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SECTION 03100A

STRUCTURAL CONCRETE FORMWORK
05/98

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ACI INTERNATIONAL (ACI)

ACI 347R (1994) Guide to Formwork for Concrete

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA Al135.4 (1995) Basic Hardboard

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal
Insulation

U.S. DEPARTMENT OF COMMERCE (DOC)

pPS1 (1996) Voluntary Product Standard -
Construction and Industrial Plywood

.2 OMITTED

.3 DESIGN

Formwork shall be designed in accordance with methodology of ACI 347R for
anticipated loads, lateral pressures, and stresses. Forms shall be capable
of producing a surface which meets the requirements of the class of finish
specified in Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE. Forms shall
be capable of withstanding the pressures resulting from placement and
vibration of concrete.

.4 STORAGE AND HANDLING

Fiber voids shall be stored above ground level in a dry location. Fiber
voids shall be kept dry until installed and overlaid with concrete.
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PART 2 PRODUCTS

2

2

.1 FORM MATERIALS

1.1 Forms For Class A and Class B Finish

Forms for Class A and Class B finished surfaces shall be plywood panels
conforming to PS1l, Grade B-B concrete form panels, Class I or II. Other
form materials or liners may be used provided the smoothness and appearance
of concrete produced will be equivalent to that produced by the plywood
concrete form panels. Forms for round columns shall be the prefabricated
seamless type.

1.2 Forms For Class C Finish

Forms for Class C finished surfaces shall be shiplap lumber; plywood
conforming to PS1, Grade B-B concrete form panels, Class I or II; tempered
concrete form hardboard conforming to AHA Al35.4; other approved concrete
form material; or steel, except that steel lining on wood sheathing shall
not be used. Forms for round columns may have one vertical seam.

.1.3 Forms For Class D Finish

Forms for Class D finished surfaces, except where concrete is placed
against earth, shall be wood or steel or other approved concrete form
material.

.1.4 Retain-In-Place Metal Forms

Retain-in-place metal forms for concrete slabs and roofs shall be as
specified in Section 05300A STEEL DECKING.

.1.5 Pan-Form Units

Pan-form units for one-way or two-way concrete joist and slab construction
shall be factory-fabricated units of the approximate section indicated.
Units shall consist of steel or molded fiberglass concrete form pans.
Closure units shall be furnished as required.

.1.6 Form Ties

Form ties shall be factory-fabricated metal ties, shall be of the removable
or internal disconnecting or snap-off type, and shall be of a design that
will not permit form deflection and will not spall concrete upon removal.
Solid backing shall be provided for each tie. Except where removable tie
rods are used, ties shall not leave holes in the concrete surface less than
1/4 inch nor more than 1 inch deep and not more than 1 inchin diameter.
Removable tie rods shall be not more than 1-1/2 inches in diameter.

1.7 Form Releasing Agents

Form releasing agents shall be commercial formulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not impair
subsequent treatment of concrete surfaces depending upon bond or adhesion
nor impede the wetting of surfaces to be cured with water or curing
compounds .
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2.1.8 Fiber Voids

Fiber voids shall be the product of a reputable manufacturer regularly
engaged in the commercial production of fiber voids. The voids shall be
constructed of double faced, corrugated fiberboard. The corrugated
fiberboard shall be fabricated of wet strength standard kraft paper liners,
impregnated with paraffin, and laminated with moisture resistant adhesive,
and shall have a board strength of 275 psi. Voids which are impregnated
with paraffin after construction, in lieu of being constructed with
paraffin impregnated fiberboard, are acceptable. Voids shall be designed
to support not less than 1000 psf. To prevent separation during concrete
placement fiber voids shall be assembled with steel or plastic banding at
4 feet on center maximum, or by adequate stapling or gluing as recommended
by the manufacturer. Fiber voids placed under concrete slabs and that are
8 inches in depth may be heavy duty "waffle box" type, constructed of
paraffin impregnated corrugated fiberboard.

2.2 FIBER VOID RETAINERS
2.2.1 Polystyrene Rigid Insulation

Polystyrene rigid insulation shall conform to ASTM C 578, Type V, VI, or
VII, square edged. Size shall be 1-1/2 inches thick by 16 inches in
height by 3 feet in length, unless otherwise indicated.

PART 3 EXECUTION
3.1 INSTALLATION
3.1.1 Formwork

Forms shall be mortar tight, properly aligned and adequately supported to
produce concrete surfaces meeting the surface requirements specified in
Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE and conforming to
construction tolerance given in TABLE 1. Where concrete surfaces are to
have a Class A or Class B finish, joints in form panels shall be arranged
as approved. Where formg for continuous surfaces are placed in successive
units, the forms shall fit over the completed surface to obtain accurate
alignment of the surface and to prevent leakage of mortar. Forms shall not
be reused if there is any evidence of surface wear and tear or defects

which would impair the quality of the surface. Surfaces of forms to be
reused shall be cleaned of mortar from previous concreting and of all other
foreign material before reuse. Form ties that are to be completely

withdrawn shall be coated with a nonstaining bond breaker.
3.1.2 Fiber Voids

Voids shall be placed on a smooth firm dry bed of suitable material, to
avoid being displaced vertically, and shall be set tight, with no buckled
cartons, in order that horizontal displacement cannot take place. Each
section of void shall have its ends sealed by dipping in paraffin, with any
additional cutting of voids at the jobsite to be field dipped in the same
type of sealer, unless liners and flutes are completely impregnated with
paraffin. Prior to placing reinforcement, the entire formed area for slabs
shall be covered with a 4 x 8 feet minimum flat sheets of fiber void
corrugated fiberboard. Joints shall be sealed with a moisture resistant
tape having a minimum width of 3 inches. If voids are destroyed or
damaged and are not capable of supporting the design load, they shall be
replaced prior to placing of concrete.
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3.1.3 Fiber Void Retainers

Fiber void retainers shall be installed, continuously, on both sides of
fiber voids placed under grade beams in order to retain the cavity after
the fiber voids biodegrade.

3.2 CHAMFERING

Except as otherwise shown, external corners that will be exposed shall be
chamfered, beveled, or rounded by moldings placed in the forms.

3.3 COATING

Forms for Class A and Class B finished surfaces shall be coated with a form
releasing agent before the form or reinforcement is placed in final
position. The coating shall be used as recommended in the manufacturer's
printed or written instructions. Forms for Class C and D finished surfaces
may be wet with water in lieu of coating immediately before placing
concrete, except that in cold weather with probable freezing temperatures,
coating shall be mandatory. Surplus coating on form surfaces and coating
on reinforcing steel and construction joints shall be removed before
placing concrete.

3.4 REMOVAL OF FORMS

Forms shall be removed preventing injury to the concrete and ensuring the
complete safety of the structure. Formwork for columns, walls, side of
beams and other parts not supporting the weight of concrete may be removed
when the concrete has attained sufficient strength to resist damage from
the removal operation but not before at least 24 hours has elapsed since
concrete placement. Supporting forms and shores shall not be removed from
beams, floors and walls until the structural units are strong enough to
carry their own weight and any other construction or natural loads.
Supporting forms or shores shall not be removed before the concrete
strength has reached 70 percent of design strength, as determined by field
cured cylinders or other approved methods. This strength shall be
demonstrated by job-cured test specimens, and by a structural analysis
considering the proposed loads in relation to these test strengths and the
strength of forming and shoring system. The job-cured test specimens for
form removal purposes shall be provided in numbers as directed and shall be
in addition to those required for concrete quality control. The specimens
shall be removed from molds at the age of 24 hours and shall receive,
insofar as possible, the same curing and protection as the structures they
represent.

TABLE 1

TOLERANCES FOR FORMED SURFACES

1. Variations from the In any 10 feet of
plumb: length ----------------- 1/4 inch
a. In the lines and Maximum for entire
surfaces of columns, length ------------------- 1 inch

piers, walls and
in arises
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TABLE 1

TOLERANCES FOR FORMED SURFACES

b. For exposed corner
columns, control-joint
grooves, and other
conspicuous lines

2. Variation from the
level or from the
grades indicated
on the drawings:

a. In slab soffits,
ceilings, beam soffits,
and in arises, measured
before removal of
supporting shores

b. 1In exposed lintels,
sills, parapets,
horizontal grooves,
and other conspicuous
lines

3. Variation of the linear
building lines from
established position
in plan

4. Variation of distance
between walls, columns,
partitions

5. Variation in the
sizes and locations
of sleeves, floor
openings, and wall opening

6. Variation in
cross-sectional
dimensions of columns
and beams and in the
thickness of slabs and walls

7. Footings:

a. Variation of dimensions
in plan

b. Misplacement of
eccentricity

In any 20 feet of

length ----------- ---- 1/4 inch
Maximum for entire
length------------------ 1/2 inch
In any 10 feet of

length ------------------ 1/4 inch
In any bay or in any 20

feet of length---------- 3/8 inch
Maximum for entire

length ----------------- 3/4 inch

In any bay or in any 20 feet of
length ----------- ----- 1/4 inch
Maximum for entire
length------------—---—--- 1/2 inch
In any 20 feet --------- 1/2 inch
Maximum ----------------- 1 inch

1/4 inch per 10 feet of distance,
but not more than 1/2 inch in any
one bay,and not more than 1 inch

total variation

Minusg ---------—-——-—-—-- 1/4 inch
Plus ------=——---——=——-- 1/2 inch
Minug ------—--—-————-- 1/4 inch
PluS -----=--=—-————————- 1/2 inch
Minug -------—--—-—————--- 1/2 inch
PlUS -—-----——~———~———————- 2 inches

when formed or plus 3 inches
when placed against unformed
excavation

2 percent of
width in the
misplacement

the footing
direction of
but not more than
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TABLE 1

TOLERANCES FOR FORMED SURFACES

2 inches
c. Reduction in thickness Minus ------------------ 5 percent
of specified thickness
8. Variation in steps: Riser ----------——-——--- 1/8 inch
a. In a flight of stairs Tread ------------------ 1/4 inch
b. In consecutive steps Riser ------------------ 1/16 inch
Tread ------------------ 1/8 inch

-- End of Section --
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SECTION 03150A

EXPANSION JOINTS, CONTRACTION JOINTS, AND WATERSTOPS
09/03

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO T 111 (1983; R 2000) Inorganic Matter or Ash in
Bituminous Materials

AMERICAN HARDBOARD ASSOCIATION (AHA)
AHA Al135.4 (1995) Basic Hardboard

ASTM INTERNATIONAL (ASTM)

ASTM A 109/A 109M (2000el) Steel, Strip, Carbon (0.25
Maximum Percent), Cold-Rolled

ASTM A 167 (1999) Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and
Strip

ASTM A 480/A 480M (2002) General Requirements for

Flat-Rolled Stainless and Heat-Resisting
Steel Plate, Sheet, and Strip

ASTM A 1011/A 1011M (2003) Steel, Sheet and Stip, Hot-Rolled,
Carbon, Structural, High Strength
Low-Alloy and High-Strength Low-Alloy With
Improved Formability

ASTM B 152/B 152M (2000) Copper Sheet, Strip, Plate, and
Rolled Bar

ASTM B 370 (1998) Copper Sheet and Strip for Building
Construction

ASTM C 919 (2002) Use of Sealants in Acoustical
Applications

ASTM C 920 (2002) Elastomeric Joint Sealants

ASTM D 4 (1986; R 1998) Bitumen Content

ASTM D 6 (1995; R 2000el) Loss on Heating of 0il

SECTION 03150A Page 3
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and Asphaltic Compounds

ASTM D 412 (1998a) Vulcanized Rubber and
Thermoplastic Rubbers and Thermoplastic
Elastomers - Tension

ASTM D 471 (1998el) Rubber Property - Effect of
Liquids
ASTM D 1751 (1999) Preformed Expansion Joint Filler

for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bituminous Types)

ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

ASTM D 1854 (2002) Jet-Fuel-Resistant Concrete Joint
Sealer, Hot-Applied Elastic Type

ASTM D 2628 (1991; R 1998) Preformed Polychloroprene
Elastomeric Joint Seals for Concrete
Pavements

ASTM D 2835 (1989; R 1998) Lubricant for Installation
of Preformed Compression Seals in Concrete
Pavements

ASTM D 5249 (1995; R 2000) Backer Material for Use

With Cold- and Hot-Applied Joint Sealants
in Portland-Cement Concrete and Asphalt
Joints

ASTM D 5329 (1996) Sealants and Fillers, Hot-Applied,
for Joints and Cracks in Asphaltic and
Portland Cement Concrete Pavements

U.S. ARMY CORPS OF ENGINEERS (USACE)
COE CRD-C 513 (1974) Specifications for Rubber Waterstops

COE CRD-C 572 (1974) Specifications for
Polyvinylchloride Waterstop

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only or as
otherwise designated. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Waterstops; G, RE

Shop drawings and fabrication drawings provided by the
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manufacturer or prepared by the Contractor.
SD-03 Product Data

Preformed Expansion Joint Filler
Sealant
Waterstops

Manufacturer's literature, including safety data sheets, for
preformed fillers and the lubricants used in their installation;
field-molded sealants and primers (when required by sealant
manufacturer); preformed compression seals; and waterstops.
Manufacturer's recommended instructions for installing preformed
fillers, field-molded sealants; preformed compression seals; and
waterstops; and for splicing non-metallic waterstops.

