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SECTI ON 04200

MASONRY

PART 1 CGENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

ACl | NTERNATI ONAL (ACl)
ACl SP-66 (1994) ACI Detailing Manual

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 82 (1995a) Steel Wre, Plain, for Concrete
Rei nf or cenment

ASTM A 153 (1996) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 615/ A 615M (1996a) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM C 55 (1996a) Concrete Brick

ASTM C 90 (1996a) Loadbearing Concrete Masonry Units

ASTM C 91 (1996) Masonry Cenent

ASTM C 140 (1996b) Sanpling and Testing Concrete
Masonry Units

ASTM C 270 (1996a) Mortar for Unit Masonry

ASTM C 476 (1995) Grout for Masonry

ASTM C 494 (1992) Chemnical Adm xtures for Concrete

ASTM C 780 (1996) Preconstruction and Construction
Eval uation of Mrtars for Plain and
Rei nforced Unit Masonry

ASTM C 1019 (1989a; R 1993) Sanpling and Testing G out

.2 SUBM TTALS

Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
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SD-01 Data
Brick; FIO
Manuf acturer's descriptive data.
SD- 04 Dr awi ngs
Masonry Work; GA.
Drawi ngs shall be submitted showi ng |ayouts; reinforcenent details,
i ncl udi ng bending and splicing details; control joint treatnent; and
details of positioning devices used to hold reinforcenent in proper

position. Reinforcenment bending details shall conformto the requirements
of ACl SP-66.

SD-08 St atenents
Col d Weat her Installation; GA
Col d weat her construction procedures.
1.3 DELI VERY, HANDLI NG, AND STORAGE
1.3.1 Masonry products
Materials shall be delivered, handled, stored, and protected to avoid
chi ppi ng, breakage, and contact with soil or contaminating material.
Concrete masonry units shall be covered or protected frominclement weather
and shall conformto the nmpisture content as specified in ASTM C 90when
delivered to the jobsite. Prefabricated Iintels shall be marked on top

sides to show either the |lintel schedul e nunber or the nunber and size of
top and bottom bars.

1.3.2 St eel
Steel reinforcing bars, coated anchors, ties, and joint reinforcenment shal
be stored above the ground. Steel reinforcing bars and uncoated ties shal
be free of loose m |l scale and rust.

1.3.3 Cenentitious Materials
Cementitious and ot her packaged materials shall be delivered in unopened
containers, plainly nmarked and | abel ed with manufacturers' names and

brands. Cenentitious material shall be stored in dry, weathertight
encl osures or be conpletely covered.

PART 2 PRODUCTS

2.1 GENERAL REQUI REMENTS
The source of materials which will affect the appearance of the finished
wor k shall not be changed after the work has started except with

Contracting O ficer's approval.

2.2 CONCRETE BRI CK
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Concrete brick shall conformto ASTM C 55, Type |, Grade N-I. Concrete
brick may be used where necessary for filling out concrete masonry unit
construction.

.3 CONCRETE MASONRY UNI TS (CMJ)

Concrete masonry units shall conformto ASTM C 90, Type |I. Units shall be
of dinensions that will lay up to 8 inch nodules. Units shall include
cl oser, janmb, header, lintel, and bond beamunits, and special shapes and

sizes required to conplete the work indicated. Al exposed-to-view or

pai nted units shall be of the same appearance. Units required to provide
fire-resistive values shown shall conformto TABLE 1. Concrete masonry
units used in one-hour fire-rated walls shall conformto the requirenents
for two-hour fire-rated masonry units.

