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SECTION 033000 - CAST-IN-PLACE CONCRETE
PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1 Cast-in-place concrete, including concrele materials, mixture design, placement procedures, and finishes.

B. Related Requirements:

I Section 032000 "Concrete Reinforcing” for steel reinforcing bars and welded-wire reinforcement.
2, Section 312000 "Earth Moving” for drainage fill under slabs-on-ground.
g Section 321313 "Concrete Paving” for concrete pavement and walks.

1.2 DEFINITIONS

A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended
hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance with
réquirements.

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

13 PREINSTALLATION MEETINGS
A Preinstallation Conference: Conduct conference at Project site .

1. Require representatives of each entity directly concerned with cast-in-place concrete to attend, including the
following:

Contractor's superintendent.

Independent testing agency responsible for concrete design mixtures.

Ready-mix concrete manufacturer.

Concrete Subcontractor.

Special concrete finish Subcontractor.

eview the following:

a Special inspection and testing and inspecting apency procedures for field quality control.

b Construction joints, control joints, isolation joints, and joint-filler strips.

c, Semirigid joint hllers.

d. Vapor-retarder installation.

B Anchor rod and anchorage device installation tolerances.

f. Cold and hot weather concreting procedures.

g Concrete finishes and finishing.

h Curing procedures,
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Forms and form-removal limitations.

Shoring and reshoring procedures.

Methods for achieving specified floor and slab flatness and levelness.
Floor and slab flatness and levelness measurements.

Concrete repair procedures.

Concretc protection.

Initial curing and field curing of field test cylinders (ASTM C3L/C31M.)
Protection of field cured field test cylinders.
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1.4 ACTION SUBMITTALS

Al Product Data: For each of the following.

1
2
-
4.
5.

el

9.

Poriland cement.

Fly ash.

Slag cement.

Aggregates,

Admixtures:

a. Include limitations of use, including restrictions on cementitious materials, supplementary
cementitious materials, air entrainment, aggrcgates, temperature at time of concrete placement,
relative humidity at time of concrete placement, curing conditions, and use of other admixtures.

Fiber reinforcement.

Floor and slab treatments.

Curing materials,

a. Include documentation from color pigment manufacturer, indicating that preposed methods of curing
are recommended by color pigment manu facturer.

Joint fillers.

B. Design Mixtures: For each concrete mixture, include the following:
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Mixture identification.

Minimum 28-day compressive strength.

Durability exposure class,

Maximum wicm.

Calculated equilibrium unit weight, for lightweight concrete,

Slump limit.

Air contenl.

MNominal maximum aggregate size.

Synthetic micro-fiber content.

Indicate amounts of mixing water 10 be withheld for later addition at Project site if permitted,

Include manufacturer's certification that permeability-reducing admixiure is compatible with mix design.
Include certification that dosage rate for permeability-reducing admixture matches dosage rate used in
performance compliance test.,

Intended placement method,

Submil alternate design mixtures when characteristics of materials, Project conditions, weather, tesl résulis,
or other circumstances warrant adjustments.

1.5 INFORMATIONAL SUBMITTALS

Al Qualification Dala: For the following:

1.
2.

Installer; Include copies of applicable ACI certificates.
Ready-mixed concrete manufacturer.

B. Material Test Reports: For the following, from a qualified testing agency:

Vo

by

Portland cement.

Fly ash.

Slag cement.

Aggrepales.

Admixtures:

. Permeability-Reducing Admixture: Include independent test reports, indicating compliance with
specified requirements, including dosage rate used in test.

i Floor surface flatness and levelness measurements report, indicating compliance with specified tolerances.

D. Field quality-conirol reports.
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1.6 QUALITY ASSURANCE

A. Installer Qualifications: A qualified installer who employs Project personnel qualified as an ACI-certified Flatwork
Technician and Finisher and a supervisor who is a certified ACI Flatwork Concrete Finisher/Technician or an ACI

Concrete Flatwork Technician ,
l. Post-Installed Concrete Anchors [nstallers: ACl-certified Adhesive Anchor Installer.

B Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C94/C24M requirements for production facilities and equipment.

I Manufacturer cerdified in accordance with NRMCA's "Certification of Ready Mixed Concrete Production
Facilities."

DELIVERY, STORAGE, AND HANDLING

Al Comply with ASTM C94/C94M and ACI 301.

1.8 FIELD CONDITIONS
A, Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows.

L Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing
actions, or low temperatures.

Z. When average high and low temperature is expected to fall below 40 deg F for three successive days,

maintain delivered conerete mixture temperature within the temperature range required by ACI 301,

Do not use frozen materials or materials containing ice or snow.

Do not place conerete in contact with surfaces less than 35 deg F, other than reinforcing steel.

Do not wse caleium chloride, sall, or olher materials containing antifreeze agents or chemical accelerators

unless otherwise specified and approved in mixture designs,

“ oA

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows:
i. Maintain concrete temperature al time of discharge to not exceed 95 deg F.

2 Fog-spray forms, steel reinforcement, ond subgrade just before placing concrete. Keep subgrade uniformly
moist without standing water, soft spots, or dry arcas.

1.9 WARRANTY
A, Manufacturer'’s Warranty: Manufacturer agrees to furnish replacement sheet vapor retarder/termite barrier material
and accessories for sheet vapor retarder/ termite barrier and accessories that do not comply with requirements or that

fail to resist penetration by termites within specified warranty period.

. Warranty Period: 10 years from date of Substantial Completion.
PART 2 - PRODUCTS

21 CONCRETE, GENERAL

A ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract Documents.
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2.2 CONCRETE MATERIALS
A Cementitious Materials:
1. Portland Cement: ASTM C150/C150M, , gray .
2, Fly Ash: ASTM C618, Class C or F,
1 Slag Cement: ASTM C989/C989M, Grade 100 or 120.
4. Silica Fume: ASTM C1240 amorphous silica.

B. Mormal-Weight Aggregates: ASTM C33/C33M, Class 35 coarse aggregate or better, graded. Provide aggregates

from a single source.
i Maximum Coarse-Aggregate Size: 1-1/2 inches nominal.
2. Fine Aggregate: Free of materials with deleterious resctivity to alkali in cement,

C Air-Entraining Admixture: ASTM C260/C260M.

D. Chemical Admixtures; Certified by manufacturer to be compatible with other admixtures that do not contribuie
water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or

admixtures containing calcium chloride.

Water-Reducing Admixture: ASTM C494/C494M, Type A.

Retarding Admixture: ASTM C494/C494M, Type B.

Water-Reducing and -Reiarding Admixture: ASTM C494/C494M, Type D.
High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.
Plasticizing and Retarding Admixture: ASTM CI0I7/C101TM, Type 11,

gl ot ol

E. Water and Water Used to Make fee: ASTM C94/C94M, potable

23 FIBER REINFORCEMENT

A. Synthetic Fibrillated Micro-Fiber: Fibrillated polypropylene micro-fibers engineered and designed for use in
concrete, complying with ASTM C1116/C1116M, Type I, 1/2 to 1-1/2 inches long-

2.4 CURING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh conerete,
B. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.

L Color:
a Ambient Temperature Below 50 deg F: Black.
b. Ambient Temperature between 50 deg F and 85 deg F: Any color.
-] Ambient Temperature Above 85 deg F: White,

= Water: Potable or complying with ASTM C1602/C1602M.

