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INTRODUCTION

Tothenew and prospectiveowner of abuilding, oneof the
most attractivefeaturesof constructing with concretemasonry
isitslow cost of maintenance. Thecharacteristicwear andtear
that al buildings are subjected to, however, necessitates
periodic repair and restoration to preserve and maintain the
original integrity and appearance of the structure. Preventive
mai ntenance conservesthevalue, appearance and integrity of
the building.

Since the useful life of aconcrete masonry structure can
bedirectly related to the quality of the maintenance, an estab-
lished and rigorous maintenance program will greatly reduce
the chances of major problems or costly repairs. This TEK
focuses on typical maintenance issues facing owners of con-
crete masonry buildings.

DESIGNAND CONSTRUCTIONCONSIDERATIONS

Design and construction methods greatly affect the re-
quired maintenance needsof abuilding. Accordingly, mainte-
nance issues should be considered during the design and
construction processes. Where possible, accepted industry
practices should be followed to avoid cracking and spalling,
precludeefflorescence, minimizestaining anddirt buildup, and
prevent the penetration of water into the structure. While
design and construction issues are beyond the scope of this
TEK, thereader isadvised torefer to other industry guidelines
during the design and construction of buildings to address
these issues. In addition, several TEK that deal specifically
with design and construction issues affecting maintenance of
buildings are referred to herein for the benefit of the reader.

CRACK PREVENTIONANDREPAIR
Once placed in a structure, concrete masonry units are

subject to a variety of forces and stresses which, besides
structural loads, include shrinkage stresses due to drying,
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temperature fluctuations, and carbonation (anirreversible reac-
tion with carbon dioxide in the atmosphere). Although the net
resulting shrinkageinafinished structure can vary considerably
(for example, temperature movements can vary greatly with
exposureand unit color, whiledrying shrinkage can beexpected
to be higher for units having a higher cement content), the
combined effect of these shrinkage components could be
sufficient to cause large tensile cracks in the masonry if proper
precautionsarenot taken. Shrinkage cracking and crack control
strategies are covered in more detail in TEK 10-1A, TEK 10-
2B, and TEK 10-3 (ref. 1, 2, and 3).

The next leading cause of cracking in concrete masonry
wallsis differential settlement due to uneven support of the
foundation. Due to the highly complicated and problematic
nature of such cracks, the reader is encouraged to seek theaid
of a qualified design professional for recommendation on
correctiveactionsfor differential settlement.

Any objectionablecrack should beanalyzed to determine
the cause and any previous corrective measures taken to
prevent or accommodate the movement before additional re-
pairsaremade. Otherwisecracksmay simply formagain. Since
the necessary corrective action required in crack repair is
highly dependent on the cause of the crack and whether the
crack isstable(thecrack hasstopped gettingwider), significant
attention should be focused on these issues. A simple but
fairly effective method of determining if ahairline crack is
continuingto propagateor widenistopatchover asmall length
of the crack with gypsum plaster and monitor the patch
regularly for several days. Additionally, avariety of gauges
canalsobeusedtoroutinely monitor crack widths. Thebenefit
associated with implementing crack width and/or deflection
measuring gagesisthat qualitative datais obtained which can
be used to determine an appropriate crack repair method.

If it isdetermined that cracking is present dueto the lack
of, or inadequate spacing of control joints, it may be necessary
to retrofit the structure with control joints. Installation of
control joints in an existing structure is completed by first
determining the location and spacing of required control



jointsby an approved method. Next, avertical jointissaw-cut
at thelocation of ahead joint through the mortar and masonry
units. The joint should extend completely through the wall
and be approximately 3/8-inch (10 mm) wide, or one mortar
joint wide. Finally, the newly cut joint should be cleaned,
filled with a backer rod and caulked as recommended by the
manufacturer. The sealant will prevent water, dirt, or insects
from entering the structure. Before retrofitting any building
with control joints, consult a qualified design professional.