TABLE |
Fl RE- RATED CONCRETE MASONRY UNI TS
See note (a) bel ow

M ni mum equi val ent thi ckness
i nches for fire rating of:

Aggr egat e Type 4 hours 3 hours 2 hours
Pumi ce 4.7 4.0 3.0
Expanded sl ag 5.0 4.2 3.3
Expanded cl ay, shal e, 5.7 4.8 3.7
or slate

Li mestone, scoria, cinders 5.9 5.0 4.0

or unexpanded sl ag
Cal careous gravel 6.2 5.3 4.2
Siliceous gravel 6.7 5.7 4.5

(a) M ninum equi val ent thickness shall equal net volunme as determ ned
in conformance with ASTM C 140 divi ded by the product of the
actual length and height of the face shell of the unit in inches.

Where walls are to receive plaster or be faced with brick, or

ot herwi se form an assenbly; the thickness of plaster or brick or
other material in the assenbly will be included in determning the
equi val ent thickness.

.4 PRECAST CONCRETE | TEMS

Precast concrete items shall be factory-made units froma plant regularly
engaged in producing such items. Units shall have beds and joints at right
angles to the face, with sharp true arises, and shall be cast with drip
grooves on underside where units overhang walls. Unless otherw se

i ndi cated, concrete shall be 4,500 psi m ni mum conform ng to SECTI ON
CONCRETE FOR BUI LDI NG CONSTRUCTI ON using Y2inch to No. 4 nom nal -size
coarse aggregate. Exposed-to-view surfaces, unless otherw se specified
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2.

shal | have snooth, dense finish, free of surface voids, spalls, cracks, and
chi pped or broken edges. Unless precast concrete items have been subjected
during manufacture to saturated-steam pressure of 120 pounds or nore per
square inch for five hours or nore, the itenms after casting shall be either
damp-cured for 24 hours or nmore or steamtreated and shall then be aged
under cover for 28 days or longer. Prior to use, each itemshall be wetted
and i nspected for crazing. |Itenms show ng evidence of dusting, spalling,
excessive crazing, or having surfaces treated with a coating will be
rejected. Precast concrete nmenbers wei ghing over 80 pounds shall have
built-in |l oops of galvanized wire or other approved provisions for lifting
and anchoring. Reinforcenment splices are not permtted.

. 4.1 Lintel s

Precast lintels, unless otherwi se shown, shall be of a thickness equal to
the wall and reinforced with two No. 4 bars for the full length. Top of
lintels shall be |abeled "TOP" or otherw se identified and each lintel
shall be clearly marked to show location in the structure. Reinforced
lintels shall be used to span all openings over 12 inches wide in nmasonry.
A mninum cl earance of 3/4 inch shall be nmaintained between reinforcenent
and faces of units.

.4.2 Spl ash Bl ocks

Spl ash bl ocks of the size indicated shall be formed with depressions in top
surface to drain away from building and shall be reinforced as standard
wi th the manufacturer.

.5 MORTAR

Mortar shall conformto ASTM C 270, Type S, except as ot herw se specified
Mortar mx shall be based on | aboratory-proportioned and tested m x
Laboratory testing of nmortar shall be in accordance with the
preconstruction eval uation of nortar section of ASTM C 780. Mortar m X
shall be such that the nmortar will devel op a nmininum | aboratory conpressive
strength of 1,800 psi at 28 days. Laboratory-proportioned nortar shall be
mxed to an initial flow of 100 to 115 percent and shall retain a flow
after suction of at |east 70 percent when tested for water retention in
accordance with ASTM C 91. Cenent shall be of one brand. Aggregates shal
be from one source.

.6 GROUT

Grout shall conformto ASTM C 476. G out shall be | aboratory-proportioned
for a 2000 psi m x when tested in accordance with ASTM C 1019. Grout slunp
shall be between 8 and 10 inches. Except as otherw se specified, fine
grout shall be used to fill spaces where the smallest dinmension is 2 inches
or less. Coarse grout shall be used to fill spaces where the small est

di mension is greater than 2 inches.