D. Clear, Waterborne, Membrane-Forming, Curing Compound: ASTM C309, Type 1, Class B, 18 to 25 percent solids,
nondissipating , certified by curing compound manufacturer 1o not interfere with bonding of floor covering.

E. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C13135, Type 1, Class A.
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25 CONCRETE MIXTURES, GENERAL

A Prepare design mixtures for cach type and strength of concrete, proportioned on the basis of laboratory trial mixture
or field test data, or both, in accordance with ACI 301.

ks Use a qualified testing agency for preparing and reporting proposed mixture designs, based on laboratory trial
mixtures.

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement in
concrete as follows:

L. Fly Ash or Other Pozzolans: 25 percent by mass.

2 Slag Cement: 50 percent by mass.

3 Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent by mass, with fly ash or
pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 percent by mass,

q, Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with fly ash or pozzolans not
exceeding 25 percent by mass and silica fume not exceeding 10 percent by mass,

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions,

I. Use water-reducing high-range water-reducing or plasticizing admixture in concrete, as required, for
placement and workability.
2 Use water-reducing and -refarding admixture when required by high temperatures, low humidity, or other
adverse placement conditions.
3. Use water-reducing admixture in pumped concrete, and concrete with & w/ecm below 0.50,
2.6 CONCRETE MIXING

A, Ready-Mixed Concrete: Measure, batch, mix, and deliver conerete in accordance with ASTM C94/C94M  and
ASTM C1116/C1116M, and fumish batch ticket information.

PART 3 - EXECUTION

3.1 EXAMINATION

A, Verification of Conditions:

I. Before placing concrete, verify that installation of concrete forms, accessories, and reinforcement, and
embedded items is complete and that required inspections have been performed,
2, Do not proceed until unsatisfactory conditions have been corrected.

3.2 PREPARATION

Al Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable to testing agency,
including the following:

L Daily access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.

i Secure space for storage, initial curing, and ficld curing of test samples, including source of water and
continuous electrical power at Project site during site curing period for test samples.

4. Security and protection for test samples and for testing and inspection equipment at Project site.
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33 INSTALLATION OF EMBEDDED ITEMS

A Place and secure anchorage devices and other embedded items required for adjoining Work that is attached to or
supported by cast-in-place concrete.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

2. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of
ANSI/AISC 303.

3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame

at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions,

34 JOINTS
A, Construct joints true to line, with faces perpendicular to surface plane of conerete.
B, Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.
ks Install so strength and appearance of concrete are nol impaired, at locations indicated on Drawings or as
approved by Architect.
2 Place joints perpendicular to main reinforcement,
a Continue reinforcement across construction joints unless otherwise indicated.
b. Do not continue reinforcement through sides of slrip placements of floors and slabs.

3 Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.
4. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened

conerete surfaces.
3. Use epoxy-bonding adhesive at locations where fresh conerete is placed against hardened or partially

hardened conerete surfaces,

c. Conftrol Joints in Slabs-on-Ground: Form weakened-plane control joints, séctioning concréte into areas as indicated,
Construct contrel joints for a depth equal to at least one-fourth of concrete thickness as follows:

1. Sawed Joints: Form conirol joints with power saws equipped with shatierproof abrasive or diamond-rimmed
blades. Cut 1/B-inch- wide joints into concrete when cufting action does not fear, abrade, or otherwise

damage surface and before concrete develops random cracks,
2, Joints shall be spaced in accordance with ACI 302.1R-15 "Guide to Concrete Floor and Slab Construction”.

Space joints (in feet) no more than 2-3 times the slab thickness (in inches)

D Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab junctions with vertical
surfaces, such as column pedestals, foundation walls, grade beams, and other lecations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating fush with finished concrete surface unless

otherwise indicated on Drawings.

2 Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished concrete
surface, where joint sealants, specified in Section 079200 "Joint Sealants,” are indicated.

3 Install joint-filler strips in lengths as long as practicable. Where more than one length is required, lace or clip
sections together.

E. Doweled Joints:

E Install dowel bars and support assemblies at joinis where indicated on Drawings.
2 Lubricate or asphalt coat one-half of dowel bar length to prevent concrete bonding to one side of joint.

F Dowel Plates: Install dowel plates at joints where indicated on Drawings.
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3.5 CONCRETE PLACEMENT

Al Before placing concrete, verify that installation of formwork, reinforcement, embedded items, and vapor retarder s
complete and that required inspections are completed.
I. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient installation, and
repair defective areas.
2. Provide continuous inspection of vapor retarder during concrete placement and make necessary repairs to
damaged areas as Work progresses,
B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of conerete placement,

C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect in
writing, but not 1o exceed the amount indicated on the concrete delivery ticket.

L Do not add water to concrete after adding high-range water-reducing admixtures to mixture,

D. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301, but
not to exceed the amount indicated on the concrete delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.
E Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is placed on

concrete that has hardened enough to cause seams or planes of weakness.

If a section cannot be placed continuously, provide eonstruction joints as indicated.

2. Deposit concrete to avoid segregation.
3 Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and in a manner to

avoid inclined construciion joints.
4. Consolidate placed concrete with mechanical vibrating equipment in accordance with ACI 301,
a Do not use vibrators to transport concrete inside forms.
b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed
layer and at least 6 inches into preceding layer.

G Do not insert vibrators into lower layers of concrete that have begun to lose plasticity.

d. At each insertion, limit duration of vibration to time necessary to consolidate concrete, and complete
embedment of reinforcement and other embedded ilems without causing mixture constituents to
sepregate.

F. Deposit and consolidate concrete for floors and slabs in a conlinuous operation, within limits of construction joints,
until placement of a panel or section is complete.
L Do not place concrete floors and slabs in a checkerboard sequence.
2. Consolidate concrete during placement operations, so conerete is thoroughly worked around reinforcement

and other cmbedded items and into corners.

3 Maintain reinforcement in position on chairs during concrete placement.

4. Screed slab surfaces with a straightedge and strike off to correct elevations.

5. Level concrete, cut high areas, and fil] low areas.

6 Slope surfaces uniformly to drains where required.

7 Begin initial floating using bull floats or darbies to form 2 uniform and open-textured surface plane, before
excess bleedwater appears on the surface.

& Do not further disturb slab surfaces before starting finishing operations.

i6 FINISHING FLOORS AND SLABS

A Comply with ACI302.1R recommendations for screeding, restraightening, and finishing operations for concrete
surfaces. Do not wet concrete surfaces.
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B. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations indicated on
Drawings.

L Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom

perpendicular to main traffic route.
2. Coordinate required final finish with Architect before application.

3.7 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS
A.  Filling In:

I Fill in holes and openings left in concrete structures after Work of other trades is in place unless otherwise

indicated.
2, Mix, place, and cure concrete, as specified, to blend with in-place construction.
3 Provide other miscellaneous concrete filling indicated or required to complete the Work,

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-
troweling surfaces to a hard, dense finish with comers, intersections, and terminations slightly rounded.

g Equipment Bases and Foundations:

E Coordinate sizes and locations of concrete bases with actual equipment provided.

2. Minimum Compressive Strength: 4500 psi at 28 days.

3 Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods
on |8-inch centers around the full perimeter of concrete base.

4, For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into
structural concrete substrate.