SD-04 Samples
Lubricant for Preformed Compression Seals

Specimens identified to indicate the manufacturer, type of
material, size and quantity of material, and shipment or lot
represented. Each sample shall be a piece not less than 9 ft of 1
inch nominal width or wider seal or a piece not less than 12 ft of
compression seal less than 1 inch nominal width. One quart of
lubricant shall be provided.

Field-Molded Type

One gallon of field-molded sealant and one gquart of primer (when
primer is recommended by the sealant manufacturer) identified to
indicate manufacturer, type of material, quantity, and shipment or
lot represented.

Non-metallic Materials

Specimens identified to indicate manufacturer, type of material,
size, quantity of material, and shipment or lot represented. Each
sample shall be a piece not less than 12 inch long cut from each
200 ft of finished waterstop furnished, but not less than a total
of 4 ft of each type, size, and lot furnished. One splice sample
of each size and type for every 50 splices made in the factory and
every 10 splices made at the job site. The splice samples shall
be made using straight run pieces with the splice located at the
mid-length of the sample and finished as required for the
installed waterstop. The total length of each splice shall be not
less than 12 inches long.

SD-07 Certificates
Preformed Expansion Joint Filler
Sealant
Waterstops
Certificates of compliance stating that the joint filler and

sealant materials and waterstops conform to the requirements
specified.
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1.

3 DELIVERY AND STORAGE

Material delivered and placed in storage shall be stored off the ground and
protected from moisture, dirt, and other contaminants. Sealants shall be
delivered in the manufacturer's original unopened containers. Sealants
whose shelf life has expired shall be removed from the site.

PART 2 PRODUCTS

2

.1 CONTRACTION JOINT STRIPS

Contraction joint strips shall be 1/8 inch thick tempered hardboard
conforming to AHA A135.4, Class 1. 1In lieu of hardboard strips, rigid
polyvinylchloride (PVC) or high impact polystyrene (HIPS) insert strips
specifically designed to induce controlled cracking in slabs on grade may
be used. Such insert strips shall have removable top section.

.2 PREFORMED EXPANSION JOINT FILLER

Expansion joint filler shall be preformed material conforming to ASTM D 1751
or ASTM D 1752. Unless otherwise indicated, filler material shall be 3/8
inch thick and of a width applicable for the joint formed. Backer

material, when required, shall conform to ASTM D 5249.

.3 SEALANT

Joint sealant shall conform to the following:

.3.1 Preformed Polychloroprene Elastomeric Type

ASTM D 2628.

.3.2 Lubricant for Preformed Compression Seals

ASTM D 2835.

.3.3 Field-Molded Type

ASTM C 920, Type M, Grade P or NS, Class 25, Use NT for horizontal joints.
Type M, Grade NS, Class 25, Use NT for vertical joints. Bond breaker
material shall be polyethylene tape, coated paper, metal foil or similar
type materials. The back-up material shall be compressible, non-shrink,
nonreactive with sealant, and non-absorptive material type such as extruded
butyl or polychloroprene rubber.

.3.4 Hot-Applied Jet-Fuel Resistant Type

ASTM D 1854 tested in accordance with ASTM D 5329.

.4 WATERSTOPS

Intersection and change of direction waterstops shall be shop fabricated.

4.1 Flexible Metal

Copper waterstops shall conform to ASTM B 152/B 152M and ASTM B 370, 060
soft anneal temper and 20 oz mass per sq ft sheet thickness. Stainless
steel waterstops shall conform to ASTM A 167 and ASTM A 480/A 480M, UNS
S30453 (Type 304L), and 20 gauge thick strip.
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2

4.2 Rigid Metal

Flat steel waterstops shall conform to ASTM A 109/A 109M, No. 2 (half hard)
temper, No. 2 edge, No. 1 (matte or dull) finish or ASTM A 1011/A 1011M,
Grade 40.

.4.3 Non-Metallic Materials®

Non-metallic waterstops shall be manufactured from a prime virgin resin;
reclaimed material is not acceptable. The compound shall contain
plasticizers, stabilizers, and other additives to meet specified
requirements. Rubber waterstops shall conform to COE CRD-C 513.
Polyvinylchloride waterstops shall conform to COE CRD-C 572. Thermoplastic
elastomeric rubber waterstops shall conform to ASTM D 471.

.4.4 Non-Metallic Hydrophilic

Swellable strip type compound of polymer modified chloroprene rubber that
swells upon contact with water shall conform to ASTM D 412 as follows:
Tensile strength 420 psi minimum; ultimate elongation 600 percent minimum.
Hardness shall be 50 minimum on the type A durometer and the volumetric
expansion ratio in distilled water at 70 degrees F shall be 3 to 1 minimum.

.4.5 Preformed Elastic Adhesive

Preformed plastic adhesive waterstops shall be produced from blends of
refined hydrocarbon resins and plasticizing compounds reinforced with inert
mineral filler, and shall contain no solvents, asbestos, irritating fumes
or obnoxious odors. The compound shall not depend on oxidizing,
evaporating, or chemical action for its adhesive or cohesive strength.

.4.5.1 Chemical Composition

The chemical composition of the sealing compound shall meet the
requirements shown below:

PERCENT BY WEIGHT

COMPONENT MIN. MAX. TEST
Bitumen (Hydrocarbon plastic) 50 70 ASTM D 4
Inert Mineral Filler 30 50 AASHTO T 111
Volatile Matter 2 ASTM D 6

.4.5.2 Adhesion Under Hydrostatic Pressure

The sealing compound shall not leak at the joints for a period of 24 hours
under a vertical 6 foot head pressure. In a separate test, the sealing
compound shall not leak under a horizontal pressure of 10 psi which is
reached by slowly applying increments of 2 psi every minute.

.4.5.3 Sag of Flow Resistance

Sagging shall not be detected when tested as follows: Fill a wooden form 1
inch wide and 6 inches long flush with sealing compound and place in an
oven at 135 degrees F in a vertical position for 5 days.
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.4.5.4 Chemical Resistance

The sealing compound when immersed separately in a 5% solution of caustic
potash, a 5% solution of hydrochloric acid, 5% solution of sulfuric acid
and a saturated hydrogen sulfide solution for 30 days at ambient room
temperature shall show no visible deterioration.

PART 3 EXECUTION

3

3

.1 JOINTS

Joints shall be installed at locations indicated and as authorized.

1.1 Contraction Joints

Contraction joints may be constructed by inserting tempered hardboard
strips or rigid PVC or HIPS insert strips into the plastic concrete using a
steel parting bar, when necessary, or by cutting the concrete with a saw
after concrete has set. Joints shall be approximately 1/8 inch wide and
shall extend into the slab one-fourth the slab thickness, minimum, but not
less than 1 inch.

.1.1.1 Joint Strips

Strips shall be of the required dimensions and as long as practicable.
After the first floating, the concrete shall be grooved with a tool at the
joint locations. The strips shall be inserted in the groove and depressed
until the top edge of the vertical surface is flush with the surface of the
slab. The slab shall be floated and finished as specified. Working of the
concrete adjacent to the joint shall be the minimum necessary to f£ill voids
and consolidate the concrete. Where indicated, the top portion of the
strip shall be sawed out after the curing period to form a recess for
sealer. The removable section of PVC or HIPS strips shall be discarded and
the insert left in place. True alignment of the strips shall be maintained
during insertion.

.1.1.2 Sawed Joints

Joint sawing shall be early enough to prevent uncontrolled cracking in the
slab, but late enough that this can be accomplished without appreciable
spalling. Concrete sawing machines shall be adequate in number and power,
and with sufficient replacement blades to complete the sawing at the
required rate. Joints shall be cut to true alignment and shall be cut in
sequence of concrete placement. Sludge and cutting debris shall be removed.

1.2 Expansion Joints

Preformed expansion joint filler shall be used in expansion and isolation
joints in slabs around columns and between slabs on grade and vertical
surfaces where indicated. The filler shall extend the full slab depth,
unless otherwise indicated. The edges of the joint shall be neatly
finished with an edging tool of 1/8 inch radius, except where a resilient
floor surface will be applied. Where the joint is to receive a sealant,
the filler strips shall be installed at the proper level below the finished
floor with a slightly tapered, dressed and oiled wood strip temporarily
secured to the top to form a recess to the size shown on the drawings. The
wood strip shall be removed after the concrete has set. Contractor may opt
to use a removable expansion filler cap designed and fabricated for this
purpose in lieu of the wood strip. The groove shall be thoroughly cleaned
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of laitance, curing compound, foreign materials, protrusions of hardened
concrete, and any dust which shall be blown out of the groove with oil-free
compressed air.

3.1.3 Joint Sealant

Sawed contraction joints and expansion joints in slabs shall be filled with
joint sealant, unless otherwise shown. Joint surfaces shall be clean, dry,
and free of 0il or other foreign material which would adversely affect the
bond between sealant and concrete. Joint sealant shall be applied as
recommended by the manufacturer of the sealant.

3.1.3.1 Joints With Preformed Compression Seals

Compression seals shall be installed with equipment capable of installing
joint seals to the prescribed depth without cutting, nicking, twisting, or
otherwise distorting or damaging the seal or concrete and with no more than
5 percent stretching of the seal. The sides of the joint and, if
necessary, the sides of the compression seal shall be covered with a
coating of lubricant. Butt joints shall be coated with liberal
applications of lubricant.

3.1.3.2 Joints With Field-Molded Sealant

Joints shall not be sealed when the sealant material, ambient air, or
concrete temperature is less than 40 degrees F. When the sealants are
meant to reduce the sound transmission characteristics of interior walls,
ceilings, and floors the guidance provided in ASTM C 919 shall be followed.
Joints requiring a bond breaker shall be coated with curing compound or
with bituminous paint. Bond breaker and back-up material shall be
installed where required. Joints shall be primed and filled flush with
joint sealant in accordance with the manufacturer's recommendations.

3.2 WATERSTOPS, INSTALLATION AND SPLICES

Waterstops shall be installed at the locations shown to form a continuous
water-tight diaphragm. Adequate provision shall be made to support and
completely protect the waterstops during the progress of the work. Any
waterstop punctured or damaged shall be repaired or replaced. Exposed
waterstops shall be protected during application of form release agents to
avoid being coated. Suitable guards shall be provided to protect exposed
projecting edges and ends of partially embedded waterstops from damage when
concrete placement has been discontinued. Splices shall be made by
certified trained personnel using approved equipment and procedures.

3.2.1 Copper And Stainless Steel

Splices in copper waterstops shall be lap joints made by brazing. Splices
in stainless steel waterstops shall be welded using a TIG or MIG process
utilizing a weld rod to match the stainless. All welds shall not be
annealed to maintain physical properties. Carbon flame shall not be used
in the annealing process. Damaged waterstops shall be repaired by removing
damaged portions and patching. Patches shall overlap a minimum of 1 inch
onto undamaged portion of the waterstop.

3.2.2 Flat Steel

Splices in flat steel waterstops shall be properly aligned, butt welded,
and cleaned of excessive material.
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3

.2.3 Non-Metallic

Fittings shall be shop made using a machine specifically designed to
mechanically weld the waterstop. A miter guide, proper fixturing (profile
dependant), and portable power saw shall be used to miter cut the ends to
be joined to ensure good alignment and contact between joined surfaces.
The splicing of straight lengths shall be done by squaring the ends to be
joined. Continuity of the characteristic features of the cross section of
the waterstop (ribs, tabular center axis, protrusions, etc.) shall be
maintained across the splice.

.2.3.1 Rubber Waterstop

Splices shall be vulcanized or shall be made using cold bond adhesive as
recommended by the manufacturer. Splices for TPE-R shall be as specified
for PVC.

.2.3.2 Polyvinyl Chloride Waterstop

Splices shall be made by heat sealing the adjacent waterstop edges together
using a thermoplastic splicing iron utilizing a non-stick surface
specifically designed for waterstop welding. The correct temperature shall
be used to sufficiently melt without charring the plastic. The spliced
area, when cooled, shall show no signs of separation, holes, or other
imperfections when bent by hand in as sharp an angle as possible.