If the cracking isnot extensive, confined primarily to the
mortar joints, and relatively stable in width, it can be readily
repaired by conventional tuckpointing (al so called repointing)
methodsasdetailedinFigure 1. Unlessthewall isto beparged
or coated, effortsshould bemadeto match thecol or and texture
of thenew jointstotheold. If theidentity of theoriginal mortar
materials is unknown, trial batches of different mix designs
should be applied in test joints, tooled, and aged for a period
of at least oneweek. Variationsin the age of the mortar when
the tooling is performed as well as the tooling pressure are
suggested aswell since both affect color and texture. Thebest
match can then be selected. It should be noted that because
of dirt depositsand stains, matching exi sting mortar color of old
buildings may be difficult. Accordingly, cleaning of the ma-
sonry may be required prior to applying tuckpointing efforts.

Small cracksthat do not poseastructural problem may be
susceptible to water penetration due to wind driven rain. A
variety of coatingsareavail ablethat can effectively resist water
penetration. Notehowever that crackslarger than0.02in. (0.5
mm) can not usually be sealed with clear water repellents.

A solution for larger, nonstructural cracksisthe parging
of the exposed surface. A parging material comprised of one
part portland cement and 3 parts sand (by volume) passing a
No. 30 sieve or a No. 50 sieve (depending on the size of the
cracks) isapplied tothe surfaceintwo layers. Thefirst layer,
commonly referredtoasascratch coat, isappliedtothesurface

in approximately ¥+inch (6 mm) thickness. Oncethe scratch
coat (so called since the surface is |eft rough to ensure good
bond to the finish coat) isthumbprint hard, thefinish coat also
about ¥zinch (6 mm) thicknessisapplied. Oncethefinish coat
has cured sufficiently so that nearly al the plastic shrinkage
hasoccurred (thumbprint hard), thesurfacecan beworkedwith
a damp sponge to effectively seal the outer surface. More
information on parging and portland cement coatings can be
found in TEK 9-3A (ref 5). Large non-structural cracks that
continue to move (wide shrinkage cracks, for example) can
sometimes befilled with sealant which hasmoreflexibility to
undergo movement than mortar.

TuckpointingTips

1 Removeoldmortar. Cut outtheold mortar beingcareful
not to damage the nearby units or to remove too much
mortar at onetime. Generally, thedepth of cut should not
exceed ¥/ inch, or until sound mortar is reached.

2. Selecttheproper mortar type. Asmuchaspossible, try
toclosely matchthemortar usedintheoriginal construc-
tion. In general, softer mortars with more lime than
typical mortars serve as a more effective tuckpointing
mortar.

3. Pre-hydratethemortar. Mix the mortar using aslittle
water aspossibleand allow themix to hydratefor oneto
two hours prior to repointing. Using astiff mortar will
reduce the plastic shrinkage.

4. Place new mortar. Force new mortar into thejoint in
layersnot exceeding Ysinch (6 mm). Eachlayer should
bethumprint hard beforesubsequent layersareapplied.

5 Finishtooling. Oncethemortar hassufficiently set, tool
the mortar to match the original mortar.

Exterior Surface
Exterior Surface

A) Deteriorated
Mortar Joint

B) Mortar Cut Back to
Sound Surface

Figurel—Tuckpointing Sequence
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CLEANING

Periodic cleaning of buildings may be needed to remove
dirt, stains, efflorescence, graffiti and mold. TEK 8-2A (ref.
6) provides information on removing a wide range of stains
and TEK 8-3A (ref. 4) discusses control and removal of
efflorescence. Asagenera recommendation for all cleaning
efforts, care should be taken to use a cleaning method that is
as non-aggressive as possible so as not to damage the ma-
sonry or surrounding materials. The cleaning agent
manufacturer's recommendations should be closely followed
since some products can not only damage the building, but
can also cause serious injuries to personnel.

Prior to starting cleaning efforts on routine stains such as
rusting from nearby metals or efflorescence, the cause of the
stain should be identified and remedied if possible so that
further cleaning efforts are avoided. Cleaning procedures
should be started in small inconspicuous areas to ensure the
cleaningmethodiseffective, non-damaging, and providingthe
desiredresults. Oncetheeffectivenessof thecleaning method
is determined it can then be applied to the entire building.