.7 ADM XTURES

In cold weat her, a non-chloride based accel erati ng adm xture may be used
subject to approval. Accelerating adm xture shall be non-corrosive, shal
contain |l ess than 0.2 percent chlorides, and shall conformto ASTM C 494,
Type C

8 Wat er
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Water for mxing shall be free fromsewage, oil, acid, alkali, salts, and
obj ecti onable quantities of silt, organic matter, and other del eterious
substances. Water shall be potable. River water shall not be used.

.9 ANCHORS AND TI ES

Anchors and ties shall be fabricated without drips or crinps and shall be
zinc-coated in accordance with ASTM A 153, Class B-2. Steel wire used for
anchors and ties shall be fabricated fromsteel wire conformng to ASTM A 82.
Anchors and ties shall be sized to provide a minimmof 5/8 inch nortar
cover fromeither face.

.9.1 Rigid Steel Z-Anchors

Ri gid steel anchors shall be 1-1/4 inches wide by 1/8 or 3/16 inch thick,
with ends turned in opposite directions not less than 3 inches and of
length required for the application indicated; however, |ength between
turned ends shall not be Iess than 24 inches.

.9.2 Rigid Steel U Anchors

Ri gid steel anchors shall be 1-1/4 inches wide by 1/8 or 3/16 inch thick,
with ends turned in same directions not Iess than 3 inches and of |ength
required for the application indicated; however, |ength between turned ends
shall not be less than 24 inches.

.10 JO NT REI NFORCEMENT

Joint reinforcenent shall be factory fabricated fromsteel wre conformn ng
to ASTM A 82, wel ded construction. Tack welding will not be acceptable in
rei nforcement used for wall ties. Wre shall have zinc coating conform ng
to ASTM A 153, Class B-2. Al wires shall be a mninmmof 9 gauge.

Rei nforcenent shall be | adder type design, having one longitudinal wire in
the nortar bed of each face shell for hollow units and one wire for solid
units. Joint reinforcenent shall be placed a m ninumof 5/8 inch cover
fromeither face. The distance between crosswires shall not exceed 16

i nches. Joint reinforcement for straight runs shall be furnished in flat
sections not less than 10 feet long. Joint reinforcement shall be
provided with factory fornmed corners and intersections. |f approved for
use, joint reinforcement may be furnished with adjustable wall tie features.

.11 REI NFORCI NG STEEL BARS AND RCDS

Rei nforcing steel bars and rods shall conformto ASTM A 615/ A 615M G ade
60. Centering clips or caging devices shall be forned fromnot |ighter
than 9 gauge wire and shall be of a design that will prevent displacenment
of reinforcing steel during construction.

.12 SAND FI LL

Sand fill shall consist of well-graded sand conmposed of hard, tough, and
durabl e particles and shall contain not nore than 5 percent by wei ght of
mat eri al passing a No. 200 nesh sieve and no | ess than 95 percent by wei ght
passing the No. 8 size sieve. The nmaxi num all owabl e aggregate size shal

be 1/8 inch.

.13 LOOSE FI LL | NSULATI ON

Refer to section 07220: |nsul ation.
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PART 3 EXECUTI ON

3.

3.

1 ENVI RONMENTAL REQUI REMENTS
1.1 Hot Weat her Install ation

The followi ng precautions shall be taken if masonry is erected when the
anbient air tenperature is nmore than 99 degrees F in the shade and the
relative humdity is less than 50 percent. All nmasonry materials shall be
shaded fromdirect sunlight; nortar beds shall be spread no nore than 4
feet ahead of mmsonry; masonry units shall be set within one m nute of
spreading nortar; and after erection, masonry shall be protected from

di rect exposure to wind and sun for 48 hours.

.1.2 Col d Weat her Install ation

Tenperature of masonry units shall not be | ess than 40 degrees F when | aid,
and the tenperature of the nortar and grout used shall be between 40
degrees F and 120 degrees F. \Wen the anmbient tenperature is 32 degrees F
or |l ess, masonry work under construction shall be protected and naintained
at a tenperature greater than 32 degrees F during installation for a period
of 48 hours after installation. Heating devices shall not discharge
products of conbustion into enclosure. The proposed nmethod of maintaining
the tenperature within the specified range shall be subnitted for approval
prior to inplenentation.