.2.3.3 Quality Assurance

Edge welding will not be permitted. Centerbulbs shall be compressed or
closed when welding to non-centerbulb type. Waterstop splicing defects
which are unacceptable include, but are not limited to the following: 1)
Tensile strength less than 80 percent of parent section. 2) Free lap

joints. 3) Misalignment of centerbulb, ribs, and end bulbs greater than
1/16 inch. 4) Misalignment which reduces waterstop cross section more than
15 percent. 5) Bond failure at joint deeper than 1/16 inch or 15 percent
of material thickness. 6) Misalignment of waterstop splice resulting in

misalignment of waterstop in excess of 1/2 inch in 10 feet. 7) Visible
porosity in the weld area, including pin holes. 8) Charred or burnt
material. 9) Bubbles or inadequate bonding. 10) Visible signs of splice
separation when cooled splice is bent by hand at a sharp angle.

.2.4 Non-Metallic Hydrophilic Waterstop Installation

Ends to be joined shall be miter cut with sharp knife or shears. The ends
shall be adhered with cyanacryiate (super glue) adhesive. When joining
hydrophilic type waterstop to PVC waterstop, the hydrophilic waterstop
shall be positioned as shown on the drawings. A liberal amount of a single
component hydrophilic sealant shall be applied to the junction to complete
the transition.

.2.5 Preformed Plastic Adhesive Installation

The installation of preformed plastic adhesive waterstops shall be a prime,
peel, place and pour procedure. Joint surfaces shall be clean and dry
before priming and just prior to placing the sealing strips. The end of
each strip shall be spliced to the next strip with a 1 inch overlap; the
overlap shall be pressed firmly to release trapped air. During damp or
cold conditions the joint surface shall be flashed with a safe, direct
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flame to warm and dry the surface adequately; the sealing strips shall be
dipped in warm water to soften the material to achieve maximum bond to the
concrete surface.

3.3 CONSTRUCTION JOINTS
Construction joints are gpecified in Section 03300 CAST-IN-PLACE STRUCTURAL
CONCRETE except that construction joints coinciding with expansion and
contraction joints shall be treated as expansion or contraction joints as

applicable.

-- End of Section --
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SECTION 03200A

CONCRETE REINFORCEMENT
09/97

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ACI INTERNATIONAL (ACI)

ACI 318/318R (1995) Building Code Requirements for
Structural Concrete and Commentary

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1999) Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless

ASTM A 82 (1997a) Steel Wire, Plain, for Concrete
Reinforcement
ASTM A 185 (1997) Steel Welded Wire Fabric, Plain,

for Concrete Reinforcement

ASTM A 496 (1997) Steel Wire, Deformed, for Concrete
Reinforcement
ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel

Bars for Concrete Reinforcement

ASTM A 706/A 706M (1998) Low-Alloy Steel Deformed and Plain
Bars for Concrete Reinforcement

ASTM C 1116 (1995) Fiber-Reinforced Concrete and
Shotcrete

AMERICAN WELDING SOCIETY (AWS)

AWS D1.4 (1998) Structural Welding Code -
Reinforcing Steel

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)
CRSI 1MSP (2001) Manual of Standard Practice
1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
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used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Reinforcement;

Detail drawings showing reinforcing steel placement, schedules,
sizes, grades, and splicing and bending details. Drawings shall
show support details including types, sizes and spacing.

SD-03 Product Data
Welding;
A list of qualified welders names.
SD-07 Certificates
Reinforcing Steel;

Certified copies of mill reports attesting that the reinforcing
steel furnished contains no less than 25 percent recycled scrap
steel and meets the requirements specified herein, prior to the
installation of reinforcing steel.

1.3 WELDING
Welders shall be qualified in accordance with AWS D1.4. Qualification test
shall be performed at the worksite and the Contractor shall notify the
Contracting Officer 24 hours prior to conducting tests. Special welding
procedures and welders qualified by others may be accepted as permitted by
AWS D1.4.

1.4 DELIVERY AND STORAGE

Reinforcement and accessories shall be stored off the ground on platforms,
skids, or other supports.

PART 2 PRODUCTS

2.1 DOWELS
Dowels shall conform to ASTM A 675/A 675M, Grade 80. Steel pipe conforming
to ASTM A 53, Schedule 80, may be used as dowels provided the ends are
closed with metal or plastic inserts or with mortar.

2.2 FABRICATED BAR MATS
Fabricated bar mats shall conform to ASTM A 184/A 184M.

2.3 REINFORCING STEEL
Reinforcing steel shall be deformed bars conforming to ASTM A 615/A 615M or
ASTM A 706/A 706M, grades and sizes as indicated. Cold drawn wire used for
spiral reinforcement shall conform to ASTM A 82. In highly corrosive

environments or when directed by the Contracting Officer, reinforcing steel
shall conform to ASTM A 767/A 767M or ASTM A 775/A 775M as appropriate.
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2.4 WELDED WIRE FABRIC

Welded wire fabric shall conform to ASTM A 185 ASTM A 496 ASTM A 497. When
directed by the Contracting Officer for special applications, welded wire
fabric shall conform to ASTM A 884/A 884M.

2.5 WIRE TIES
Wire ties shall be 16 gauge or heavier black annealed steel wire.
2.6 SUPPORTS

Bar supports for formed surfaces shall be designed and fabricated in
accordance with CRSI 1MSP and shall be steel or precast concrete blocks.
Precast concrete blocks shall have wire ties and shall be not less than 4
inches square when supporting reinforcement on ground. Precast concrete
block shall have compressive strength equal to that of the surrounding
concrete. Where concrete formed surfaces will be exposed to weather or
where surfaces are to be painted, steel supports within 1/2 inch of
concrete surface shall be galvanized, plastic protected or of stainless
steel. Concrete supports used in concrete exposed to view shall have the
same color and texture as the finish surface. For slabs on grade, supports
shall be precast concrete blocks, plastic coated steel fabricated with
bearing plates, or specifically designed wire-fabric supports fabricated of
plastic.

2.7 SYNTHETIC FIBER REINFORCEMENT

Synthetic fiber shall be polypropylene with a denier less than 100 and a
nominal fiber length of 2 inches.

PART 3 EXECUTION
3.1 REINFORCEMENT

Reinforcement shall be fabricated to shapes and dimensions shown and shall
conform to the requirements of ACI 318/318R. Reinforcement shall be cold
bent unless otherwise authorized. Bending may be accomplished in the field
or at the mill. Bars shall not be bent after embedment in concrete.

Safety caps shall be placed on all exposed ends of vertical concrete
reinforcement bars that pose a danger to life safety. Wire tie ends shall
face away from the forms.

3.1.1 Placement
Reinforcement shall be free from loose rust and scale, dirt, oil, or other

deleterious coating that could reduce bond with the concrete.
Reinforcement shall be placed in accordance with ACI 318/318R at locations

shown plus or minus one bar diameter. Reinforcement shall not be
continuous through expansion joints and shall be as indicated through
construction or contraction joints. Concrete coverage shall be as

indicated or as required by ACI 318/318R. If bars are moved more than one
bar diameter to avoid interference with other reinforcement, conduits or
embedded items, the resulting arrangement of bars, including additional
bars required to meet structural requirements, shall be approved before
concrete is placed.
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1.2 Splicing

Splices of reinforcement shall conform to ACI 318/318R and shall be made
only as required or indicated. Splicing shall be by lapping or by
mechanical or welded butt connection; except that lap splices shall not be
used for bars larger than No. 11 unless otherwise indicated. Welding shall
conform to AWS D1.4. Welded butt splices shall be full penetration butt
welds. Lapped bars shall be placed in contact and securely tied or spaced
transversely apart to permit the embedment of the entire surface of each
bar in concrete. Lapped bars shall not be spaced farther apart than
one-fifth the required length of lap or 6 inches. Mechanical butt splices
shall be in accordance with the recommendation of the manufacturer of the
mechanical splicing device. Butt splices shall develop 125 percent of the
specified minimum yield tensile strength of the spliced bars or of the
smaller bar in transition splices. Bars shall be flame dried before butt
splicing. Adequate jigs and clamps or other devices shall be provided to
support, align, and hold the longitudinal centerline of the bars to be butt
spliced in a straight line.

.2 WELDED-WIRE FABRIC PLACEMENT

Welded-wire fabric shall be placed in slabs as indicated. Fabric placed in
slabs on grade shall be continuous between expansion, construction, and
contraction joints. Fabric placement at joints shall be as indicated.

Lap splices shall be made in such a way that the overlapped area equals the
distance between the outermost crosswires plus 2 inches. Laps shall be
staggered to avoid continuous laps in either direction. Fabric shall be
wired or clipped together at laps at intervals not to exceed 4 feet.
Fabric shall be positioned by the use of supports.

.3 DOWEL INSTALLATION

Dowels shall be installed in slabs on grade at locations indicated and at
right angles to joint being doweled. Dowels shall be accurately positioned
and aligned parallel to the finished concrete surface before concrete
placement. Dowels shall be rigidly supported during concrete placement.
One end of dowels shall be coated with a bond breaker.

.4 SYNTHETIC FIBER REINFORCED CONCRETE

Fiber reinforcement shall be added to the concrete mix in accordance with
the applicable sections of ASTM C 1116 and the recommendations of the
manufacturer, and in an amount of 0.1 percent by volume.

.5 SPECIAL INSPECTION AND TESTING FOR SEISMIC-RESISTING SYSTEMS

Special inspections and testing for seismic-resisting systems and
components shall be done in accordance with Section 01452A SPECIAL
INSPECTION FOR SEISMIC-RESISTING SYSTEMS.

-- End of Section --
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SECTION 03300

CAST-IN-PLACE STRUCTURAL CONCRETE
11/01

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ACI INTERNATIONAL (ACI)

ACI 117 (1990; Errata) Standard Tolerances for
Concrete Construction and Materials

ACI 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavyweight, and
Mass Concrete

ACI 211.2 (1998) Standard Practice for Selecting
Proportions for Structural Lightweight
Concrete

ACI 214.3R (1988; R 1997) Simplified Version of the

Recommended Practice for Evaluation of
Strength Test Results of Concrete

ACI 305R (1999) Hot Weather Concreting

ACI 318/318R (1999) Building Code Requirements for
Structural Concrete and Commentary

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 1017/C 1017M (1998) Chemical Admixtures for Use in
Producing Flowing Concrete

ASTM C 1059 (1999) Latex Agents for Bonding Fresh to
Hardened Concrete

ASTM C 1064/C 1064M (1999) Temperature of Freshly Mixed
Portland Cement Concrete

ASTM C 1077 (1998) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory

Evaluation

ASTM C 1107 (1999) Packaged Dry, Hydraulic-Cement
Grout (Nonshrink)

ASTM C 1116 (2000) Fiber-Reinforced Concrete and
Shotcrete
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ASTM
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ASTM

ASTM

ASTM

ASTM

ASTM

136

150
171
172

173

192/C 192M

231

260

3009

31/C 31M

33

330

39/C 39M

42/C 42M

494/C 494M

567

618

94/C 94M

1752

75

96

(1996a) Sieve Analysis of Fine and Coarse
Aggregates

(1999a) Portland Cement
(1997a) Sheet Materials for Curing Concrete
(1999) Sampling Freshly Mixed Concrete

(1994ael) Air Content of Freshly Mixed
Concrete by the Volumetric Method

(2000) Making and Curing Concrete Test
Specimens in the Laboratory

(1997el) Air Content of Freshly Mixed
Concrete by the Pressure Method

(2000) Air-Entraining Admixtures for
Concrete

(1998a) Ligquid Membrane-Forming Compounds
for Curing Concrete

(2000el) Making and Curing Concrete Test
Specimens in the Field

(1999ael) Concrete Aggregates

(2000) Lightweight Aggregates for
Structural Concrete

(2001) Compressive Strength of Cylindrical
Concrete Specimens

(1999) Obtaining and Testing Drilled Cores
and Sawed Beams of Concrete

(1999ael) Chemical Admixtures for Concrete

(2000) Unit Weight of Structural
Lightweight Concrete

(2000) Coal Fly Ash and Raw or Calcined
Natural Pozzolan for Use as a Mineral
Admixture in Concrete

(2000e2) Ready-Mixed Concrete

(1984; R 1996el) Preformed Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

(1987; R 1997) Sampling Aggregates

(2000) Water Vapor Transmission of
Materials
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COE

COE

1.4

U.S. ARMY CORPS OF ENGINEERS (USACE)

CRD-C 400 (1963) Requirements for Water for Use in
Mixing or Curing Concrete

CRD-C 572 (1974) Corps of Engineers Specifications
for Polyvinylchloride Waterstop

UNIT PRICE CONTRACT

Omitted

Omitted

OMITTED

SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data
Mixture Proportions; G, RE

The results of trial mixture design studies along with a
statement giving the maximum nominal coarse aggregate size and the
proportions of ingredients that will be used in the manufacture of
each strength or class of concrete, at least 14 days prior to
commencing concrete placing operations. Aggregate weights shall
be based on the saturated surface dry condition. The statement
shall be accompanied by test results from an approved independent
commercial testing laboratory, showing that mixture design studies
have been made with materials proposed for the project and that
the proportions selected will produce concrete of the qualities
indicated. No substitutions shall be made in the materials used
in the mixture design studies without additional tests to show
that the quality of the concrete is satisfactory.