5. Prior to pouring concrete, place and secure anchorage devices.
a. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be

embedded.
b. Cast anchor-bolt insert into bases.
c. Install anchor bolis to elevations required for proper attachment to supported equipment.
38 CONCRETE CURING

Al Protect freshly placed concrete from premature drying and excessive cold or hot temperatures,

1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing.
2 Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing.
3. Maintain moisture loss no more than 0.2 Ib/sq. fi. x h before and during finishing operations.

B. Curing Formed Surfaces: Comply with ACI 308.1 as follows:

Cure formed concrete surfaces, ineluding underside of beams, supported slabs, and other similar surfaces.

Cure concrete containing color pigments in accordance with color pigment manufacturer’s instructions.

If forms remain during curing period, moist cure after loosening forms.

If removing forms before end of curing period, eontinue curing for remainder of curing period, as follows:

a, Continuous Fogeing: Maintain standing water on concrete surface until final setting of concrete.

b. Continuous Sprinkling: Maintain concrete surface continuously wet.

c. Absorptive Cover: Pre-dampen absorptive material before application; apply additional water ta
absorptive material to maintain concrete surface continuously wet.

d. Water-Retention Shesting Materials: Cover exposed concrete surfaces with sheeting material, 1aping,
or lapping seams.

. Membrane-Forming Curing Compound: Apply uniformly in continuous operation by power spray or
roller in accordance with manufacturer’s written instructions.
1) Recoat areas subject to heavy rainfall within three hours afler initial application.
2) Maintain continuity of coating and repair demage during curing period.

B
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Curing Unformed Surfaces: Comply with ACI 308.1 as follows:

L. Begin curing immediately after finishing concrete.

TOLERANCES

Conform to ACI 117.

JOINT FILLING

Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.

L. Defer joint filling until concrete has aged at least one month(s).
2. Do not fill joints until construction traffic has permanently ceased.

Remove din, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joints clean and
dry.

Install semirigid joint filler full depth in saw-cut joints and at least 2 inches decp in formed joints.

Overfill joint, and trim joint filler flush with top of joint afler hardening.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing and inspecting agency to perform tests and inspections and to submit
reports.

l. Testing agency to be responsible for providing curing container for composite samples on Site and verifying
that field-cured compesite samples are cured in accordance with ASTM C31/C3 1M.

2. Testing agency to immediately report to Architect, Contractor, and concrete manufaclurer any failure of
Wark to comply with Contract Documents.
< Testing agency to report results of tests and inspections, in writing, to Owner, Architect, Contractor, and

concrete manufacturer within 48 hours of inspections and tests.
a Test reports to include reporting requirements of ASTM C31/C31M, ASTM C39/C39M, and
ACI 301, including the following as applicable to cach test and inspection:
1) Project name.
2) Name of testing agency.
3) Names and certification numbers of field and laboratory technicians performing inspections
and testing.
4) Mame of concrete manufacturer.
5) Date and time of inspection, sampling, and field testing.
6) Date and time of concrete placement.
T Location in Work of conerete represented by samples.
8) Date and time sample was obtained.
] Truck and batch ticket numbers,
10)  Design compressive strength at 28 days.
11)  Concrete mixture designation, proportions, and materials,
12)  Field test results.
13} Information on storage and curing of samples before testing, including curing method and
maximum and minimum temperatures during initial curing period.
14)  Type of fracture and compressive break strengths at seven days and 28 days.

Batch Tickets: For cach load delivered, submit three copies of hatch delivery ticket to testing agency, indicating

quantily, mix identification, admixtures, design strength, aggregate size, design air content, design slump at time of
batching, and amount of water that can be added at Project site.
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64 Inspections:

R

Headed bolts and studs.

Verification of use of required design mixture.

Conerete placement, including conveying and depositing.

Curing procedures and maintenance of curing temperature.

Verification of concrete strength before removal of shores and forms from beams and slabs,
Batch Plant Inspections: On a random basis, as determined by Architect,

D. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with ASTM C 172/C 172M to
be performed in aceordance with the following requirements:

L.

10.

12.

Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture exceeding 5

cu, yd., but less than 25 cu. vd., plus one st for cach additional 50 cu. yd. or fraction thereof.

a, When frequency of testing provides fewer than five compressive-sirength tests for each concrete
mixture, testing to be conducted from at least five randomly selected batches or from each batch if
fewer than five are used.

Slump: ASTM C143/C143M:

a. One test at point of placement for each composite sample, but not less than one test for each day's
pour of each concrete mixture.

b. Perform additional tests when concrete consistency appears to change.

Slump Flow: ASTM C161 1/C1611M:

a One test at point of placement for each composite sample, but not less than one test for each day's
pour of each concrete mixture.

b. Perform additional tests when concrete consistency appears to change.

Air Content: ASTM C231/C23IM pressure method, for normal-weight concrete; ASTM CI173/C173M
volumetric method, for structural lightweight concrete.

a. One test for cach composite sample, but not less than one test for each day's pour of each conecrete
mixture.

Conerete Temperature: ASTM C1064/C1064M:

. One test hourly when air temperature is 40 deg F and below or 80 deg F and above, and one test for
each eamposite sample,

Unit Weight: ASTM C567/C367M fresh unit weight of structural lightweight concrete,

a. One test for each composite sample, bul not less than one test for each day's pour of each concrete
mixture.

Compression Test Specimens: ASTM C31/C31M:

. Cast and laboratory cure two sets of two 6-inch by 12-inch or 4-inch by 8-inch cylinder specimens for
each camposite sample.

b. Cast, initial cure, and field cure two sets of two standard cylinder specimens for each composite
sample.

Compressive-Strength Tests: ASTM C39/CI9M.

a, Test one set of two laboratory-cured specimens at seven days and one set of two specimens at 28
days.

b. Test one set of two field-cured specimens at seven days and one set of two specimens at 28 days.

. A compressive-strength test to be the average compressive strength from a set of two specimens

obtained from same composite sample and tested al age indicated.
When strength of field-cured cylinders is less than &5 percent of companion laboratory-cured cylinders,
Conlractor to evaluate operations and provide corrective procedures for protecting and curing in-place
concrete.
Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-
strength tests equals or exceeds specified compressive strength, and no compressive-sirength test value falls
below specified compressive strength by more than 500 psi if specified compressive strength is 3000 psi, or
no compressive strength test value is less than 10 percent of specified compressive strength if specified
compressive strength is greater than 5000 psi.
Nondestructive Testing: Impact hammer, sonoscope, or ather nondestructive device may be permitted by
Architect but will not be used as sole basis for approval or rejection of concrete.
Additional Tests:
a Testing and inspecting agency to make additional tests of concrete when test results indicate that
slump, air entrainmenl, compressive strengths, or other requirements have not been met, as directed

by Architect.
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b. Testing and inspecting agency may conduet tests fo determine adequacy of concrete by cored
cylinders complying with ASTM C42/C42M or by other methods as directed by Architect,
1) Acceptance criteria for concrete strength to be in accordance with ACI 301, Section 1.6.6.3.
I3.  Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of
replaced or additional work with specified requirements.
14. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract

Documents,

E. Measure floor and slab flatness and levelness in accordance with ASTM E11355 within 24 hours of completion of
floor finishing and promptly report test results to Architect.,

312 FROTECTION
A, Protect concrete surfaces as follows:

3 Protect from petroleum stains.

Diaper hydraulic equipment used over concrele surfaces,

Prohibit vehicles from interior concrete slabs.