.2 LAYl NG MASONRY UNI TS

Masonry units shall be laid in running bond pattern. Facing courses shall
be level with back-up courses, unless the use of adjustable ties has been
approved in which case the tol erances shall be plus or mnus 1/2 inch.
Each unit shall be adjusted to its final position while nortar is still
soft and plastic. Units that have been disturbed after the nortar has
stiffened shall be renoved, cleaned, and relaid with fresh nortar. Air
spaces, cavities, chases, expansion joints, and spaces to be grouted shal
be kept free fromnortar and other debris. Vertical joints shall be kept
plumb. Units being laid and surfaces to receive units shall be free of
water filmand frost. Solid units shall be laid in a nonfurrowed full bed
of nortar. Units shall be shoved into place so that the vertical joints
are tight. Vertical joints of brick and the vertical face shells of
concrete masonry units, except where indicated at control, expansion, and
i solation joints, shall be conpletely filled with nortar. NMortar will be
permitted to protrude up to 1/2 inch into the space or cells to be
grouted. Means shall be provided to prevent nortar from dropping into the
space bel ow.

. 2.1 Surface Preparation

Sur faces upon which nmasonry is placed shall be cleaned of |aitance, dust,
dirt, oil, organic matter, or other foreign materials and shall be slightly
roughened to provide a surface texture with a depth of at least 1/8 inch.

. 2.2 Concrete Masonry Units

Units in piers, pilasters, columms, starting courses on footings, solid
foundation walls, lintels, and beams, and where cells are to be filled with
grout shall be full bedded in nortar under both face shells and webs.
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O her units shall be full bedded under both face shells. Head joints shal
be filled solidly with nortar for a distance in fromthe face of the unit
not less than the thickness of the face shell. Foundation walls bel ow
grade shall be grouted solid. Janmb units shall be of the shapes and sizes
to conformwith wall units. Solid units may be incorporated in the masonry
wor k where necessary to fill out at corners, gable slopes, and el sewhere as
approved. Double walls shall be stiffened at wall-nounted pl unbing
fixtures by use of strap anchors, two above each fixture and two bel ow each
fixture, located to avoid pipe runs, and extending fromcenter to center of
the double wall. Walls and partitions shall be adequately reinforced for
support of wall-hung plunbing fixtures when chair carriers are not

speci fied.

. 2.3 Tol er ances
Masonry shall be laid plunb, true to line, with courses |level. Bond
pattern shall be kept plunb throughout. Corners shall be square unless
not ed ot herwi se. Except for walls constructed of prefaced concrete masonry
units, masonry shall be laid within the follow ng tol erances (plus or m nus
unl ess ot herwi se noted):

TABLE ||

TOLERANCES

Variation fromthe plunmb in the lines
and surfaces of colums, walls and arises

In adj acent masonry units 1/8 inch
In 10 feet 1/4 inch
In 20 feet 3/ 8 inch
In 40 feet or nore 1/2 inch
Vari ations from horizontal |ines

In 10 feet 1/4 inch
In 20 feet 3/ 8 inch
In 40 feet or nore 1/2 inch
Variations in cross sectional dinmensions of

colums and in thickness of walls

M nus 1/4 inch
Pl us 1/2 inch

.2.4 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of
cut units. Cutting and fitting, including that required to acconmodate the
wor k of others, shall be done by masonry mechani cs usi ng power masonry
saws. Concrete masonry units nay be wet or dry cut. Wt cut units, before
bei ng placed in the work, shall be dried to the sane surface-dry appearance
as uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Openings in the masonry shall be made carefully so that wall

pl ates, cover plates or escutcheons required by the installation wll
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3.

compl etely conceal the openings and will have bottons parallel with the
masonry bed joints. Reinforced masonry lintels shall be provi ded above
openi ngs over 12 inches w de for pipes, ducts, cable trays, and other wall
penetrations, unless steel sleeves are used.