Lightweight Aggregate Concrete;

Written recommendations from lightweight aggregate supplier on
batching and mixing cycles.

SD-06 Test Reports
Testing and Inspection for Contractor Quality Control; G, RE
Certified copies of laboratory test reports, including mill
tests and all other test data, for portland cement, blended
cement, pozzolan, aggregate, admixtures, and curing compound

proposed for use on this project.

SD-07 Certificates
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Qualifications;
Written documentation for Contractor Quality Control personnel.
1.5 QUALIFICATIONS

Contractor Quality Control personnel assigned to concrete construction
shall be American Concrete Institute (ACI) Certified Workmen in one of the
following grades or shall have written evidence of having completed similar
qualification programs:

Concrete Field Testing Technician, Grade I
Concrete Laboratory Testing Technician, Grade I or II
Concrete Construction Inspector, Level II

Concrete Transportation Construction Inspector or

Reinforced Concrete Special Inspector, Jointly certified by American
Concrete Institute (ACI), Building Official and Code Administrators
International (BOCA), International Conference of Building Officials (ICBO),
and Southern Building Code Congress International (SBCCI).

The foreman or lead journeyman of the flatwork finishing crew shall have
similar qualification for ACI Concrete Flatwork Technician/Finisher or
equal, with written documentation.

1.6 OMITTED
1.7 SPECIAL REQUIREMENTS

A pre-installation meeting with the Contracting Officer will be required at
least 10 days prior to start of construction of slabs. The Contractor
shall be responsible for calling the meeting; the Project Superintendent
and active installation personnel shall be present.

1.8 GENERAL REQUIREMENTS

1.8.1 Tolerances
Except as otherwise specified herein, tolerances for concrete batching,
mixture properties, and construction as well as definition of terms and
application practices shall be in accordance with ACI 117. Level and grade
tolerance measurements of slabs shall be made as soon as possible after
finishing; when forms or shoring are used, the measurements shall be made
prior to removal.

1.8.1.1 Floors

For the purpose of this Section the following terminology correlation
between ACI 117 and this Section shall apply:

Floor Profile Quality

Classification From ACI 117 This Section

Conventional Bullfloated Same
Conventional Straightedged Same

Flat Float Finish or Trowel Finish
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Levelness tolerance shall not apply where design requires floors to be
sloped to drains or sloped for other reasons.

1.8.1.2 Omitted
1.8.1.3 Floors by the Straightedge System

The flatness of the floors shall be carefully controlled and the tolerances
shall be measured by the straightedge system as specified in paragraph
4.5.7 of ACI 117, using a 10 foot straightedge, within 72 hours after floor
slab installation and before shores and/or forms are removed. The listed
tolerances shall be met at any and every location at which the straightedge
can be placed.

Bullfloated - 1/2" per 10'-0"
Straightedged - 5/16" per 10'-0"
Float Finish - 3/16" per 10'-0"

Trowel Finish - 1/8" per 10'-0"
1.8.2 Strength Requirements and w/c Ratio
1.8.2.1 Strength Requirements

Specified compressive strength (f'c) shall be as follows:

COMPRESSIVE STRENGTH STRUCTURE OR PORTION OF STRUCTURE
4000 psi at 28 days Elevated Slab
3000 psi at 28 days Foundations, walls, slab on grade,

and concrete not otherwise specified

Concrete made with high-early strength cement shall have a 7-day strength
equal to the specified 28-day strength for concrete made with Type I or II
portland cement. Compressive strength shall be determined in accordance
with ASTM C 39/C 39M.

a. Evaluation of Concrete Compressive Strength. Compressive strength
specimens (6 by 12 inch cylinders) shall be fabricated by the
Contractor and laboratory cured in accordance with ASTM C 31/C 31M
and tested in accordance with ASTM C 39/C 39M. The strength of
the concrete will be considered satisfactory so long as the
average of all sets of three consecutive test results equals or
exceeds the specified compressive strength f'c and no individual
test result falls below the specified strength f'c by more than
500 psi. A "test" is defined as the average of two companion
cylinders, or if only one cylinder is tested, the results of the
single cylinder test. Additional analysis or testing, including
taking cores and/or load tests may be required at the Contractor's
expense when the strength of the concrete in the structure is
considered potentially deficient.

b. Investigation of Low-Strength Compressive Test Results. When any
strength test of standard-cured test cylinders falls below the
specified strength requirement by more than 500 psi or if tests of
field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the load-carrying
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capacity of the structure is not jeopardized. When the strength
of concrete in place is considered potentially deficient, cores
shall be obtained and tested in accordance with ASTM C 42/C 42M.
At least three representative cores shall be taken from each
member or area of concrete in place that is considered potentially
deficient. The location of cores will be determined by the
Contracting Officer to least impair the strength of the structure.

Concrete in the area represented by the core testing will be
considered adequate if the average strength of the cores is equal
to at least 85 percent of the specified strength requirement and
if no single core is less than 75 percent of the specified
strength requirement. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall perform the coring
and repair the holes. Cores will be tested by the Government.

c. Load Tests. If the core tests are inconclusive or impractical to
obtain or if structural analysis does not confirm the safety of
the structure, load tests may be directed by the Contracting
Officer in accordance with the requirements of ACI 318/318R.
Concrete work evaluated by structural analysis or by results of a
load test as being understrength shall be corrected in a manner
satisfactory to the Contracting Officer. All investigations,
testing, load tests, and correction of deficiencies shall be
performed by and at the expense of the Contractor and must be
approved by the Contracting Officer, except that if all concrete
is found to be in compliance with the drawings and specifications,
the cost of investigations, testing, and load tests will be at the
expense of the Government.

1.8.2.2 Water-Cement Ratio

Maximum water-cement ratio (w/c) for normal weight concrete shall be as
follows:

WATER-CEMENT RATIO, BY WEIGHT STRUCTURE OR PORTION OF STRUCTURE
0.58 Non-air-entrained concrete
0.46 Air-entrained concrete

These w/c's may cause higher strengths than that required above for
compressive strength. The maximum w/c required will be the equivalent w/c
as determined by conversion from the weight ratio of water to cement plus
pozzolan, by the weight equivalency method as described in ACI 211.1.

1.8.3 Air Entrainment
All normal weight concrete shall be air entrained to contain between 5.5
and 7.5 percent total air. Specified air content shall be attained at point
of placement into the forms. Air content for normal weight concrete shall
be determined in accordance with ASTM C 231.

1.8.4 Slump
Slump of the concrete, as delivered to the point of placement into the

forms, shall be within the following limits. Slump shall be determined in
accordance with ASTM C 143/C 143M.
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Structural Element Min Max

Walls, columns and beams 2 in. 4 in.

Foundation walls, substructure
walls, footings, slabs 1 in. 3 in.

Any structural concrete approved

for placement by pumping:
At pump 2 in. 6 in.
At discharge of line 1 in. 4 in.

When use of a plasticizing admixture conforming to ASTM C 1017/C 1017M or
when a Type F or G high range water reducing admixture conforming to ASTM C
494/C 494M is permitted to increase the slump of concrete, concrete shall
have a slump of 2 to 4 inches before the admixture is added and a maximum
slump of 8 inches at the point of delivery after the admixture is added.
For troweled floors, slump of structural lightweight concrete with normal
weight sand placed by pump shall not exceed 5 inches at the point of
placement. For other slabs, slump of lightweight concrete shall not exceed
4 inches at point of placement.

1.8.5 Concrete Temperature

The temperature of the concrete as delivered shall not exceed 90 degrees F.
When the ambient temperature during placing is 40 degrees F or less, or
is expected to be at any time within 6 hours after placing, the temperature

of the concrete as delivered shall be between 55 and 75 degrees F.

1.8.6 Size of Coarse Aggregate

The largest feasible nominal maximum size aggregate (NMSA) specified in
paragraph AGGREGATES shall be used in each placement. However, nominal
maximum size of aggregate shall not exceed any of the following:
three-fourths of the minimum cover for reinforcing bars, three-fourths of
the minimum clear spacing between reinforcing bars, one-fifth of the
narrowest dimension between sides of forms, or one-third of the thickness
of slabs or toppings.

1.8.7 Special Properties and Products

Concrete may contain admixtures other than air entraining agents, such as
water reducers, superplasticizers, or set retarding agents to provide
special properties to the concrete, if specified or approved. Any of these
materials to be used on the project shall be used in the mix design studies.

1.8.8 Lightweight Aggregate Structural Concrete

Lightweight aggregate structural concrete shall conform to the requirements
specified for normal weight concrete except as specified herein.
Lightweight aggregate structural concrete floor fill shall have a 28-day
compressive strength of at least 3000 psi and an air-dry unit weight not
exceeding 120 pcf.
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1.

9 MIXTURE PROPORTIONS

Concrete shall be composed of portland cement, other cementitious and
pozzolanic materials as specified, aggregates, water and admixtures as
specified.

.9.1 Proportioning Studies for Normal Weight Concrete

Trial design batches, mixture proportioning studies, and testing
requirements for various classes and types of concrete specified shall be
the responsibility of the Contractor. Mixture proportions shall be based
on compressive strength as determined by test specimens fabricated in
accordance with ASTM C 192/C 192M and tested in accordance with ASTM C 39/C
39M. Samples of all materials used in mixture proportioning studies shall
be representative of those proposed for use in the project and shall be
accompanied by the manufacturer's or producer's test reports indicating
compliance with these specifications. Trial mixtures having proportions,
consistencies, and air content suitable for the work shall be made based on
methodology described in ACI 211.1, using at least three different
water-cement ratios for each type of mixture, which will produce a range of
strength encompassing those required for each class and type of concrete
required on the project. The maximum water-cement ratios required in
subparagraph Water-Cement Ratio will be the equivalent water-cement ratio
as determined by conversion from the weight ratio of water to cement plus
pozzolan, by the weight equivalency method as described in ACI 211.1. If
pozzolan is used in the concrete mixture, the minimum pozzolan content
shall be 15 percent by weight of the total cementitious material, and the
maximum shall be 35 percent. Laboratory trial mixtures shall be designed
for maximum permitted slump and air content. Separate sets of trial
mixture studies shall be made for each combination of cementitious
materials and each combination of admixtures proposed for use. No
combination of either shall be used until proven by such studies, except
that, if approved in writing and otherwise permitted by these
specifications, an accelerator or a retarder may be used without separate
trial mixture study. Separate trial mixture studies shall also be made for
concrete for any conveying or placing method proposed which requires
special properties and for concrete to be placed in unusually difficult
placing locations. The temperature of concrete in each trial batch shall
be reported. For each water-cement ratio, at least three test cylinders
for each test age shall be made and cured in accordance withASTM C 192/C
192M. They shall be tested at 7 and 28 days in accordance with ASTM C 39/C
39M. From these test results, a curve shall be plotted showing the
relationship between water-cement ratio and strength for each set of trial
mix studies. In addition, a curve shall be plotted showing the
relationship between 7 day and 28 day strengths. Each mixture shall be
designed to promote easy and suitable concrete placement, consolidation and
finishing, and to prevent segregation and excessive bleeding.

.9.2 Omitted

.9.3 Proportioning Studies for Lightweight Aggregate Structural Concrete

Trial design batches, mixture proportioning studies, and testing
requirements shall conform to the requirements specified in paragraph
Proportioning Studies for Normal Weight Concrete, except as follows. Trial
mixtures having proportions, consistencies and air content suitable for the
work shall be made based on methodology described in ACI 211.2, using at
least three different cement contents. Trial mixes shall be proportioned
to produce air dry unit weight and concrete strengths specified in

SECTION 03300 Page 12



2nd Brigade Administration Complex

paragraph GENERAL REQUIREMENTS. Trial mixtures shall be proportioned for
maximum permitted slump and air content. Test specimens and testing shall
be as specified for normal weight concrete except that 28-day compressive
strength shall be determined from test cylinders that have been air dried
at 50 percent relative humidity for the last 21 days. Air dry unit weight
shall be determined in accordance with ASTM C 567 and shall be designed to
be at least 2.0 pcf less than the maximum specified air dry unit weight in
paragraph GENERAL REQUIREMENTS. Curves shall be plotted using these
results showing the relationship between cement factor and strength and air
dry unit weight. Normal weight fine aggregate may be substituted for part
or all of the lightweight fine aggregate, provided the concrete meets the
strength and unit weight. A correlation shall also be developed showing
the ratio between air dry unit weight and fresh concrete unit weight for
each mix.

1.9.4 Average Compressive Strength Required for Mixtures

The mixture proportions selected during mixture design studies shall
produce a required average compressive strength (f'cr) exceeding the
specified compressive strength (f'c) by the amount indicated below. This
required average compressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the
daily average compressive strength at 28 days drops below f'cr during
concrete production, or daily average 7-day strength drops below a strength
correlated with the 28-day f'cr, the mixture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production,
the required f'cr shall be adjusted, as appropriate, based on the standard
deviation being attained on the job.

