionisin conformancewith the contract documents.
As part of this task, an inspector should always review the
contract documentsthoroughly beforeconstruction begins.

Inspectors must keep compl ete and thorough records of
observations regarding the construction process. An effec-
tiveway to accomplishthisisby keeping adaily log whenthe
inspector visitsthe project. Items such asthe date, weather,
temperature, work in progress (location and what was accom-
plished), meetings (attendees and topics of discussion), as
well as overall observations and test results should be re-
corded in a neat, orderly manner since these notes may be
needed later.

At the completion of the project or at predetermined
stagesof construction, inspectorsmust submit asignedreport

Table 2—Level B Quality Assurance (IBC Level 1 Special Inspection)

Minimum tests and submittals

Minimum inspection

Certificates for materials used in masonry
construction indicating compliance with the
contract documents.

Verification of specified masonry compres-
sive strength (f ) in accordance with Speci-
fication Article 1.4 B (ref. 1) prior to con-
struction, except wherespecifically exempted
by the Code (ref. 3).

As masonry construction begins, verify the following arein compliance:
proportions of site-prepared mortar
construction of mortar joints
location of reinforcement, connectors, and prestressing tendons and
anchorages
prestressing technique

Prior to grouting, verify the following are in compliance:
grout space
gradeand sizeof reinforcement, prestressing tendonsand anchorages
placement of reinforcement, connectorsand prestressing tendonsand
anchorages
proportions of site-prepared grout and prestressing grout for bonded
tendons
construction of mortar joints

Verify that theplacement of grout and prestressing grout for bonded tendons
isin compliance.

Observe preparation of grout specimens, mortar specimens, and/or prisms.

Verify compliance with the required inspection provisions of the contract
documents and the approved submittals.

Table 3—Level C Quality Assurance (IBC Level 2 Special Inspection)

Minimum tests and submittals

Minimum inspection

Certificates for materials used in masonry
construction indicating compliance with the
contract documents.

Verification of specified masonry compres-
sivestrength () in accordance withSpecifi-
cation Article 1.4 B (ref. 1):

prior to construction

every 5,000 ft? (465 n¥) during con-
struction

Verification of proportions of materials in
premixed or preblended mortar, grout and
prestressing grout asdelivered to the site.

From the beginning of masonry construction and continuously during
construction of masonry:
a) Verlfy the following are in compliance:

proportions of site-mixed mortar, grout, and prestressing grout for
bondedtendons
grade and size of reinforcement, prestressing tendons and anchorages
placement of masonry units and construction of mortar joints
placement of reinforcement, connectors, and prestressing tendons
and anchorages
grout space prior to grouting
placement of grout and prestressing grout for bonded tendons

b) Observe preparation of grout specimens, mortar specimens, and/or
prisms.

c) Verify compliance with the required inspection provisions of the con-
tract documentsand the approved submittals.




stating whether the construction requiring inspectionwas, to
the best of the inspector’s knowledge, in conformance with
the contract documents and applicable workmanship stan-
dards. Specific servicesand dutiesrequired by aninspection
agency are outlined in Article 1.6 B of Specification for
Masonry Structures.

TESTING AND QUALITY CONTROL

Material testing may be necessary either before, during
or after the construction of a building. For example, precon-
struction testing may be requested to verify compliance of
materials with the contract documents and is typically the
responsibility of the contractor or producer of the product.
Testing during construction, as part of the owner’s quality
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assurance program, may also be required to ensure that
material ssupplied throughout the construction processcom-
ply with the contract documents. Thesetestsaretheowner’s
responsibility. Additionally, testing may be necessary to
determine the in-place condition of the building materials
after the building is complete or during the building’ s life.

Standards for sampling and testing concrete masonry
materials and assemblages are developed by the technical
committees of ASTM International in accordance with con-
sensus procedures. These standards reflect the expertise of
researchers, concretemasonry manufacturers, designers, con-
tractors and others with an interest in quality standards for
masonry.

Specific testing procedures for concrete masonry units
and related materials are covered in detail in references 4
through 10.

1. Specification for Masonry Structures, ACI 530.1-05/ASCE 6-05/TM S 602-05. Reported by the Masonry Standards Joint

Committee, 2005.

2. 2003 International Building Code. International Code Council, 2003.

w

Standards Joint Committee, 2005.

© N GaA

tion, 2004.

Building Code Requirements for Masonry Structures, ACl 530-05/ASCE 5-05/TMS 402-05. Reported by the Masonry

Inspection and Testing of Concrete Masonry Construction, TR156A. National Concrete Masonry Association, 2005.
Compressive Strength Evaluation of Concrete Masonry, TEK 18-1A. National Concrete Masonry Association, 2004.
Sampling and Testing Concrete Masonry, TEK 18-2A. National Concrete Masonry Association, 2004.

Masonry Mortar Testing, TEK 18-5A. National Concrete Masonry Association, 2005.

Compressive Strength Testing Variables for Concrete Masonry Units, TEK 18-7. National Concrete Masonry Associa-

9. Grout Quality Assurance, TEK 18-8B. National Concrete Masonry Association, 2005.
10. Sampling and Testing Segmental Retaining Wall Units TEK 18-10. National Concrete Masonry Association, 2005.

Disclaimer: Although care has been taken to ensure the enclosed information is as accurate and complete as possible, NCM A
does not assume responsibility for errors or omissions resulting from the use of this TEK.

NATIONAL CONCRETE MASONRY ASSOCIATION
13750 Sunrise Valley Drive, Herndon, Virginia 20171
www.ncma.org

To order a complete TEK Manual or TEK Index,
contact NCMA Publications (703) 713-1900