.2.5 Joi nting

Joint widths shall be uniformand such that the specified widths are

mai nt ai ned throughout. Joints in conceal ed masonry surfaces and joints at
top of electrical boxes in wet areas shall be cut flush with the masonry
surfaces. Joints indicated to be caul ked shall be raked a depth of 3/4
inch. Interior control joints shall be raked to a depth of 1/4 inch. Al
other joints shall be tooled slightly concave. Tooling shall be
acconmpl i shed when nortar is thunbprint hard and in a manner that wll
conmpress and seal the nortar joint and produce joints of straight and true
lines free of tool marks. Joints in concrete masonry unit construction
shall be 3/8 inch wde.

.2.6 Unfi ni shed Wbrk

VWhen necessary to tenporarily discontinue the work, masonry units shall be
st epped back for joining when work resumes. Toothing may be resorted to
only when specifically approved. Before resum ng work, |oose nortar shal
be renoved and the exposed joint shall be thoroughly cleaned. Top of walls
exposed to rain or snow shall be covered with nonstaining waterproof
covering or nmenbrane when work is not in process. Covering shall extend a
m ni nrum of 2 feet down on each side of the wall and be held securely in

pl ace.

.3 MORTAR

Mortar shall be mxed in a nechanically operated nortar nixer for at |east
3 minutes, but not nore than 5 minutes. Measurenment of ingredients for
nortar shall be either by volume or weight. Ingredients not in containers,
such as sand, shall be accurately neasured by the use of neasuring boxes.
Water shall be nmixed with the dry ingredients in sufficient anpunt to
provi de a workable m xture which will adhere to the vertical surfaces of
masonry units. Mbrtar that has stiffened because of |oss of water through
evaporation shall be retenpered by adding water to restore the proper

consi stency and workability. Mrtar that has reached its initial set or
that has not been used within 2-1/2 hours after mxing shall be discarded

.4 Posi ti oni ng Bars

A mninum cl earance of 1/2 inchshall be nmaintained between the bars and
masonry units. M nimum cl earance between parallel bars shall be one

di aneter of the reinforcement. Reinforcenent shall be held in place with
centering clips or caging devices. Vertical bars shall be supported near
each end and at intermediate intervals not exceeding 192 bar dianeters.
Hori zontal reinforcement shall be set in a full bed of grout. Splices in
adj acent bars shall be staggered.

.5 Splices

Bars shall be | apped a m ni num of 48 dianmeters of the reinforcenment.
Wel ded or mechani cal connections shall develop at |east 125 percent of the
specified yield strength of the reinforcenent.

6 JO NT RElI NFORCEMENT
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Joint reinforcenent shall be continuous, except at expansion or contro
joints. Splices in joint reinforcenent shall be | apped at |east 6 inches.
VWhere walls or partitions intersect to form T-sections, the intersecting
wal I s shall be anchored together with rigid steel anchors or joint

rei nforcenent as indicated.

3.7 PLACI NG GROUT

Grout dry ingredients shall be mechanically mxed with sufficient water to
bring the mxture to a pouring consistency for a |least five m nutes using
the m x design established in the | aboratory as specified in paragraph:
GROUT. Areas to be grouted shall be cleaned of nortar droppings and ot her
debris and cl eanout hol es shored or closed with masonry units to contain

the grout. Gout shall be placed by hand bucket, concrete hopper, or grout
punp. Each lift of grout shall be consolidated after water has left, but
before plasticity is lost. Consolidation shall be acconplished by
mechanically vibrating to ensure conplete filling of the grout space. Wen

consol i dati ng successive lifts of plastic grout, the tip of the vibrator
shall penetrate the preceding |ift approximtely 10 inches to ensure grout
continuity in the wall section. Trowel blade shall not be used for
consol i dation of grout. |If grouting operation is stopped for one hour or

| onger, the grout placenent shall be stopped in a nanner to provide a 1-1/2
i nch keyway bel ow the top of the masonry unit. Walls to be grouted shal

be adequately shored or braced to prevent shifting, buckling, or blowouts.
After grouting operations are conpleted, the faces of cleanout hol es shal
be patched to closely match the surroundi ng surfaces.