1.9.4.1 Computations from Test Records

Where a concrete production facility has test records, a standard deviation
shall be established in accordance with the applicable provisions of ACI
214 .3R. Test records from which a standard deviation is calculated shall
represent materials, quality control procedures, and conditions similar to
those expected; shall represent concrete produced to meet a specified
strength or strengths (f'c) within 1,000 psi of that specified for proposed
work; and shall consist of at least 30 consecutive tests. A strength test
shall be the average of the strengths of two cylinders made from the same
sample of concrete and tested at 28 days. Required average compressive
strength f'cr used as the basis for selection of concrete proportions shall
be the larger of the equations that follow using the standard deviation as
determined above:

f'ecr = f'c + 1.34S where units are in psi

h

Q

I
|

f'c + 2.338 - 500 where units are in psi
Where S = standard deviation

Where a concrete production facility does not have test records meeting the
requirements above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the
calculated standard deviation and a modification factor from the following
table:

SECTION 03300 Page 13



2nd Brigade Administration Complex

MODIFICATION FACTOR

NUMBER OF TESTS FOR STANDARD DEVIATION
15 1.16
20 1.08
25 1.03
30 or more 1.00
1.9.4.2 Computations without Previous Test Records

When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be determined as follows:

a. If the specified compressive strength f'c is less than 3,000 psi,
f'cr = f'c + 1000 psi
b. If the specified compressive strength f'c is 3,000 to 5,000 psi,
f'cr = f'c + 1,200 psi
c. If the specified compressive strength f'c is over 5,000 psi,
f'er = f'c + 1,400 psi
1.9.5 Average Flexural Strength Required for Mixtures

The mixture proportions selected during mixture design studies for flexural
strength mixtures and the mixture used during concrete production shall be
designed and adjusted during concrete production as approved, except that
the overdesign for average flexural strength shall simply be 15 percent
greater than the specified flexural strength at all times.

1.10 STORAGE OF MATERIALS

Cement and other cementitious materials shall be stored in weathertight
buildings, bins, or silos which will exclude moisture and contaminants and
keep each material completely separated. Aggregate stockpiles shall be
arranged and used in a manner to avoid excessive segregation and to prevent
contamination with other materials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial layer
igs left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforms, skids or other supports. Other materials
shall be stored in such a manner as to avoid contamination and
deterioration. Admixtures which have been in storage at the project site
for longer than 6 months or which have been subjected to freezing shall not
be used unless retested and proven to meet the specified requirements.
Materials shall be capable of being accurately identified after bundles or
containers are opened.

1.11 GOVERNMENT ASSURANCE INSPECTION AND TESTING

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the
Contracting Officer can and will inspect construction as considered
appropriate and will monitor operations of the Contractor's CQC staff.
Government inspection or testing will not relieve the Contractor of any of

SECTION 03300 Page 14



2nd Brigade Administration Complex

his CQC responsibilities.

.11.1 Materials

The Government will sample and test aggregates, cementitious materials,
other materials, and concrete to determine compliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and labor as may be necessary for procurement of representative
test samples. Samples of aggregates will be obtained at the point of
batching in accordance with ASTM D 75. Other materials will be sampled
from storage at the jobsite or from other locations as considered
appropriate. Samples may be placed in storage for later testing when
appropriate.

.11.2 Fresh Concrete

Fresh concrete will be sampled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

.11.3 Hardened Concrete

Tests on hardened concrete will be performed by the Government when such
tests are considered necessary.

.11.4 Inspection

Concrete operations may be tested and inspected by the Government as the
project progresses. Failure to detect defective work or material will not
prevent rejection later when a defect is discovered nor will it obligate
the Government for final acceptance.

PART 2 PRODUCTS

2

.1 CEMENTITIOUS MATERIALS

Cementitious Materials shall be portland cement, portland-pozzolan cement,
portland blast-furnace slag cement, or portland cement in combination with
pozzolan and shall conform to appropriate specifications listed below. TUse
of cementitious materials in concrete which will have surfaces exposed in
the completed structure shall be restricted so there is no change in color,
source, or type of cementitious material.

1.1 Portland Cement

ASTM C 150, Type I low alkali with a maximum 15 percent amount of
tricalcium aluminate, or Type II low alkali or Type V. White portland
cement shall meet the above requirements except that it may be Type I, Type
IT or Type III low alkali. White Type III shall be used only in specific
areas of the structure, when approved in writing.

1.2 High-Early-Strength Portland Cement

ASTM C 150, Type III with tricalcium aluminate limited to 5 percent, low
alkali. Type III cement shall be used only in isolated instances and only
when approved in writing.

.1.3 Omitted

ASTM C 618, Class C with the optional requirements for multiple factor,
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drying shrinkage, and uniformity from Table 2A of ASTM C 618. Requirement
for maximum alkalies from Table 1A of ASTM C 618 shall apply. If pozzolan
is used, it shall never be less than 20 percent nor more than 35 percent by
weight of the total cementitious material. The Contractor shall comply
with EPA requirements in accordance with Section 01670 RECYCLED / RECOVERED
MATERIALS.

2.1.5 Omitted

2.2 AGGREGATES
Aggregates shall conform to the following.

2.2.1 Fine Aggregate

Fine aggregate shall conform to the quality and gradation requirements of
ASTM C 33.

2.2.2 Coarse Aggregate
Coarse aggregate shall conform to ASTM C 33, Class 5S, size designation 57.

2.2.3 Lightweight Aggregate
Lightweight fine and coarse aggregate shall conform to the quality and
gradation requirements of ASTM C 330, size 57 for coarse aggregate.
Lightweight aggregate shall be prewetted in accordance with the
Manufacturer's instructions unless otherwise specified. For pumped
concrete, prewetting shall be sufficient to ensure that slump loss through
the pump line does not exceed 3 inches.

2.3 CHEMICAL ADMIXTURES
Chemical admixtures, when required or permitted, shall conform to the
appropriate specification listed. Admixtures shall be furnished in liquid
form and of suitable concentration for easy, accurate control of dispensing.

2.3.1 Air-Entraining Admixture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accelerating Admixture

ASTM C 494/C 494M, Type C or E, except that calcium chloride or admixtures
containing calcium chloride shall not be used.

2.3.3 Water-Reducing or Retarding Admixture

ASTM C 494/C 494M, Type A, B, or D, except that the 6-month and 1l-year
compressive and flexural strength tests are waived.

2.3.4 High-Range Water Reducer

ASTM C 494/C 494M, Type F or G, except that the 6-month and 1-year strength
requirements are waived. The admixture shall be used only when approved in
writing, such approval being contingent upon particular mixture control as
described in the Contractor's Quality Control Plan and upon performance of
separate mixture design studies.
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2.3.5 Omitted

2.3.6 Omitted

2.3.7 Other Chemical Admixtures
Chemical admixtures for use in producing flowing concrete shall comply with
ASTM C 1017/C 1017M, Type I or II. These admixtures shall be used only
when approved in writing, such approval being contingent upon particular
mixture control as described in the Contractor's Quality Control Plan and
upon performance of separate mixture design studies.

2.4 CURING MATERIALS

2.4.1 Impervious-Sheet

Impervious-sheet materials shall conform to ASTM C 171, type optional,
except, that polyethylene sheet shall not be used.

2.4.2 Membrane-Forming Compound
Membrane-Forming curing compound shall conform to ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber compound
meeting Class B requirements shall be used for surfaces that are to be
painted or are to receive bituminous roofing, or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The
curing compound selected shall be compatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpigmented compound shall
contain a fugitive dye, and shall have the reflective requirements in ASTM
C 309 waived.

2.4.3 Burlap and Cotton Mat
Burlap and cotton mat used for curing shall conform to AASHTO M 182.

2.5 WATER
Water for mixing and curing shall be fresh, clean, potable, and free of
injurious amounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it meets the requirements of COE CRD-C 400.

2.6 NONSHRINK GROUT

Nonshrink grout shall conform to ASTM C 1107, Grade A, B, or C, and shall
be a commercial formulation suitable for the proposed application.

2.7 OMITTED
2.8 LATEX BONDING AGENT

Latex agents for bonding fresh to hardened concrete shall conform to ASTM C
1059.

2.9 EPOXY RESIN

Epoxy resins for use in repairs shall conform to ASTM C 881, Type V, Grade
2. Class as appropriate to the existing ambient and surface temperatures.
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2.10 EMBEDDED ITEMS

Embedded items shall be of the size and type indicated or as needed for the
application. Dovetail slots shall be galvanized steel. Inserts for shelf
angles and bolt hangers shall be of malleable iron or cast or wrought steel.

2.11 OMITTED
2.12 PERIMETER INSULATION

Perimeter insulation shall be polystyrene conforming to ASTM C 578, Type
IT; polyurethane conforming to ASTM C 591, Type II; or cellular glass
conforming to ASTM C 552, Type I or IV. The Contractor shall comply with
EPA requirements in accordance with Section 01670 RECYCLED / RECOVERED
MATERIALS.

2.13 VAPOR BARRIER

Vapor barrier shall be polyethylene sheeting with a minimum thickness of 6
mils or other equivalent material having a vapor permeance rating not
exceeding 0.5 perms as determined in accordance with ASTM E 96.

2.14 JOINT MATERIALS
2.14.1 Joint Fillers, Sealers, and Waterstops

Expansion joint fillers shall be preformed materials conforming to ASTM D
1751 for interior work and ASTM D 1752 for exterior work. Materials for
waterstops shall be in accordance with Section 03150A EXPANSION JOINTS,
CONTRACTION JOINTS, AND WATERSTOPS. Materials for and sealing of joints
shall conform to the requirements of Section 07900A JOINT SEALING.

2.14.2 Contraction Joints in Slabs

Sawable type contraction joint inserts shall conform to COE CRD-C 540.
Nonsawable joint inserts shall have sufficient stiffness to permit

placement in plastic concrete without undue deviation from a straight line
and shall conform to the physical requirements of COE CRD-C 540, with the
exception of Section 3.4 "Resistance to Sawing". Plastic inserts shall be
polyvinyl chloride conforming to the materials requirements of COE CRD-C 572.

2.15 SYNTHETIC FIBERS FOR REINFORCING

Synthetic fibers shall conform to ASTM C 1116, Type III, Synthetic Fiber,
and as follows. Fibers shall be 100 percent virgin polypropylene
fibrillated fibers containing no reprocessed olefin materials. Fibers
shall have a specific gravity of 0.9, a minimum tensile strength of 70 ksi
graded per manufacturer, and specifically manufactured to an optimum
gradation for use as concrete secondary reinforcement.

PART 3 EXECUTION

3.1 PREPARATION FOR PLACING
Before commencing concrete placement, the following shall be performed.
Surfaces to receive concrete shall be clean and free from frost, ice, mud,
and water. Forms shall be in place, cleaned, coated, and adequately

supported, in accordance with Section 03100A STRUCTURAL CONCRETE FORMWORK.
Reinforcing steel shall be in place, cleaned, tied, and adequately
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supported, in accordance with Section 03200A CONCRETE REINFORCEMENT.
Transporting and conveying equipment shall be in-place, ready for use,
clean, and free of hardened concrete and foreign material. Equipment for
consolidating concrete shall be at the placing site and in proper working
order. Equipment and material for curing and for protecting concrete from
weather or mechanical damage shall be at the placing site, in proper
working condition and in sufficient amount for the entire placement. When
hot, windy conditions during concreting appear probable, equipment and
material shall be at the placing site to provide windbreaks, shading,
fogging, or other action to prevent plastic shrinkage cracking or other
damaging drying of the concrete.

3.1.1 Foundations
3.1.1.1 Concrete on Earth Foundations

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, damp, and free from debris, frost, ice, and
standing or running water. Prior to placement of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformly
compacted.

3.1.1.2 Omitted
3.1.1.3 Excavated Surfaces in Lieu of Forms

Concrete for footings may be placed directly against the soil provided the
earth or rock has been carefully trimmed, is uniform and stable, and meets
the compaction requirements of Section 02315A EXCAVATION, FILLING, AND
BACKFILLING FOR BUILDINGS. The concrete shall be placed without becoming
contaminated by loose material, and the outline of the concrete shall be
within the specified tolerances.

3.1.2 Omitted

3.1.2.1 Omitted

3.1.2.2 Omitted

3.1.2.3 Omitted

3.1.2.4 Waste Disposal
The method used in disposing of waste water employed in washing, and
rinsing of concrete surfaces shall be such that the waste water does not
stain, discolor, or affect exposed surfaces of the structures, or damage
the environment of the project area. The method of disposal shall be
subject to approval.

3.1.2.5 Preparation of Previously Placed Concrete
Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved manner that will expose sound aggregate uniformly without
damaging the concrete. Laitance and loose particles shall be removed.