WATER PENETRATION

Traditionally, concrete masonry units have required
some form of coating to prevent rainwater from penetrating
into the building. Today, integral water repellents can be
added into the mixes used to make both concrete masonry
units and mortar. The owner is advised however, to assume
that the concrete masonry is somewhat porous, unlessit is
specifically known that the units and mortar contain integral
water repellents. Accordingly, reapplication of clear sur-
face applied water repellents, paints and other coatingsis a
prime maintenance item to ensure the building remains dry.
See TEK 19-1 (ref. 7) for more information on water
repellents.

Water penetrationin abuilding, however, can stem from
numerous other entry points, even if the wall is wet, and
appears to be the leaking element. Roofs, parapet caps,
flashing, doors, windows, control joints, penetrations for
pipes and conduits and other building elements should be
inspected routinely to ensure water penetration does not
occur at these locations. Sealants around many of these
elements should be monitored and replaced when needed.

To prevent water penetration through basement walls,
ensure that the ground around the building slopes away from
thebuilding. Wherethe site does slopetowardsthe building,
a swale, or shalow trench, should be installed to direct
runoff away from the basement. As discussed elsewhere in
this TEK, trees, shrubs, and ground cover can shield the soil
near a basement from severe rain, and reduce the amount of
water absorbed by the soil. Note however, that trees and
large shrubs should be kept at least 10to 15 feet (3t0 4.6 m)
away from basement walls so roots do not damage the walls.

To prevent heavy roof runoff near basements, gutters
and downspouts are recommended. Downspouts should
empty onto splash blocksthat direct the water away from the

basement. If present, sump pumps and french drains aso
must be maintained.

Sprinklersand water faucets should al so be monitored to
assure they are not spraying excessive amounts of water on
walls.

Crack repair, control joint mai ntenance and coating reap-
plication should also be reconsidered to ensure water tight-
ness of the building.

COATINGS

Wallsthat have been covered with paint, water repellents,
waterproofing or other coatingsreguire periodicinspection of
the condition of the coatings, and reapplication at some point
will benecessary. Because of thewiderange of productsthat
can be used on concrete masonry walls, itisimportant totry to
keep records of the coatings applied to themasonry. Thiswill
makethesel ection of appropriatereapplication materialsmuch
easier.

The proper selection and application of coatings will
improve the performance and service life of the surface. For
example, consider the wide range of paints commonly used.
Styrene-butadiene latex or polyvinyl acetate latex paints are
inexpensive, but are usualy suitable for only for interior
residential walls. Oil-based and alkyd paintsare more expen-
siveanddlightly moredifficulttoapply, but generally arelonger
lasting. Acrylic latex paints are the most satisfactory for
exteriors from the standpoint of length of life and ease of
application. Portland cement paints are lower in cost but
requiremorelabor andalonger timetocure. They arehowever,
very long-lived. Thesearethemost common choicesof paints
for masonry walls, athough others are useful for specia
applications.

When both sides of awall are coated, the permeability of
acoating or paint should alwaysbelower onthesideof thewall
that is exposed to the higher vapor pressures. Inwarm moist
regions, thismeansthat the pai nt applied totheexterior of awall
should have a lower permeability to vapor than the paint
appliedtotheinside of thesamewall. Conversely, incolddry
climates, use a paint on the inside of the wall that is less
permeabletowater vapor thanthepaint ontheinsideof thewall.
Thiswill prevent water from passing through the coating or
paint and becomingtrappedwithinthewall. Exceptionstothis
ruleincludelocker rooms, kitchens, enclosed swimming pools,
or other sources of high-humidity where the interior almost
always has the higher vapor pressure.

Walls should be clean before paint and other coatingsare
applied and should generally be dry. Some coatings however,
such as some water-based water repellents and stucco, may
require a damp surface. Manufacturer's instructions should
always be closely followed to ensure the preparation of the
surfaceand applicationareappropriate sothecoatingsperform
as intended.

On coarse textured exterior walls, it may be desirable to
apply afill coat prior to thefirst application of paint. Oil base
paints and alkyds should not be applied to wallsthat are less
than six months old unless they are first treated with a
solution of three percent phosphoric acid and then oneto two



percent zinc chloride. Paints should not be thinned except in
accordance with the manufacturer’s directions, and paints
should be applied only when temperatures are within the
recommended range.