3.7. 1 Low Li ft G out Placenent

Hol l ow unit masonry shall be grouted by the lowlift method and shall be
constructed and grouted in lifts not exceeding 4 feet. Slushing with
nortar will not be permtted

3.8 BOND BEAMS

Bond beans shall consist of concrete nasonry bond beam units reinforced and
filled with grout. Bond beans shall be continuous through control joints.
Dunmy joints shall be fornmed in structural bond beans at control joints
VWhere splices are required, reinforcement shall be | apped a m ni mum of 40
bar diameters or 24 inches, whichever is greater. A mnimm clearance of %
i nch shall be maintained between reinforcement and interior faces of units.

3.9 CONTROL JA NTS

Control joints shall be provided as indicated and shall be constructed by
usi ng either special control joint units, open-end stretcher units, netal
sash janb units on each side of joint and control joint key, or shear
bars. Sash janb units shall have a 3/4 inch by 3/4 inch groove near the
center at end of each unit.

3.10 BRI CK EXPANSI ON JO NTS AND CONCRETE MASONRY VENEER JO NTS
Brick expansion joints and concrete masonry veneer joints shall be provi ded
and constructed as shown on the drawings. Joints shall be kept free of

nortar and ot her debris.

3.11 LI NTELS
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Lintels shall be set in a full bed of nmortar with faces plunb and true.
.12 LOOSE- FI LL | NSULATI ON

Refer to section 07220: Insul ation.

.13 SAND FILL

Concrete masonry units surroundi ng Room 114: GCenerator Room shall be
filled with sand for sound attenuation.

.14 PO NTI NG AND CLEANI NG

After nortar joints have attained their initial set, but prior to

har deni ng, nortar and grout daubs or splashings shall be conpletely renoved
from masonry-unit surfaces that will be exposed or painted. Before

compl etion of the work, defects in joints of nasonry to be exposed or

pai nted shall be raked out as necessary, filled with nortar, and tooled to
mat ch existing joints. Masonry surfaces shall not be cleaned, other than
renovi ng excess surface nmortar, until nmortar in joints has hardened.
Masonry surfaces shall be left clean, free of nortar daubs, dirt, stain,
and di scol oration, including scumfrom cleaning operations, and with tight
nortar joints throughout. Metal tools and nmetal brushes shall not be used
for cleaning.

.14.1 Prefaced Concrete Masonry Unit Surfaces

Concrete masonry unit and concrete brick surfaces shall be dry-brushed at
the end of each day's work after any required pointing has been done.

.15 PROTECTI ON

Facing materials shall be protected against staining. Top of walls shal
be covered w th nonstaining waterproof covering or menbrane when work is
not in progress. Covering of the top of the unfinished walls shal
continue until the wall is waterproofed with a conplete roof or parapet
system Covering shall extend a mnimumof 2 feet down on each side of
the wall and shall be held securely in place. Before starting or resun ng
top surface of masonry in place shall be cleaned of |oose nortar and
foreign material .

.16 QUALI TY CONTROL

Quality control shall be the responsibility of the Contractor. Tests shal
be performed in sufficient nunber to ensure that materials neet the
specified requirenents. Sanpling and testing required by the contract

shall be perfornmed by an approved comrercial testing | aboratory.

.16.1 Testing

Two sanples of grout shall be taken for each 30 cubic yards of grout placed

each day. Field sanpling and testing of grout shall be in accordance with
the applicable provisions of ASTM C 1019.

-- End of Section --

04200 - 12 DACWB7- 00- B- 0015