Surfaces shall be thoroughly washed and shall be moist but without free
water when concrete is placed.
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.1.3 Vapor Barrier

Vapor barrier shall be provided beneath the interior on-grade concrete
floor slabs. The greatest widths and lengths practicable shall be used to
eliminate joints wherever possible. Joints shall be lapped a minimum of 12
inches. Torn, punctured, or damaged vapor barrier material shall be
removed and new vapor barrier shall be provided prior to placing concrete.
For minor repairs, patches may be made using laps of at least 12 inches.
Lapped joints shall be sealed and edges patched with pressure-sensitive
adhesive or tape not less than 2 inches wide and compatible with the
membrane. Vapor barrier shall be placed directly on underlying subgrade,
base course, or capillary water barrier, unless it consists of crushed
material or large granular material which could puncture the vapor barrier.

In this case, the surface shall be choked with a light layer of sand, as
approved, before placing the vapor barrier. Concrete placement shall be
controlled so as to prevent damage to the vapor barrier, or any covering
sand.

1.4 Perimeter Insulation

Perimeter insulation shall be installed at locations indicated. Adhesive
shall be used where insulation is applied to the interior surface of
foundation walls and may be used for exterior application.

.1.5 Embedded Items

Before placement of concrete, care shall be taken to determine that all
embedded items are firmly and securely fastened in place as indicated on
the drawings, or required. Conduit and other embedded items shall be clean
and free of o0il and other foreign matter such as loose coatings or rust,
paint, and scale. The embedding of wood in concrete will be permitted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled temporarily with readily removable materials
to prevent the entry of concrete into voids. Welding shall not be
performed on embedded metals within 1 feet of the surface of the concrete.
Tack welding shall not be performed on or to embedded items.

.2 CONCRETE PRODUCTION

2.1 Batching, Mixing, and Transporting Concrete

Concrete shall be furnished from a ready-mixed concrete plant. Ready-mixed
concrete shall be batched, mixed, and transported in accordance with ASTM C
94/C 94M, except as otherwise specified. Truck mixers, agitators, and
nonagitating transporting units shall comply with NRMCA TMMB 100.

Ready-mix plant equipment and facilities shall be certified in accordance
with NRMCA QC 3. Approved batch tickets shall be furnished for each load
of ready-mixed concrete.

.2.1.1 General

The batching plant shall be located off site close to the project. The
batching, mixing and placing system shall have a capacity of at least 100
cubic yards per hour. The batching plant shall conform to the requirements
of NRMCA CPMB 100 and as specified; however, rating plates attached to
batch plant equipment are not required.
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3.2.1.2 Batching Egquipment

The batching controls shall be semiautomatic or automatic, as defined in
NRMCA CPMB 100. A semiautomatic batching system shall be provided with
interlocks such that the discharge device cannot be actuated until the
indicated material is within the applicable tolerance. The batching system
shall be equipped with accurate recorder or recorders that meet the
requirements of NRMCA CPMB 100. The weight of water and admixtures shall
be recorded if batched by weight. Separate bins or compartments shall be
provided for each size group of aggregate and type of cementitious
material, to prevent intermingling at any time. Aggregates shall be
weighed either in separate weigh batchers with individual scales or,
provided the smallest size is batched first, cumulatively in one weigh
batcher on one scale. Aggregate shall not be weighed in the same batcher
with cementitious material. If both portland cement and other cementitious
material are used, they may be batched cumulatively, provided that the
portland cement is batched first. Water may be measured by weight or
volume. Water shall not be weighed or measured cumulatively with another
ingredient. Filling and discharging valves for the water metering or
batching system shall be so interlocked that the discharge valve cannot be
opened before the filling valve is fully closed. Piping for water and for
admixtures shall be free from leaks and shall be properly valved to prevent
backflow or siphoning. Admixtures shall be furnished as a liquid of
suitable concentration for easy control of dispensing. An adjustable,
accurate, mechanical device for measuring and dispensing each admixture
shall be provided. Each admixture dispenser shall be interlocked with the
batching and discharging operation of the water so that each admixture is
separately batched and individually discharged automatically in a manner to
obtain uniform distribution throughout the water as it is added to the
batch in the specified mixing period. When use of truck mixers makes this
requirement impractical, the admixture dispensers shall be interlocked with
the sand batchers. Different admixtures shall not be combined prior to
introduction in water and shall not be allowed to intermingle until in
contact with the cement. Admixture dispensers shall have suitable devices
to detect and indicate flow during dispensing or have a means for visual
observation. The plant shall be arranged so as to facilitate the
inspection of all operations at all times. Suitable facilities shall be
provided for obtaining representative samples of aggregates from each bin
or compartment, and for sampling and calibrating the dispensing of
cementitious material, water, and admixtures. Filling ports for
cementitious materials bins or silos shall be clearly marked with a
permanent sign stating the contents.

3.2.1.3 Scales

The weighing equipment shall conform to the applicable requirements of CPMB
Concrete Plant Standard, and of NIST HB 44, except that the accuracy shall
be plus or minus 0.2 percent of scale capacity. The Contractor shall
provide standard test weights and any other auxiliary equipment required
for checking the operating performance of each scale or other measuring
devices. The tests shall be made at the specified frequency in the
presence of a Government inspector. The weighing equipment shall be
arranged so that the plant operator can conveniently observe all dials or
indicators.

3.2.1.4 Batching Tolerances

(A) Tolerances with Weighing Equipment
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PERCENT OF REQUIRED

MATERIAL WEIGHT
Cementitious materials 0 to plus 2
Aggregate plus or minus 2
Water plus or minus 1
Chemical admixture 0 to plus 6

(B) Tolerances with Volumetric Equipment
For volumetric batching equipment used for water and admixtures, the
following tolerances shall apply to the required volume of material being
batched:

PERCENT OF REQUIRED

MATERIAL MATERIAL
Water: plus or minus 1 percent
Chemical admixtures: 0 to plus 6 percent

3.2.1.5 Moisture Control

The plant shall be capable of ready adjustment to compensate for the
varying moisture content of the aggregates and to change the weights of the
materials being batched.

3.2.1.6 Concrete Mixers

Mixers shall be or truck mixers. Mixers shall be capable of combining the
materials into a uniform mixture and of discharging this mixture without
segregation. The mixers shall not be charged in excess of the capacity
recommended by the manufacturer. The mixers shall be operated at the drum
or mixing blade speed designated by the manufacturer. The mixers shall be
maintained in satisfactory operating condition, and the mixer drums shall
be kept free of hardened concrete. Should any mixer at any time produce
unsatisfactory results, its use shall be promptly discontinued until it is
repaired.

3.2.1.7 Omitted
3.2.1.8 Truck Mixers

Truck mixers, the mixing of concrete therein, and concrete uniformity shall
conform to the requirements of ASTM C 94/C 94M. A truck mixer may be used
either for complete mixing (transit-mixed). Each truck shall be equipped
with two counters from which it is possible to determine the number of
revolutions at mixing speed and the number of revolutions at agitating
speed. Water shall not be added at the placing site unless specifically
approved; and in no case shall it exceed the specified w/c. Any such water
shall be injected at the base of the mixer, not at the discharge end.

3.3 CONCRETE PRODUCTION, SMALL PROJECTS
Batch-type equipment shall be used for producing concrete. Ready-mixed
concrete shall be batched, mixed, and transported in accordance with ASTM C

94/C 94M, except as otherwise specified. Truck mixers, agitators, and
nonagitating transporting units shall comply with NRMCA TMMB 100.
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Ready-mix plant equipment and facilities shall be certified in accordance
with NRMCA QC 3. Approved batch tickets shall be furnished for each load
of ready-mixed concrete.

3.4 LIGHTWEIGHT AGGREGATE CONCRETE

In addition to the requirements specified for normal weight concrete,
lightweight aggregate concrete shall conform to the following. The
batching and mixing cycle shall be as directed based on written
recommendations from the aggregate supplier which the Contractor shall
furnish. Unless otherwise directed, the mixer shall be charged with
approximately 2/3 of the total mixing water and all of the aggregate. This
shall be mixed for at least 1-1/2 minutes in a stationary mixer or 15
revolutions at mixing speed in a truck mixer. The remaining ingredients
shall then be added and mixing continued as specified for normal weight
concrete. Lightweight aggregate concrete shall not be vibrated to the
extent that large particles of aggregate float to the surface. During
finishing, lightweight aggregate concrete shall not be worked to the extent
that mortar is driven down and lightweight coarse aggregate appears at the
surface. Lightweight aggregate concrete to be pumped shall have a cement
content of at least 564 1lb. per cu. yd.

3.5 FIBER REINFORCED CONCRETE

Fiber reinforced concrete shall conform to ASTM C 1116 and as follows,
using the fibers specified in PART 2. A minimum of 1.5 pounds of fibers
per cubic yard of concrete shall be used. Fibers shall be added at the
batch plant. Toughness indices shall meet requirements for performance
level I of ASTM C 1116. The services of a qualified technical
representative shall be provided to instruct the concrete supplier in
proper batching and mixing of materials to be provided.

3.6 TRANSPORTING CONCRETE TO PROJECT SITE

Concrete shall be transported to the placing site in truck mixers,
nonagitating transporting equipment conforming to NRMCA TMMB 100 or by
approved pumping equipment. Nonagitating equipment, other than pumps,
shall not be used for transporting lightweight aggregate concrete.

3.7 CONVEYING CONCRETE ON SITE

Concrete shall be conveyed from mixer or transporting unit to forms as
rapidly as possible and within the time interval specified by methods which
will prevent segregation or loss of ingredients using following equipment.
Conveying equipment shall be cleaned before each placement.

3.7.1 Buckets

The interior hopper slope shall be not less than 58 degrees from the
horizontal, the minimum dimension of the clear gate opening shall be at
least 5 times the nominal maximum-size aggregate, and the area of the gate
opening shall not be less than 2 square feet.The maximum dimension of the
gate opening shall not be greater than twice the minimum dimension. The
bucket gates shall be essentially grout tight when closed and may be
manually, pneumatically, or hydraulically operated except that buckets
larger than 2 cubic yardsshall not be manually operated. The design of the
bucket shall provide means for positive regulation of the amount and rate
of deposit of concrete in each dumping position.

SECTION 03300 Page 23



2nd Brigade Administration Complex

3

.7.2 Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other
conveying devices. Transfer hoppers shall be capable of receiving concrete
directly from delivery vehicles and shall have conical-shaped discharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a means of external vibration to effect complete
discharge. Concrete shall not be held in nonagitating transfer hoppers
more than 30 minutes.

.7.3 Trucks

Truck mixers operating at agitating speed or truck agitators used for
transporting plant-mixed concrete shall conform to the requirements of ASTM
C 94/C 94M. Nonagitating equipment shall be used only for transporting
plant-mixed concrete over a smooth road and when the hauling time is less
than 15 minutes. Bodies of nonagitating equipment shall be smooth,
watertight, metal containers specifically designed to transport concrete,
shaped with rounded corners to minimize segregation, and equipped with
gates that will permit positive control of the discharge of the concrete.

.7.4 Chutes

When concrete can be placed directly from a truck mixer, agitator, or
nonagitating equipment, the chutes normally attached to this equipment by
the manufacturer may be used. A discharge deflector shall be used when
required by the Contracting Officer. Separate chutes and other similar
equipment will not be permitted for conveying concrete.

.7.5 Omitted

.7.6 Concrete Pumps

Concrete may be conveyed by positive displacement pump when approved. The
pumping equipment shall be piston or squeeze pressure type; pneumatic
placing equipment shall not be used. The pipeline shall be rigid steel
pipe or heavy-duty flexible hose. The inside diameter of the pipe shall be
at least 3 times the nominal maximum-size coarse aggregate in the concrete
mixture to be pumped but not less than 4 inches. Aluminum pipe shall not
be used.

.8 PLACING CONCRETE

Mixed concrete shall be discharged within 1-1/2 hours or before the mixer
drum has revolved 300 revolutions, whichever comes first after the
introduction of the mixing water to the cement and aggregates. When the
concrete temperature exceeds 85 degrees F, the time shall be reduced to 45
minutes. Concrete shall be placed within 15 minutes after it has been
discharged from the transporting unit. Concrete shall be handled from
mixer or transporting unit to forms in a continuous manner until the
approved unit of operation is completed. Adequate scaffolding, ramps and
walkways shall be provided so that personnel and equipment are not
supported by in-place reinforcement. Placing will not be permitted when
the sun, heat, wind, or limitations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
placing capacity shall be provided so that concrete can be kept free of
cold joints.
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.8.1 Depositing Concrete

Concrete shall be deposited as close as possible to its final position in
the forms, and there shall be no vertical drop greater than 5 feet except
where suitable equipment is provided to prevent segregation and where
specifically authorized. Depositing of the concrete shall be so regulated
that it will be effectively consolidated in horizontal layers not more than
12 inches thick, except that all slabs shall be placed in a single layer.
Concrete to receive other construction shall be screeded to the proper
level. Concrete shall be deposited continuously in one layer or in layers
so that fresh concrete is deposited on in-place concrete that is still
plastic. Fresh concrete shall not be deposited on concrete that has
hardened sufficiently to cause formation of seams or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign material shall not be used. When temporary spreaders
are used in the forms, the spreaders shall be removed as their service
becomes unnecessary. Concrete shall not be placed in slabs over columns
and walls until concrete in columns and walls has been in-place at least
two hours or until the concrete begins to lose its plasticity. Concrete
for beams, girders, brackets, column capitals, haunches, and drop panels
shall be placed at the same time as concrete for adjoining slabs.