Prohibit use of pipe-cutting machinery over concrete surfaces,

Prohibit placement of steel items on concrete surfaces.

Prohibit use of acids or acidic detergents over concrete surfaces,

Protect liquid floor treatment from damage and wear during the remainder of construction period. Use
protective methods and materials, including temporary covering, recommended in writing by liguid floor
treatments installer,

8. Protect concrete surfaces scheduled 1o receive surface hardener or polished concrete finish using Floor Slab

Protective Covering,

e

Now s

END OF SECTION 033000
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SECTION 040120.63 - BRICK MASONRY REPAIR
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY

A, Section Includes:

1. Repairing brick masoary.
2. Removing abandoned anchors.
3 Fainting steel uncovered during the work:

B. Related Requirements:

1 Section 013516 "Alteration Project Procedures” for general remodeling, renovation, repair, and maintenance
requirements,

1.3 UNIT PRICES
A, Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

1. Unit prices apply to authorized work covered by estimated quantities.
Z Unit prices apply to additions to and deletions from Work as authorized by Change Orders.

14 DEFINITIONS

A Low-Pressure Spray: 100 to 400 psi ;4 to 6 gpm .

B. Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinet from pointing mortar
installed after masonry is set in place.

5t Saturation Coefficient: Ratio of the weight of water absorbed during immersion in cold water to weight absorbed
during immersion in boiling water; used as an indication of resistance of bricks to freezing and thawing,

1.3 PREINSTALLATION MEETINGS
A Preinstallation Conference: Conduct conference at Project site .
& Review methods and procedures related to brick masonry repair including, but not limited to, the following:

a Verify brick masonry repair specialist’s personnel, equipment, and facilities needed to make progress
and avoid delays.

b. Materials, material application, sequencing, tolerances, and required clearances.
. Quality-control program.
d. Coordination with building occupants.
BRICK MASONRY REPAIR 040120.63 - 1
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1.6 SEQUENCING AND SCHEDULING

A, Order sand and gray portland cement for colored mortar immediately after approval of mockups, Take delivery of
and store at Project sile enough quantity to complete Project.

B. Work Sequence: Perform brick masonry repair work in the following sequence, which includes work specified in this
and other Sections:

1 Remove plant growth,

Inspect masonry for open mortar joints and point them before cleaning to prevent the intrusion of water and
other cleaning materials into the wall.

Remove paint.

Clean masonry.

Repair masonry, including replacing existing masonry with new masonry materials,

Point mortar and sealant joints.

After repairs and repointing have been completed and cured, perform a final cleaning to remove residues
from this work.

Where water repellents are to be used on or near masonry work, delay application of these chemicals until
alter pointing and cleaning.

Mo s w

o

C As scaffolding is removed, patch anchor holes used to attach scaffolding. Patch holes in bricks according to "Brick
Masonry Patching” Article. Patch holes in mortar joints according to Section 040120.64 "Brick Masonry

Repointing."

1.7 ACTION SUBMITTALS

Al Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components and profiles, and

finishes.
= Include recommendations for product application and use.
3 Include test data substantiating that products comply with requirements,

B. Samples for Initial Selection: For the following:

l. Colored Mortar: Submit sets of mortar that will be left exposed in the form of semple moriar strips, 6 inches
long by 1/4 inch wide, set in aluminum or plastic channels.

& Have each set contain a close color range of at least six Samples of different mixes of colored sands
and cements that produce a mortar matching existing, cleaned mortar when cured and dry.
b. Submit with precise measurements on ingredients, proportions, gradations, and source of colored

sands from which each Sample was made,
2, Sand Types Used for Mortar: Minimum 8 oz. of each in plastic screw-top jars.
3. Patching Compound: Submit seis of patching compound Samples in the form of plugs (paiches in drilled
holes) in sample units of masonry representative of the range of masonry colors on the building.

a; Have each set contain a close color range of at least six Samples of different mixes of patching
compound that matches the variations in existing masonry when cured and dry.
4, Include similar Samples of accessories involving color selection.

24 Samples for Verification: For the following:

1 Each type of brick unit to be used for replacing existing units. Include sets of Samples to show the full range
of shape, color, and texture to be expected. For each brick type, provide straps or panels containing at least
four bricks. Include multiple straps for brick with a wide range.

2. Each type of patching compound in the form of briquettes, al least 3 inches long by 1-1/2 inches wide.
Document each Sample with manufacturer and stock number or other information necessary to order
additional material.

b Accessories: Each type of accessory and miscellaneous suppori.

BRICK MASONRY REPAIR 04012063 - 2
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1.8 INFORMATIONAL SUBMITTALS

A, Qualification Data: For including field supervisors and workers and lesting service.

E. Quality-control program.

1.9 QUALITY ASSURANCE

A Quality-Control Program: Prepare a writien quality-control program for this Project to systematically demonstrate the
ability of personnel to properly follow methods and use materials and tools without damaging masonry. Include

provisions for supervising performance and preventing damage.

B. Mockups: Prepare mockups of brick masonry repair to demonstrate aesthetic effects and to set quality standards for
materials and execution and for fabrication and installation,

1. Masonry Repair: Prepare sample areas for cach type of masonry repair work performed. If not otherwise
indicated, size each mockup not smaller than two adjacent whole units or approximately 48 inches in least
dimension. Construct sample areas in locations in existing walls where directed by Architect unless otherwise
indicated. Demonstrate quality of materials, workmanship, and blending with existing work. Include the
following as a minimum:

a, Replacement: Four brick units replaced.
b. Patching: Three small holes at least 1 inch in diameter for each type of brick indicated to be patched.

% Approval of mockups does not constitute approval of deviations from the Contract Documents contained in
mockups unless Architect specifically approves such devialions in.writing.
3 Subject to compliance with requirements, approved mockups may become part of the completed Work if

undisturbed at time of Substantial Completion.

1.10 PRECONSTRUCTION TESTING

A Preconstruction Tesling Service: Owner will engage a qualified testing ageney to perform preconstruction testing on
brick masonry as follows:

E: Provide test specimens as indicated and representative of proposed materials and existing construction.
Replacement Brick: Test each proposed type of replacement brick according to sampling and testing methods
in ASTM C 67 for compressive strength, 24-hour cold-water absorption, five-hour boil absorption, saturation
coefficient, and initial rate of absorption (suction).

3 Existing Brick: Test each type of existing brick indicated for replacement according to testing methods in
ASTM C 67 for compressive strength, 24-hour cold-water absorption, five-hour boil absorption, saturation
coefficient, and initial rate of absorption (suction). Carefully remove five existing units from locations
designated by Architect. Take testing samples from these units.

4. Existing Mortar: Test according to ASTM C 1324, modified as agreed by testing service and Architect for
Project requirements, to determine proportional composition of original ingredients, sizes and colors of
aggregates, and approximate strength,

5. Temporary Patch: As directed by Architect, provide temporary materiais followed by permanent repairs at
locations from which existing samples were taken.

.11 DELIVERY, STORAGE, AND HANDLING

A Deliver bricks to Project site strapped together in suitable packs or palicts or in heavy-duty cartons and protected
against impact and chipping.