Because the condition of clear water repellents is diffi-
cult to determine, scheduled reapplication is crucial to en-
sure the coatings shed rain water effectively. There are four
general classifications of clear water repellents that are used
on masonry walls: silane, siloxane, acrylic, and water based.
Where possible, the same, or similar type coating should be
used for the reapplication. In some areas, solvent based water
repellents are no longer permitted to be used because of local
regulations on volatile organic chemicals. Therefore, some
products may not be availablein al regions. Consult alocal
design professional or building official for clear coatings
that are available locally. Additionally, TEK 19-1 (ref. 7)
provides more information on these products.

IVY ANDOTHERPLANT GROWTH

Plantsin, around, and even on buildingsadd to the beauty
of masonry walls and provide protection for thewalls. They
reducetemperaturefluctuationsby keepingthewallscoolerin
thesummer. Trees, shrubsandivy shieldthewallsfromdriving
rain, thereby reducing the possibility of water penetration.
Despitetheseand other benefitshowever, plant growth should
be monitored to ensure the building is not damaged.

Roots of trees and shrubs can cause severe damage and
sometimes even collapse of basement walls. Owners should
accordingly avoid placing large, vigorousgrowing plantsnear
basement walls. Generally treesand shrubs should be kept 10
to15feet (3to4.6 m) frombasement walls, and smaller shrubs
should beplaced nocloser than2to 3feet (0.6t0.9m) fromthe
walls. Small plants such as flowers and ground cover can
extend to thewall, and assist in preventing erosion and exces-
sive water penetration. Large overhanging trees should also
betrimmed back periodically sincel eaves, twigsand branches
canclogdrainspotentially leadingto seriouswater penetration
problems.

Permittingivy togrow onwallsshould also beconsidered
carefully. While it can provide benefits, ivy shoots can enter
voidsinthemortar jointsand damagethemortar. Over timethe
ivy shoots can break up and dislodge mortar and masonry
units. Ivy also holds moisture that can contribute to moisture
damage. Additionally, ivy isahomeforinsects, birds, and other
animalsthat can enter the building.

The decision to allow ivy to grow is a balance between
beauty andthedurability of concretemasonry walls. Evenwell
constructed concrete masonry wallsmay havetheir estimated
service life shortened. Aesthetic and ecological value of ivy
should be considered along the expectation of servicelife.

CONTROL JOINTS
Control jointsareusedtorelievehorizontal tensilestresses

due to shrinkage by reducing restraint and permitting move-
ment to takeplace. They areplacedin concrete masonry walls

toprevent cracking. Vertical separationsarebuiltintothewall
at locations where stress concentrations may occur.

Toresistmoisturepenetration, control jointsarefilledwith
backer rods and sealant, or with other approved materials.
These materials should be inspected periodically for any
damageor foreigndebris, and to ensurethesealant hasnot torn
or debonded from the masonry wall. Damaged sealant should
beremoved and new sealant shouldbeinstalled. Prior tofilling
thejoint, the edges of the masonry in the joint may need to be
cleaned and primed to ensure the sealant will adhere to the
masonry.

UNIT DEGRADATION

Spalling and popouts in concrete masonry units are un-
common. However, under certain conditionsthey can occur,
and units can also be damaged from largeimpacts. Such units
should be inspected and repaired in atimely manner. Where
the cause of the degradation is not apparent, consideration as
to the cause of the defect should be given along with consid-
eration of whether future degradation may occur. Obviously,
if futuredegradationisexpected, thecauseshould beremedied
prior to making repairs. Causesof continuing damageinclude
water penetrationthat may leadtofreeze-thaw damage, exces-
sivesaltsand chemica sfromweedkillersandfertilizers, andivy
and other plants.

Damaged or cracked units can be patched with mortar
materials, depending on aesthetic concerns. Replacing a
damaged unit can be accomplished by carefully chiseling or
sawing out the broken unit and all the surrounding mortar.
Once all the old mortar, dust, and debris are removed, a
replacement unit can beinstalled by buttering the edges of the
unit with mortar and placing itinthe openinginthewall. The
mortar should betooled to match the original profile oncethe
mortar becomes thumbprint hard. If the unit that requires
replacement containsvertical reinforcement orisgrouted, only
thefaceshell of theunit may beabletobereplaced. Inthiscase
it isadvisableto spread mortar on the back of thefaceshell as
well to provide bond between the grout as well as to the
surrounding masonry units.