.8.2 Consolidation

Immediately after placing, each layer of concrete shall be consolidated by
internal vibrators, except for slabs 4 inches thick or less. The vibrators
shall at all times be adequate in effectiveness and number to properly
consolidate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not less than 10,000 vibrations per minute, an amplitude of at
least 0.025 inch, and the head diameter shall be appropriate for the
structural member and the concrete mixture being placed. Vibrators shall
be inserted vertically at uniform spacing over the area of placement. The
distance between insertions shall be approximately 1-1/2 times the radius
of action of the vibrator so that the area being vibrated will overlap the
adjacent just-vibrated area by a reasonable amount. The vibrator shall
penetrate rapidly to the bottom of the layer and at least 6 inches into the
preceding layer if there is such. Vibrator shall be held stationary until
the concrete is consolidated and then vertically withdrawn slowly while
operating. Form vibrators shall not be used unless specifically approved
and unless forms are constructed to withstand their use. Vibrators shall
not be used to move concrete within the forms. Slabs 4 inches and less in
thickness shall be consolidated by properly designed vibrating screeds or
other approved technique. Excessive vibration of lightweight concrete
resulting in segration or flotation of coarse aggregate shall be prevented.

Frequency and amplitude of vibrators shall be determined in accordance
with COE CRD-C 521. Grate tampers ("jitterbugs") shall not be used.

.8.3 Cold Weather Requirements

Special protection measures, approved by the Contracting Officer, shall be
used if freezing temperatures are anticipated before the expiration of the
specified curing period. The ambient temperature of the air where concrete
is to be placed and the temperature of surfaces to receive concrete shall
be not less than 40 degrees F. The temperature of the concrete when placed
shall be not less than 50 degrees F nor more than 75 degrees F. Heating of
the mixing water or aggregates will be required to regulate the concrete
placing temperature. Materials entering the mixer shall be free from ice,
snow, or frozen lumps. Salt, chemicals or other materials shall not be
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incorporated in the concrete to prevent freezing. Upon written approval,
an accelerating admixture conforming to ASTM C 494/C 494M, Type C or E may
be used, provided it contains no calcium chloride. Calcium chloride shall
not be used.

3.8.4 Hot Weather Requirements

When the ambient temperature during concrete placing is expected to exceed
85 degrees F, the concrete shall be placed and finished with procedures
previously submitted and as specified herein. The concrete temperature at
time of delivery to the forms shall not exceed the temperature shown in the
table below when measured in accordance with ASTM C 1064/C 1064M. Cooling
of the mixing water or aggregates or placing concrete in the cooler part of
the day may be required to obtain an adequate placing temperature. A
retarder may be used, as approved, to facilitate placing and finishing.
Steel forms and reinforcements shall be cooled as approved prior to
concrete placement when steel temperatures are greater than 120 degrees F.
Conveying and placing equipment shall be cooled if necessary to maintain
proper concrete-placing temperature.

Maximum Allowable Concrete Placing Temperature

Relative Humidity, Percent, Maximum Allowable Concrete
During Time of Temperature
Concrete Placement Degrees
Greater than 60 90 F
40-60 85 F
Less than 40 80 F

3.8.5 Prevention of Plastic Shrinkage Cracking

During hot weather with low humidity, and particularly with appreciable
wind, as well as interior placements when space heaters produce low
humidity, the Contractor shall be alert to the tendency for plastic
shrinkage cracks to develop and shall institute measures to prevent this.
Particular care shall be taken if plastic shrinkage cracking is potentially
imminent and especially if it has developed during a previous placement.
Periods of high potential for plastic shrinkage cracking can be anticipated
by use of Fig. 2.1.5 of ACI 305R. 1In addition the concrete placement shall
be further protected by erecting shades and windbreaks and by applying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
troweled over or filled with slurry.

3.8.6 Omitted
3.8.7 Placing Concrete in Congested Areas

Special care shall be used to ensure complete filling of the forms,
elimination of all voids, and complete consolidation of the concrete when
placing concrete in areas congested with reinforcing bars, embedded items,
waterstops and other tight spacing. An appropriate concrete mixture shall
be used, and the nominal maximum size of aggregate (NMSA) shall meet the
specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the clearances available shall be used, and
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the consolidation operation shall be closely supervised to ensure complete
and thorough consolidation at all points. Where necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Where two mats
of closely spaced reinforcing are required, the bars in each mat shall be
placed in matching alignment to reduce congestion. Reinforcing bars may be
temporarily crowded to one side during concrete placement provided they are
returned to exact required location before concrete placement and
consolidation are completed.

3.8.8 Placing Flowable Concrete

If a plasticizing admixture conforming to ASTM C 1017/C 1017M is used or if
a Type F or G high range water reducing admixture is permitted to increase
the slump, the concrete shall meet all requirements of paragraph GENERAL
REQUIREMENTS in PART 1. Extreme care shall be used in conveying and
placing the concrete to avoid segregation. Consolidation and finishing
shall meet all requirements of paragraphs Placing Concrete, Finishing
Formed Surfaces, and Finishing Unformed Surfaces. No relaxation of
requirements to accommodate flowable concrete will be permitted.

3.9 JOINTS

Joints shall be located and constructed as indicated or approved. Joints
not indicated on the drawings shall be located and constructed to minimize
the impact on the strength of the structure. In general, such joints shall
be located near the middle of the spans of supported slabs, beams, and
girders unless a beam intersects a girder at this point, in which case the
joint in the girder shall be offset a distance equal to twice the width of
the beam. Joints in walls and columns shall be at the underside of floors,
slabs, beams, or girders and at the tops of footings or floor slabs, unless
otherwise approved. Jointg shall be perpendicular to the main
reinforcement. All reinforcement shall be continued across joints; except
that reinforcement or other fixed metal items shall not be continuous
through expansion joints, or through construction or contraction joints in
slabs on grade. Reinforcement shall be 2 inches clear from each joint.
Except where otherwise indicated, construction joints between interior
slabs on grade and vertical surfaces shall consist of 30 pound
asphalt-saturated felt, extending for the full depth of the slab. The
perimeters of the slabs shall be free of fins, rough edges, spalling, or
other unsightly appearance. Reservoir for sealant for construction and
contraction joints in slabs shall be formed to the dimensions shown on the
drawings by removing snap-out joint-forming inserts, by sawing sawable
ingserts, or by sawing to widen the top portion of sawed joints. Joints to
be sealed shall be cleaned and sealed as indicated and in accordance with
Section 07900A JOINT SEALING.

3.9.1 Construction Joints

For concrete other than slabs on grade, construction joints shall be
located so that the unit of operation does not exceed 30 feet. Concrete
shall be placed continuously so that each unit is monolithic in
construction. Fresh concrete shall not be placed against adjacent hardened
concrete until it is at least 24 hours old. Construction joints shall be
located as indicated or approved. Where concrete work is interrupted by
weather, end of work shift or other similar type of delay, location and
type of construction joint shall be subject to approval of the Contracting
Officer. TUnless otherwise indicated and except for slabs on grade,
reinforcing steel shall extend through construction joints. Construction
joints in slabs on grade shall be keyed or doweled as shown. Concrete
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columns, wallg, or piers shall be in place at least 2 hours, or until the
concrete beging to lose its plasticity, before placing concrete for beams,
girders, or slabs thereon. In walls having door or window openings, lifts
shall terminate at the top and bottom of the opening. Other lifts shall
terminate at such levels as to conform to structural requirements or
architectural details. Where horizontal construction joints in walls or
columns are required, a strip of 1 inchsquare-edge lumber, bevelled and
oiled to facilitate removal, shall be tacked to the inside of the forms at
the construction joint. Concrete shall be placed to a point 1 inch above
the underside of the strip. The strip shall be removed 1 hour after the
concrete has been placed, and any irregularities in the joint line shall be
leveled off with a wood float, and all laitance shall be removed. Prior to
placing additional concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.

3.9.2 Contraction Joints in Slabs on Grade

Contraction joints shall be located and detailed as shown on the drawings.
Contraction Joints shall be produced by forming a weakened plane in the
concrete slab by sawing a continuous slot with a concrete saw. Regardless
of method used to produce the weakened plane, it shall be 1/4 the depth of
the slab thickness and between 1/8 and 3/16 inch wide. For saw-cut joints,
cutting shall be timed properly with the set of the concrete. Cutting
shall be started as soon as the concrete has hardened sufficiently to
prevent ravelling of the edges of the saw cut. Cutting shall be completed
before shrinkage stresses become sufficient to produce cracking. Reservoir
for joint sealant shall be formed as previously specified.

3.9.3 Expansion Joints

Installation of expansion joints and sealing of these joints shall conform
to the requirements of Section 03150A EXPANSION JOINTS, CONTRACTION JOINTS,
AND WATERSTOPS and Section 07900A JOINT SEALING.

3.9.4 Waterstops

Waterstops shall be installed in conformance with the locations and details
shown on the drawings using materials and procedures specified in Section
03150A EXPANSION JOINTS, CONTRACTION JOINTS, AND WATERSTOPS.

3.9.5 Dowels and Tie Bars

Dowels and tie bars shall be installed at the locations shown on the
drawings and to the details shown, using materials and procedures specified
in Section 03200A CONCRETE REINFORCEMENT and herein. Conventional smooth
"paving" dowels shall be installed in slabs using approved methods to hold
the dowel in place during concreting within a maximum alignment tolerance
of 1/8 inch in 12 inches. "Structural" type deformed bar dowels, or tie
bars, shall be installed to meet the specified tolerances. Care shall be
taken during placing adjacent to and around dowels and tie bars to ensure
there is no displacement of the dowel or tie bar and that the concrete
completely embeds the dowel or tie bar and is thoroughly consolidated.

3.10 FINISHING FORMED SURFACES
Forms, form materials, and form construction are specified in Section 03100A
STRUCTURAL CONCRETE FORMWORK. Finishing of formed surfaces shall be as

specified herein. Unless another type of architectural or special finish
is specified, surfaces shall be left with the texture imparted by the forms
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except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniform color of the concrete shall be maintained by
use of only one mixture without changes in materials or proportions for any
structure or portion of structure that requires a Class A or B finish.
Except for major defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after forms are removed.
Repairs of the so-called "plaster-type" will not be permitted in any
location. Tolerances of formed surfaces shall conform to the requirements
of ACI 117. These tolerances apply to the finished concrete surface, not
to the forms themselves; forms shall be set true to line and grade. Form
tie holes requiring repair and other defects whose depth is at least as
great as their surface diameter shall be repaired as specified in paragraph
Damp-Pack Mortar Repair. Defects whose surface diameter is greater than
their depth shall be repaired as specified in paragraph Repair of Major
Defects. Repairs shall be finished flush with adjacent surfaces and with
the same surface texture. The cement used for all repairs shall be a blend
of job cement with white cement proportioned so that the final color after
curing and aging will be the same as the adjacent concrete. Concrete with
excessive honeycomb, or other defects which affect the strength of the
member, will be rejected. Repairs shall be demonstrated to be acceptable
and free from cracks or loose or drummy areas at the completion of the
contract and, for Class A and B Finishes, shall be inconspicuous. Repairs
not meeting these requirements will be rejected and shall be replaced.

3.10.1 Class A Finish and Class B Finish

Class A finish is required. Fins, ravelings, and loose material shall be
removed, all surface defects over 1/2 inch in diameter or more than 1/2 inch
deep, shall be repaired and, except as otherwise indicated or as specified
in Section 03100A STRUCTURAL CONCRETE FORMWORK, holes left by removal of

form ties shall be reamed and filled. Defects more than 1/2 inch in
diameter shall be cut back to sound concrete, but in all cases at least 1
inch deep.

3.10.2 Omitted
3.10.3 Architectural and Special Finishes

Architectural concrete finishes are specified in Section 03300
CAST-IN-PLACE STRUCTURAL CONCRETE. Special finishes shall conform to the
requirements specified herein.