B. Deliver packaged materials to Project site in manufacturer's original and unopened containers, labeled with
manufacturer's name and type of products.

= Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious
malerials that have become damp.
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Store hydrated lime in manufacturer’s original and unopened containers. Discard lime if containers have been
damaged or have been opened for mere than two days.

Store sand where grading and other required characteristics can be maintained and contamination avoided.

Handle bricks to prevent oversiressing, chipping, defacement, and other damage.

FIELD CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit brick
masonry repair work to be performed according to product manufacturers’ written instructions and specified
requirements.

Temperature Limits: Repair brick masonry only when air temperature is between 40 and 90 deg F and is predicted to
remain so for at least seven days after completion of the Work unless otherwise indicated,

Cold-Weather Requirements: Comply with the following procedures for masonry repair unless otherwise indicated:

L When air temperature is below 40 deg F |, heat morar ingredients, masonry repair materfals, and existing
masonry walls 1o produce temperatures between 40 and 120 deg F .

2. When mean daily air temperature is below 40 deg F , provide enclosure and heal to maintain temperatures
above 32 deg F within the enclosure for seven days after repair.

Hot-Weather Requirements: Protect masonry repairs when temperature and humidity conditions produce excessive
evaporation of water from mortar and repair materials. Provide antificial shade and wind breaks, and use cooled
materials as required to minimize evaporation. Do not apply moriar to substrates with temperatures of 90 deg F and
above unless otherwise indicated.

For manufactured repair materials, perform work within the environmental limits sct by cach manufacturer,

PART 2 - PRODUCTS

21

4.2

23

PERFORMANCE REQUIREMENTS

Source Limitations: Obtain cach type of material for repairing brick masonry (brick, cement, sand, efe.) from single
source with resources to provide materials of consistent quality in appearance and physical properties.

MASONRY MATERIALS
Face Brick: As required to complete brick masonry repair work.,

1. Brick Matching Existing: Units with colors, color variation within units, surface texture, size, and shape that
match existing brickwork and with physical propenies within 10 percent of those determined from

preconstruction testing of selected existing units,
a. For existing brickwork that exhibils a range of colors or color variation within units, provide brick
that proportionally matches thal range and variation rather than brick that matches an individual color

within that range.
2 Tolerances as Fabricated: According 1o tolerance requirements in ASTM C 216, Type FBX .

MORTAR MATERIALS

Portland Cement: ASTM C 150/C 150M, Typel or Typell, except Type lll may be used for cold-weather
construction; white or gray, or both where required for eolor matching of mortar.
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L. Providé cement containing not more than 0.60 percent total alkali when tested according to ASTM C 114,

Hydrated Lime: ASTM C 207, Type 8.
Mortar Sand: ASTM C 144.

1 Exposed Mortar: Match size, texture, and gradation of existing mortar sand as closely as possible. Blend
several sands if necessary to achieve suitable match.

2. Colored Moriar: Natural sand or eround marble, granite, or other sound stone of color necessary io produce
required mortar color.

Mortar Pigments: ASTM C 979/C 979M, compounded for use in mortar mixes, and having a record of satisfactory
performance in masonry mortars,

Water: Polable,

ACCESSORY MATERIALS

Setting Buttons and Shims: Resilient plastic, nonstaining to masonry, sized 1o suit joint thicknesses and bed depths of
bricks, less the required depth of pointing materials unless removed before pointing.

Masking Tape: Nonstaining, nonabsorbent material; eompatible with mortar, joint primers, sealants, and surfaces
adjacent to joints; and that easily comes off entirely, including adhesive.

Antirust Coating: Fast-curing, lead- and chromate-free, self-curing, universal modified-alkyd primer according to
MPI#23 (surface-tolerant, anticorrosive metal primer) or SSPC-Paint 20 or SSPC-Paint 29 zinc-rich coating .

1. Surface Preparation: Use coating requiring no better than SSPC-SP 3, "Fower Tool Cleani ng" surface
preparation according to manufacturer's literature or certified statement,
2 VOC Limit: Use coating with a VOC content of 400 gL or Jess.

Other Products: Select materials and methods of use based on the following, subject to approval of a mockup:

Previous effectiveness in performing the work involved.
Minimal possibility of damaging exposed surfaces.

Consistency of each application,

Uniformity of the resulting overall appearance.

Do not use products or tools that eould leave residus on surfzces.

b ol B

Wire Anchors brick ties are to be 9 gage minimum, and have a two-inch minimum bent end in the veneer. stainless
steel, complying with ASTM A 366

MORTAR MIXES

Measurement and Mixing: Measure cementitious materials and sand in a dry condition by volume or equivalent
weight. Do not measure by shovel; use known measure. Mix materials in a clean, mechanical batch mixer.

Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter specified proportions
withaut Architect's approval.

1. Mortar Pigments: Where mortar pigments are indicated, do not add pigment exceeding 10 percent by weight
of the cementitious or binder materials, except for carbon black which is limited to 2 percent, unless
otherwise demonstrated by & satisfactory history of performance,

Do not use admixtures in mortar unless otherwise indicated.

Mixes: Mix mortar materials in the following proportions:
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Iz Rebuiilding (Setting) Mortar by Property: ASTM C 270, Property Specification, Type N unless otherwise
indicated: with cementitious material limited to portland cement and lime .
2 Pigmented, Colored Mortar: Add mortar pigments to produce exposed, setting (rebuilding) mortar of colors

required.
PART 3 - EXECUTION

31 PROTECTION

A, Prevent mortar from staining face of surrounding masonry and other surfaces,

L Cover sills, ledges, and other projecting items to protect them from mortar droppings.
2 Keep wall area wel below rebuilding and repair work 16 discourage mortar from adhering.
5 Immediately remove mortar splatiers in contact with exposed masonry and other surfaces.

B. Remove downspouts and associated hardware adjacent to masonry and store during masonry repair. Reinstall when
repairs are complete.

L. Provide temporary rain drainage during work to direct water away from building,

32 MASONRY REPAIR, GENERAL

Al Appearance Standard: Repaired surfaces are to have a uniform appearance as viewed from 50 feet away by Architect.

3.3 ABANDONED ANCHOR REMOVAL

Al Remove abandoned anchors, brackets, wood nailers, and other extraneous items no longer in use unless indicated to
remain .

L Remaove items carefully to avoid spalling or cracking masonry.
2. Notify Architect before proceeding if an item cannot be removed without damaging surrounding masonry.

Do the following where directed:

A Cut or grind off item approximately 3/4 inch beneath surface and core drill a recess of same depth in
surrounding masonry as close around item as practical.

b. Immediately paint exposed end of item with two coals of antirust coaling, following coaling
manufacturer's written instructions and without excceding manufacturer's recommended dry film
thickness per coat. Keep paint off sides of recess.

i Patch hole where each item was removed unless directed to remove and replace bricks,

34 BRICK REMOVAL AND REPLACEMENT

A, At locations indicated, remove bricks that are damaged, spalled, or deteriorated. Carefully remove entire units from
joint to joint, without damaging surrounding masonry, in 2 manner that permits replacement with full-size units,

1. When removing single bricks, remove material from center of brick and work toward outside edges.

B. Support and protect remaining masonry that surrounds removal area.

[ Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged condition. Coordinate with
new flashing, reinforcement, and lintels, which are specified in other Sections.

D. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose units in existing
masonry backup, rotted wood, rusted metal, and other deteriorated items.

BRICK MASONRY REPAIR 040120.63-6
Copyright © 2021 by the American Institute of Architects. Warning: This AlA MasterSpec-based document is protected by U.S. Copyright Law and Intemational
Treaties. It was ereated by "Michael Shilale Architects, LLB" for "41063 NACSD HS Athletic Site Improvements and Restrooms™. A valid, current MasterSpec license is

required for editing and use of this document for any ether project.(16033)

.



© Michael Shilale Architects, LLP 41063 NRCSD HS Athletic Site Im- 9-22-21

E.

35

provements and Restrooms

Remove in an undamaged condition as many whole bricks as possible.

| Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, brushes, and water,
2 Remove sealants by cutting close to brick with utility knife and cleaning with solvents,

Store brick for reuse. Store off ground, on skids, and protected from weather.

Deliver cleaned brick not required for reuse to Owner unless otherwise indicated.

3
4.
Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in preparation for brick
replacement.

Replace removed damaged brick with other removed brick in good condition, where possible, or with new
brick matching existing brick. Do not use broken units unless they can be cut to usable size.

Install replacement brick into bonding and coursing pattern of existing brick. If cutting is required, use a motor-
driven saw designed to cut masonry with clean, sharp, unchipped edges,

1. Maintain joint width for replacement units to match existing joints.
2. Use setting buttons or shims to set units accurately spaced with uniform joints.

Lay replacement brick with rebuilding (sctting) mortar and with completely filled bed, head, and collar joints. Butter
ends with enough mortar to fill head joints and shove into place. Wet both replacement and surrounding bricks that
have ASTM C 67 initial rates of absorption (suction) of more than 30 g/30 §q. in. per min. Use wetting methods that
ensure that units are nearly saturated but surface js dry when laid.

L Tool exposed mortar joints in repaired areas to match joints of surrounding existing brickwork.
2, When mortar is hard enough fo support units, remove shims and other devices interfering with pointing of

Jjoints,

Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consscutive hours, including
weekends and holidays.

i Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable, Completely
remove such mortar and repoint.

PAINTING STEEL UNCOVERED DURING THE WORK

Motify Architect if steel is exposed during masonry removal. Where Archilect determines that steel is structural, or

for other reasons cannot be totally removed, prepare and paint it as follows:

L. Surface Preparation: Remove paint, rust, and other contaminants according to SSPC-SP 3, "Power Tool
Cleaning" , as applicable to comply with paint manufacturer's recommended preparation.

Z. Antirust Coating: Immediately paint exposed steel with two coats of antirust coating, following coating
manufacturer's written instructions and without exceeding manufacturer's recommended rate of application
(dry film thickness per coat),

If on inspection and rust removal, the thickness of a steel member is found to be reduced from rust by more than 1/16
inch , notify Architect before proceeding,

WIRE ANCHOR BRICK TIE INSTALLATION

Install ties as the brick is laid so that the ties are properly aligned with the mortar joints.

Install brick ties spaced 16" horizontally and 16™ vertically.

Locate ties within 8" of door and window openings and within 12" of the top of veneer sections.
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Bend the ties at a 90-degree angle at the nail head in order to minimize tie flexing when the ties are loaded in tension
or compression.

Embed ties in joints so that mortar completely encapsulates the tics. Embed a minimum of 1.5" into the bed joint,
with a minimum mortar cover of 3/8" to the outside face of the wall.

FINAL CLEANING

After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess monar and foreign matter; use
wood scrapers, stiff-nylon or -fiber brushes, and clean water applied by low-pressure spray.

i Do not use metal scrapers or brushes.
2. Do not use acidic or alkaline cleaners.

Clean adjacent nenmasonry surfaces. Use detergent and soft brushes or cloths,

Clean mortar and debris from roof: remove debris from gutters and downspouts. Rinse off roof and flush gutiers and
downspouts.

Remove masking materials, leaving no residues that could trap dirt.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and inspeetions. Allow inspectors use
of lift devices and scaffolding, as needed, to perform inspections.

Notify inspectors in advance of times when lift devices and scaffolding will be relocated. Do not relocate lift devices

and scaffolding until inspectors have had reasonable opportunity to make inspections and observations of work areas
at lift device or scaffold location.

MASONRY WASTE DISPOSAL
Salvapgeable Materials: Unless otherwise indicated, excess masonry materials are Contractor’s property.

Masonry Waste: Remove masonry waste and legally dispose of off Owner's property.

END OF SECTION 040120.63
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SECTION 042200 - CONCRETE UNIT MASONRY
PART 1 - GENERAL

L1 RELATED DOCUMENTS

A, Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY
Al Section Includes:

Concrele masonry units.

Mortar and grout.

Steel reinforcing bars.
Masonry-joint reinforcement.
Embedded flashing.

Miscellaneous masonry accessories.
Masonry-cell fill.

op BB 2 sk

B. Products Installed but not Fumished under This Section:
L Cast-stone trim in concrete unil masonry.

C. Related Requirements:

1. Section 051200 "Structural Steel Framing" for installing anchor sections of adjustable masonry anchors for
connecting to structurel steel frame.
1.3 DEFINITIONS
A. CMU(s): Concrete masonry unit(s).

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

1.4 PREINSTALLATION MEETINGS

A Preinstallation Conference: Conduct conference at Project site ,

1.5 ACTION SUBMITTALS

A Product Data: For each type of product.

1.6 INFORMATIONAL SUBMITTALS

A. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.
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L Include test reports for mortar mixes required to comply with property specification, Test according to
ASTM C109/C109M for compressive strength, ASTM C1506 for water retention, and ASTM C91/C91M for

air content.

L Include test reports, according to ASTM CI019, for grout mixes required to comply with compressive
strength requirement.

Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar type, provide

statement of average net-arca compressive strength of masonry units, mortar type, and resulting net-area compressive
strength of masonry determined according 10 TMS 602/ACI 530.1/ASCE 6.

QUALITY ASSURANCE

DELIVERY, STORAGE, AND HANDLING

Store masonry units on elevated platforms in a dry location, If units are not stored in an enclosed location, cover tops
and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install until they are dry.

Store cementitious materials on elevated platforms, under cover, and in a dry loeation. Do not use cementitious
materials that have become damp.

Store aggregates where grading and other required characteristics can be maintained and contamination avoided.

Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry mortar mix in delivery
containers on elevated platforms in a dry location or in covered weatherproof dispensing silos.

Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

FIELD CONDITIONS

Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof sheeting at
end of each day's work. Cover partially completed masonry when construction is not in progress.

1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely in place.

Do not apply uniform fleor or roof loads for at least 12 hours and concentrated loads for at least three days after
building masonry walls or columns.

Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be lefi exposed or painted.
Immediately remove grout, mortar, and soil that come in contact with such masonry.

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and

over wall surface.
=y Protect sills, ledges, and projections from morar droppings.
3 Protect surfaces of window and door frames, as well as similar products with painted and integral finishes,

from mortar droppings.
4, Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and

dirt ento completed masonry.
Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build
on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing conditions. Comply with
cold-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.

L, Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg F and higher and
will remain so until masonry has dried, but not less than seven days after completing cleaning.
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E. Hot-Weather Regquirements: Comply  with  het-weather  comstruction  requirements  contained  in
TMS 602/ACT 530.1/ASCE 6.