THEROLEOFTHEOWNER

Because masonry has earned the reputation as a long-
lasting and durable material, owners may not factor into their
annual budget funds needed for maintenance of masonry
walls. While these walls typically need much less attention
than other materials, the cost invested by the owner in regular
masonry maintenance throughout thelife of the structure will
pay great dividends in the long run.

OWNER'SMANUAL

A successful maintenance program begins with a good
owner’smanual. Thismanual shouldidentify and describeall
of the materials and equipment installed in the building and
should outline the maintenance needed for each of these



Table 1 — Maintenance Schedule

chips and other surface degradation.

Building Element Frequency
Exterior
Check the overall appearance of the structure for any signs or damage of misfunction to the exterior. Periodically
Inspect mortar and units. Ensure intimate contact between mortar and units. Check for the presence of cracks, Annualy

Check plumb and vertical alignment of wall surfaces

Every 2 to 5 years

Check for the pressence of dirt, stains, efflorescence and graffiti and clean as necessary

Annualy

Examine flashing and weep holes to ensure proper function. Repair screens as necessary. Bi-annually
Examine the condition of sealants at the control joints. Annually
Examine the condition of the caulking materials. Annualy

Check for locations and sources of moisture.

Annualy (Spring)

Check for ivy and its effects on the masonry.

Annually (Spring)

Examine the condition of coatings. Annualy
Examine the condition of the parapet cap and copings. Annualy
Examine the condition of the roof membrane. Annually

Check the condition of the roof drains, gutters, downspouts, and splash blocks. Clean and repair as necessary Spring and Fall
Check to make sure that the ground slopes away from the building on all sides. Annualy (Spring)
Check the size of trees and shrubs near the building. Annualy

Check for the pressence of insects and vermin. Remove nests and clean weep holes as necessary. Annualy

Verify adeguate anchorage and performance of sign, porch lights, etc. attached to the exterior. Annualy

Interior

Inspect for signs of water leakage and mold growth. Bi-annually

Check plumb and vertical alignment of wall surfaces.

Every 2 to 5 years

Examine the condition of the sump pump and french drain.

Annualy

Windows and Doors

Examine flashing and repair as necessary. Bi-annually
Examine caulking or weather stripping and replace as necessary. Bi-annually
Feel for drafts and look for signs of possible water entering the structure. Bi-annually
Fireplace

Examine chimney for |oose masonry units or mortar. Annually
Have chimney flue inspected and cleaned. As needed

items.  The manua also should include updated as-built
project drawings and detailsrather than initial design and bid
specifications. The material and equipment descriptions
should include the product name, the manufacturer, the ex-
pected life cycle, associated material safety issues, and
where to turn for more information.

Theowner’ srepresentative, typically thearchitect, should
assume responsibility of compiling the owner’s manual. To
insure compl etion of the manual, it should beincluded as part
of the scope of work when the job is put out to bid. Records
of inspections and corrective measures conducted should be
assembl ed and kept up by the building maintenance personnel
as a supplement to the manual.

I nspection

The owner’s manual should stress the need of periodic
condition assessments. Timely identification of problems or
even potential problems can greatly reduce the costs associ-
ated with corrective measures. While the majority of the
inspection can be done by visual assessment of the exterior
surface of the masonry, the condition of the interior of the
structurecanalsobeuseful todeterminetheperformanceof the
masonry in areas such aswater and air penetration resistance.

Building maintenance personnel or other owner’s represen-
tatives should perform these inspections at least annually.
Masonry or building specialists should be consulted for a
more thorough inspection every five years. Table lisalist
of items made to schedule regular replacement of materials
that are known to have atypical effectivelifethat islessthan
that of the masonry. Examples of these materials and their
common performance duration are listed in Table 2.

Table 2 — Estimated Life of Materials
Material Estimated life (years)
Concrete Masonry Units 100+
Caulking 5-15
Coping/flashing 25+
Mortar 100+
Paint 5-10
Post-applied water repellent 5-10
Stucco on masonry 100+
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