PART 2 - PRODUCTS

21 MANUFACTURERS

Al Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a uniform
blend within the ranges accepted for these characteristics, from single source from single manufacturer for each

product required.

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of & uniform quality, including color for exposed
masonry, from single manufacturer for each cementiticus component and from single source or producer for each

aggregate.

22 PERFORMANCE REQUIREMENTS
A. Provide unit masonry that develops indicated net-area compressive strengths at 28 days.

L Determine net-area compressive strength of masonry from average net-area compressive strengths of
masonry units and moriar types (unit-strength method) according to TMS 602/ACI 530.1/ASCE 6.
= Determine net-arca compressive strength of masonry by testing masonry prisms according to ASTM C1314,

23 UNIT MASONRY, GENERAL

A. Masenry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by requirements in the Contract
Documents.

B. Defective Units; Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks,
or other defects exceeding limits stated. Do not use units where such defects are exposed in the completed Work and
will be within 20 feet vertically and horizontally of a walking surface,

€ Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs indicated,

I. Where fire-resistance-rated construction is indicated, units shall be listed and labeled by a qualified testing
agency acceptable to authorities having jurisdiction.

2.4 CONCRETE MASONRY UNITS

A Shapes: Provide shapes indicated and as follows, with cxposed surfaces matching exposed faces of adjacent units
unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other
special conditions.
2. Provide square-edged units for outside comers unless otherwise indicated.

B. CMUs: ASTM C90.

Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 2150 psi .
Density Classification: Lightweight .

Size (Width): Manufactured to dimensions 3/8 inch less-than-nominal dimensions.

Exposed Faces: Provide color and texture matching the range represented by Architect's sample,

Faces 1o Receive Plaster: Where units are indicated to receive a direct application of plaster, provide
textured-face units made with gap-graded agpregates.

e

CONCRETE UNIT MASONRY 042200 - 3
Copyright © 2021 by the American Institute of Architects. Warning: This AlA MasterSpec-based document is pratected by U.5. Copyright Law and Intermatianal
Treaties, It was created by "Michiael Shilale Architects, LLP” for "41063 NRCSD HS Athletic Site Improvements and Restrooms”. Avalid, current MasterSpec license fs

required for editing and use of this dacument for any other project.(16093)



© Michael Shilale Architeets, LLP 41063 NRCSD HS Athletic Site Im- 9-22-21
provements and Restrooms

25 MORTAR AND GROUT MATERIALS (, 7

Al Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other ingredients.

B Water: Potable.

2.6 REINFORCEMENT
A, Uncoated Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60).
B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry unit cells and to hold
reinforcing bars in center of cells. Units are formed from 0.148-inch steel wire, hot-dip galvanized after fabrication.
Provide units designed for number of bars indicated.

81 Masonry-Joint Reinforcement, General: Ladder type complying with ASTM A951/A951M.

1. Interior Walls: Hot-dip galvanized carbon steel.

2 Wire Size for Side Rods: 0.148-inch diameter.

3. Wire Size for Cross Rods: 0.148-inch diameter,

4, Spacing of Cross Rods: Not more than 16 inches o.c.

5 Provide in lengths of not less than 10 feet , with prefabricated corner and tee unils.
7 TIES AND ANCHORS

A. General: Ties and anchors shall extend at least 1-1/2 inches into masonry but with at least a 5/8-inch cover on outside
face.

B. Materials: Provide ties and anchers specified in this article that are made from materials that comply with the
following unless otherwise indicated;

I. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM AB2/AB2M. with ASTM A 153/A153M, Class B-2 coating.
2. Galvanized-Steel Sheet: ASTM A653/A653M, Commercial Steel, G60 zinc coating.
3 Steel Sheet, Galvanized after Fabrication: ASTM A1008/A1008M, Commercial Steel, with

ASTM A153/A153M, Class B coating.
4, Steel Plates, Shapes, and Bars: ASTM A36/A36M.

£ Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow vertical or horizontal
adjustment but resist tension and compression forces perpendicular to plane of wall.

s Anchor Section for Welding to Steel Frame: Crimped 1/4-inch- diameter, hot-dip galvanized steel wire,
2, Tie Section: Triangular-shaped wire tie made from 0.187-inch- diameler, hol-dip galvanized steel wire.

2.8 MISCELLANEQUS MASONRY ACCESSORIES

2.9 MASONRY-CELL FILL

A, Loose-Fill Insulation: Perlite complying with ASTM €549, Type Il (surface treated for water repellency and limited
maoisture absorption) or Type 1V (surface treated for water repellency and to limit dust generation).

B. Lightweight-Aggregate Fill: ASTM C331/C331M.
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210 MORTAR AND GROUT MIXES

Al General: Do not use admixtures, including pigments, air-entreining agents, accelerators, retarders, water-repellent
agents, antifreeze compounds, or other admixtures unless otherwise indicated.

1. Do not use calcium chloride in mortar or grout.
2 Use portland cement-lime or mortar unless otherwise indicated.
3. For reinforced masonry, use portland cement-lime or mortar,

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. Measure quantities by
weight to ensure accurale proportions, and thoroughly blend ingredients before delivering to Project site.

2 Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Provide the following types of mortar
for applications stated unless another type is indicated or needed to provide required compressive sirength of

masonry.
i For reinforced masoncy, use Type N.

D. Colored-Aggregate Mortar: Produce required mortar color by using colored aggregates and natural color or white
cement as necessary to produce required mortar color.

I. Mix to match Architect's sample.
2, Application: Use colored-aggregate moriar for exposed mortar joints with the following units:
2 Cast-stone trim units.

E. Grout for Unit Masonry: Comply with ASTM C476.

k Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with
TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour height.

2 Proportion grout in accordance with ASTM C476, Table 1 or paragraph 4.2.2 for specified 28-day
compressive strength indicated, but not less than 2000 psi.

7 Provide grout with a slump of 8 to 11 inches as measured according to ASTM C143/C143M.,

B Epoxy Pointing Mortar: Mix epoxy pointing mortar to comply with mortar manufacturer’s wrilten instructions.

1. Application: Use epoxy pointing mortar for exposed mortar joints with pre-faced CMUs.

PART 3 - EXECUTION

il EXAMINATION

A Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other
conditions affecting performance of the Work.

k; For the record, prepare writlen report, endarsed by Installer, listing conditions detrimental to performance of
the Work.

2. Verify that foundations are within tolerances specified.

3. Verify that reinforcing dowels are properly placed.

4 Verify that substrates are free of substances that would impair mortar bond.

B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping.

C Proceed with installation only after unsatisfactory conditions have been comrected.
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INSTALLATION, GENERAL
Build chases and recesses to accommodale items specified in this and other Sections.

Leave openings for equipment to be installed before completing masonry. After installing cquipment, complete
masonry to match construction immediately adjacent to opening.

Use full-size units without cutting if possible. If eutting is required to provide a continuous pattern or to fit adjoining

construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow units to dry before
Iaying unless wetling of units is specified, Install eut units with cut surfaces and, where possible, cut edges concealed.

TOLERANCES

Dimensions and Locations of Elements:

I 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.

Lines and Levels:

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

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

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

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

5 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.
6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10 feel, or

1/2-inch maximum.

" For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 1/16 inch.
Joints:
Is For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a maximum

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

2,

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

LAYING MASONRY WALLS

Lay out walls in advance for accurate spacimg of surface bond patterns with uniform joint thicknesses and for
accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units,
particularly at corners, jambs, and, where possible, at other locations.

Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in bond pattern indicated on
Drawings; do not use units with less-than-nominal 4-inch horizontal face dimensions at corners or jambs.

Lay concezled masonry with all units in a wythe in running bond or bonded by lapping not less than 4 inches. Bond

and interlock each course of each wythe al comers. Do not use units with less-than-nominal 4-inch horizontal face
dimensions at corners or jambs.
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D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in course below; do not
tooth. When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and
mortar, and wet brick if required before laying fresh masonry.

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in solidly with
masonry around built-in items.

F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

G. Where buil-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or
plastic mesh in the joint below, and rod mortar or grout into core.

H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and similar items unless
otherwise indicated.

L Build nonload-bearing interior partitions [ull height of story to underside of solid floor or roof structure above unless
otherwise indicated.

1. Install compressible filler in joint between top of partition and underside of structure above,

Z. Fasten partition top anchors to structure above and build into top of partition. Grout cells of CMUs solidly
around plastic tubes of anchors and push tubes down into grout to provide 1/2-inch clearance between end of
anchor rod and end of tube. Space anchors 48 inches o.c. unless otherwise indicated.

3 Wedge nonload-bearing partitions against structure above with small pieces of tile, slate, or metal. Fill joint
with mortar after dead-load deflection of structure above approaches final position.
4. At fire-rated partitions, treat joint between top of partition and underside of structure above to comply with

Section 078443 “Joint Firestopping.”

33 MORTAR BEDDING AND JOINTING

A Lay hollow CMUs as follows:

Bed face shells in morter and make head jofnts of depth equal to bed joints.

Bed webs in mortar in all courses of piers, columns, and pilasters.

Bed webs in mortar in grouted masonry, including starting course on footings.

Fully bed entire units, including areas under cells, at starting course on footings where cells are not grouted.

B

B. Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar 1o fill head joints and
shove into place. Do not deeply furrow bed joints or slush head joints.

G Set cast-stone trim wnits in full bed of mortar with full vertical joints. Fill dowel, anchor, and similar holes.
1. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with clear water.
z. Wet joint surfaces thoroughly before applying mortar.
3. Rake out mortar joints for pointing with sealant.

D. Rake out moriar joints at pre-faced CMUs to a uniform depth of 1/4 inch and point with epoxy mortar to comply with
epoxy-mortar manufacturer's written instructions.

E. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless
otherwise indicated.

F. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) unless
otherwise indicated.

G. Cut joints flush where indicated to receive waterproofing unless otherwise indicated.
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MASONRY-JOINT REINFORCEMENT

General: Install entire length of longitudingl side rods in mortar with & minimum cover of 5/8 inch on exterior side of
walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.

Space reinforcement not more than 16 inches o.c.
Space reinforcement not more than 8§ inches o.c. in foundation walls and parapet walls,
Provide reinforcement not more than 8 inches above and below wall openings and extending 12 inches

beyond openings in addition to continuous reinforcement.

W

Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
Provide continuity at wall intersections by using prefabricated T-shaped units.
Provide continuity at comers by using prefabricated L-shaped units.

Cut and bend reinforcing unmits as directed by manufacturer for continuity at comers, returns, offsets, column
fireproofing, pipe enclosures, and other special conditions.

ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE

Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel or concrele, to comply
with the following:

1. Provide an open space not less than 1/2 inch wide between masonry and structural steel or concrete unless
otherwise indicated. Keep open space free of mortar and other rigid materials.

2. Anchor masonry with anchors embedded in masonry joints and attached to structure,

k. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches o.c. horizontally.

CONTROL AND EXPANSION JOINTS

General: Install control- and expansion-joint materials in unit masonry as masenry progresses. Do not allow materials
to span control and expansion joints without provision to allow for in-plane wall or partition movement.

Form control joints in concrete masonry using one of the following methods:

I Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint. Fill resultant core
with grout, and rake out joints in exposed faces for application of sealant.

2, Install preformed control-joint gaskets designed to it standard sash block.

3. Install interlocking units designed for control joints. Install bond-breaker strips at joint. Keep head joints free

and clear of mortar, or rake out joint for application of sealant.
4, Install temporary foam-plastic filler in head jeints, and remove filler when unit masonry is complete for

application of scalant.

REINFORCED UNIT MASONRY
Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements
during construction.

1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make forms
sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position

and shape during construction and curing of reinforced masonry.
2, Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their

own weight and other loads that may be placed on them during construction.

Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.
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& Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout
pressure,
1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout placement, including

minimum grout space and maximum pour height.
2 Limit height of vertical grout pours to not more than 60 inches .

310 FIELD QUALITY CONTROL
A Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and prepare reparts.
Allow inspectors access to scaffolding and work areas as needed to perform tesis and inspections. Retesting of
materials that fail to comply with specified requirements shall be done at Contractor's expense.

B. Inspections: Special inspections according to Level B in TMS 402/ACI 530/ASCE 5.

1. Begin masonry construction only afier inspectors have verified proporfions of site-prepared mortar,
2. Place grout only after inspectors have verified compliance of grout spaces and of grades, sizes, and locations
of reinforcement.

3 Place grout only after inspectors have verified proportions of site-prepared grout.
[ Testing Prior to Construction: One set of tests.

Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof.
E Conerete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for compressive strenpth.
E Mortar Aggregate Ratio Test (Proportion Speeification): For cach mix provided, aceording to ASTM C780.

G. Mortar Test (Property Specification): For each mix provided, according to ASTM C780. Test mortar for compressive
strength.

H. Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019.

1 Prism Test: For each type of construction provided, according to ASTM C1314 at 7 days and at 28 days.

n REPAIRING, POINTING, AND CLEANING

A Remove and replace masonry unils that are loose, chipped, broken, stained, or othenwise damaged or that do not
match adjoining units. Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence

of replacement.

B. Pointing: During the tooling of joints, cnlarge voids and holes, except weep holes, and completely fill with mortar.
Point up joints, including comers, openings, and adjacent construction, to provide a neat, uniform appearance.
Prepare joints for sealant application, where indicated.

c In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears
before tooling joints,

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:
I. Remove large morar particles by hand with wooden paddles and nonmetallic sciape hoes or chiscls.

2. Test cleaning methods on sample wall panel; leave one-haif of panel uncleaned for comparison purposes.
Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.

< Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with liquid
strippable masking agent or polyethylene film and waterproof masking tape.
4, Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces
thoroughly with clear water.
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5. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A.

3.12 MASONRY WASTE DISPOSAL

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor’s property. At
completion of unit masonry work, remove from Project site.

B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-contaminated sand, waste
mortar, and broken masonry unils, by crushing and mixing with fill material as fill is placed.

1. Crush masonry wasie to less than 4 inches in each dimension.

2. Mix masonry waste with at least two paris of specified fill material for each part of masonry waste. Fill
muaterial is specified in Section 312000 "Eerth Moving,"

3 Do not dispose of masonry waste as fill within 18 inches of finished grade.

5 Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling.

D. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as deseribed above or
recycled, and other masonry waste, and legally dispose of off Owner's property.

END OF SECTION 042200
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