3.10.3.1 Smooth Finish

After other concrete construction is complete in each overall separate
contiguous area of the structure, smooth finish shall be applied to exposed
vertical surfaces. A mortar mix consisting of one part portland cement and
two parts well-graded sand passing a No. 30 sieve, with water added to give
the consistency of thick paint, shall be used. Where the finished surface
will not receive other applied surface, white cement shall be used to
replace part of the job cement to produce an approved color, which shall be
uniform throughout the surfaces of the structure. After the surface has
been thoroughly wetted and allowed to approach surface dryness, the mortar
shall be vigorously applied to the area by clean burlap pads or by cork or
wood-floating, to completely fill all surface voids. Excess grout shall be
scraped off with a trowel. As soon as it can be accomplished without
pulling the mortar from the voids, the area shall be rubbed with burlap
pads having on their surface the same sand-cement mix specified above but
without any mixing water, until all of the visible grout film is removed.

SECTION 03300 Page 29



2nd Brigade Administration Complex

The burlap pads used for this operation shall be stretched tightly around a
board to prevent dishing the mortar in the voids. The finish of any area
shall be completed in the same day, and the limits of a finished area shall
be made at natural breaks in the surface. The surface shall be
continuously moist cured for 48 hours commencing immediately after
finishing operations in each area. The temperature of the air adjacent to
the surface shall be not less than 50 degrees F for 24 hours prior to, and
48 hours after, the application. In hot, dry weather the smooth finish
shall be applied in shaded areas or at night, and shall never be applied
when there is significant hot, dry wind.

3.10.3.2 Omitted
3.10.3.3 Omitted
3.10.3.4 Tooled Finish

The thoroughly cured concrete shall be dressed at an approved age with
approved electric, air, or hand tools to a uniform texture with a
fine-pointed surface texture. The finish shall be similar to and shall
closely match the finish on the approved preconstruction test panel
fabricated by the Contractor.

3.11 REPAIRS
3.11.1 Damp-Pack Mortar Repair

Form tie holes requiring repair and other defects whose depth is at least
as great as their surface diameter but not over 4 inchesshall be repaired
by the damp-pack mortar method. Form tie holes shall be reamed and other
similar defects shall be cut out to sound concrete. The void shall then be
thoroughly cleaned, thoroughly wetted, brush-coated with a thin coat of
neat cement grout and filled with mortar. Mortar shall be a stiff mix of 1
part portland cement to 2 parts fine aggregate passing the No. 16 mesh
sieve, and minimum amount of water. Only sufficient water shall be used to
produce a mortar which, when used, will stick together on being molded into
a ball by a slight pressure of the hands and will not exude water but will
leave the hands damp. Mortar shall be mixed and allowed to stand for 30 to
45 minutes before use with remixing performed immediately prior to use.
Mortar shall be thoroughly tamped in place in thin layers using a hammer
and hardwood block. Holes passing entirely through walls shall be
completely filled from the inside face by forcing mortar through to the
outside face. All holes shall be packed full. Damp-pack repairs shall be
moist cured for at least 48 hours.

3.11.2 Repair of Major Defects

Major defects will be considered to be those more than 1/2 inch deep or,
for Class A and B finishes, more than 1/2 inch in diameter and, for Class C
and D finishes, more than 2 inches in diameter. Also included are any
defects of any kind whose depth is over 4 inches or whose surface diameter
is greater than their depth. Major defects shall be repaired as specified
below.

3.11.2.1 Surface Application of Mortar Repair
Defective concrete shall be removed, and removal shall extend into

completely sound concrete. Approved equipment and procedures which will
not cause cracking or microcracking of the sound concrete shall be used.
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If reinforcement is encountered, concrete shall be removed so as to expose
the reinforcement for at least 2 inches on all sides. All such defective
areas greater than 12 square inchesshall be outlined by saw cuts at least 1
inch deep. Defective areas less than 12 square inches shall be outlined
by a 1 inch deep cut with a core drill in lieu of sawing. All saw cuts
shall be straight lines in a rectangular pattern in line with the formwork
panels. After concrete removal, the surface shall be thoroughly cleaned by
high pressure washing to remove all loose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours immediately before
placing mortar and shall be damp but not wet at the time of commencing
mortar placement. The Contractor, at his option, may use either
hand-placed mortar or mortar placed with a mortar gun. If hand-placed
mortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
of neat cement grout. The repair shall then be made using a stiff mortar,
preshrunk by allowing the mixed mortar to stand for 30 to 45 minutes and
then remixed, thoroughly tamped into place in thin layers. If hand-placed
mortar is used, the Contractor shall test each repair area for drumminess
by firm tapping with a hammer and shall inspect for cracks, both in the
presence of the Contracting Officer's representative, immediately before
completion of the contract, and shall replace any showing drumminess or
cracking. If mortar placed with a mortar gun is used, the gun shall be a
small compressed air-operated gun to which the mortar is slowly hand fed
and which applies the mortar to the surface as a high-pressure stream, as
approved. Repairs made using shotcrete equipment will not be accepted.
The mortar used shall be the same mortar as specified for damp-pack mortar
repair. If gun-placed mortar is used, the edges of the cut shall be
beveled toward the center at a slope of 1:1. All surface applied mortar
repairs shall be continuously moist cured for at least 7 days. Moist
curing shall consist of several layers of saturated burlap applied to the
surface immediately after placement is complete and covered with
polyethylene sheeting, all held closely in place by a sheet of plywood or
similar material rigidly braced against it. Burlap shall be kept
continually wet.

3.11.2.2 Repair of Deep and Large Defects

Deep and large defects will be those that are more than 6 inches deep and
also have an average diameter at the surface more than 18 inches or that
are otherwise so identified by the Project Office. Such defects shall be
repaired as specified herein or directed, except that defects which affect
the strength of the structure shall not be repaired and that portion of the
structure shall be completely removed and replaced. Deep and large defects
shall be repaired by procedures approved in advance including forming and
placing special concrete using applied pressure during hardening.
Preparation of the repair area shall be as specified for surface
application of mortar. In addition, the top edge (surface) of the repair
area shall be sloped at approximately 20 degrees from the horizontal,
upward toward the side from which concrete will be placed. The special
concrete shall be a concrete mixture with low water content and low slump,
and shall be allowed to age 30 to 60 minutes before use. Concrete
containing a specified expanding admixture may be used in lieu of the above
mixture; the paste portion of such concrete mixture shall be designed to
have an expansion between 2.0 and 4.0 percent when tested in accordance
with ASTM C 940. A full width "chimney" shall be provided at the top of
the form on the placing side to ensure filling to the top of the opening.

A pressure cap shall be used on the concrete in the chimney with
simultaneous tightening and revibrating the form during hardening to ensure
a tight fit for the repair. The form shall be removed after 24 hours and
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immediately the chimney shall be carefully chipped away to avoid breaking
concrete out of the repair; the surface of the repair concrete shall be
dressed as required.

3.11.3 Resinous and Latex Material Repair

In lieu of the portland cement based mortars specified above, an epoxy
resin mortar based on epoxy resin or a mortar based on latex bonding agent
may be used.

3.12 FINISHING UNFORMED SURFACES

The finish of all unformed surfaces shall meet the requirements of
paragraph Tolerances in PART 1, when tested as specified herein.

3.12.1 General

The ambient temperature of spaces adjacent to unformed surfaces being
finished and of the base on which concrete will be placed shall be not less
than 50 degrees F. 1In hot weather all requirements of paragraphs Hot
Weather Requirements and Prevention of Plastic Shrinkage Cracking shall be
met. Unformed surfaces that are not to be covered by additional concrete
or backfill shall have a float finish, with additional finishing as
specified below, and shall be true to the elevation shown on the drawings.
Surfaces to receive additional concrete or backfill shall be brought to the
elevation shown on the drawings, properly consolidated, and left true and
regular. Unless otherwise shown on the drawings, exterior surfaces shall
be sloped for drainage, as directed. Where drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected from stains or abrasions. Grate tampers or "jitterbugs" shall
not be used for any surfaces. The dusting of surfaces with dry cement or
other materials or the addition of any water during finishing shall not be
permitted. If bleedwater is present prior to finishing, the excess water
shall be carefully dragged off or removed by absorption with porous
materials such as burlap. During finishing operations, extreme care shall
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks which appear after hardening)
of the surface. Any slabs with surfaces which exhibit significant crazing
shall be removed and replaced. During finishing operations, surfaces shall
be checked with a 10 foot straightedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or
low areas.

3.12.2 Rough Slab Finish

As a first finishing operation for unformed surfaces and as final finish
for slabs to receive mortar setting beds, the surface shall receive a rough
slab finish prepared as follows. The concrete shall be uniformly placed
across the slab area, consolidated as previously specified, and then
screeded with straightedge strikeoffs immediately after consolidation to
bring the surface to the required finish level with no coarse aggregate
visible. Side forms and screed rails shall be provided, rigidly supported,
and set to exact line and grade. Allowable tolerances for finished
surfaces apply only to the hardened concrete, not to forms or screed rails.

Forms and screed rails shall be set true to line and grade. "Wet screeds"
shall not be used.
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3.12.3 Floated Finish

Slabs to receive more than a rough slab finish shall next be given a wood
float finish. The screeding shall be followed immediately by darbying or
bull floating before bleeding water is present, to bring the surface to a
true, even plane. Then, after the concrete has stiffened so that it will
withstand a man's weight without imprint of more than 1/4 inch and the
water sheen has disappeared, it shall be floated to a true and even plane
free of ridges. Floating shall be performed by use of suitable hand floats
or power driven equipment. Sufficient pressure shall be used on the floats
to bring a film of moisture to the surface. Hand floats shall be made of
wood, magnesium, or aluminum. Lightweight concrete or concrete that
exhibits stickiness shall be floated with a magnesium float. Care shall be
taken to prevent over-finishing or incorporating water into the surface.

3.12.4 Troweled Finish

The following areas not otherwise noted shall be given a trowel finish.
After floating is complete and after the surface moisture has disappeared,
unformed surfaces shall be steel-troweled to a smooth, even, dense finish,
free from blemishes including trowel marks. In lieu of hand finishing, an
approved power finishing machine may be used in accordance with the
directions of the machine manufacturer. Additional trowelings shall be
performed, either by hand or machine until the surface has been troweled 3
times, with waiting period between each. Care shall be taken to prevent
blistering and if such occurs, troweling shall immediately be stopped and
operations and surfaces corrected. A final hard steel troweling shall be
done by hand, with the trowel tipped, and using hard pressure, when the
surface is at a point that the trowel will produce a ringing sound. The
finished surface shall be thoroughly consolidated and shall be essentially
free of trowel marks and be uniform in texture and appearance. The
concrete mixture used for troweled finished areas shall be adjusted, if
necessary, in order to provide sufficient fines (cementitious material and
fine sand) to finish properly.

3.12.5 Omitted
3.12.6 Non-Slip Finish

Non-slip floors shall be constructed in accordance with the following
subparagraphs.

3.12.6.1 Broomed
The following areas, exterior slabs, shall be given a broomed finish.
After floating, the surface shall be lightly steel troweled, and then
carefully scored by pulling a coarse fiber push-type broom across the
surface. Brooming shall be transverse to traffic or at right angles to the
slope of the slab. After the end of the curing period, the surface shall
be vigorously broomed with a coarse fiber broom to remove all loose or
semi-detached particles.

3.13 OMITTED

3.14 EXTERIOR SLAB AND RELATED ITEMS

3.14.1 Pavements

Pavements shall be constructed where shown on the drawings. After forms
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are set and underlying material prepared as specified, the concrete shall
be placed uniformly throughout the area and thoroughly vibrated. As soon
as placed and vibrated, the concrete shall be struck off and screeded to
the crown and cross section and to such elevation above grade that when
consolidated and finished, the surface of the pavement will be at the
required elevation. The entire surface shall be tamped with the strike
off, or consolidated with a vibrating screed, and this operation continued
until the required compaction and reduction of internal and surface voids
are accomplished. Care shall be taken to prevent bringing excess paste to
the surface. Immediately following the final consolidation of the surface,
the pavement shall be floated longitudinally from bridges resting on the
side forms and spanning but not touching the concrete. If necessary,
additional concrete shall be placed and screeded, and the float operated
until a satisfactory surface has been produced. The floating operation
shall be advanced not more than half the length of the float and then
continued over the new and previously floated surfaces. After finishing is
completed but while the concrete is still plastic, minor irregularities and
score marks in the pavement surface shall be eliminated by means of
long-handled cutting straightedges. Straightedges shall be 12 feet in
length and shall be operated from the sides of the pavement and from
bridges. A straightedge operated from the side of the pavement shall be
equipped with a handle 3 feet longer than one-half the width of the
pavement. The surface shall then be tested for trueness with a 12 foot
straightedge held in successive positions parallel and at right angles to
the center line of the pavement, and the whole area covered as necessary to
detect variations. The straightedge shall be advanced along the pavement
in successive stages of not more than one-half the length of the
straightedge. Depressions shall be immediately filled with freshly mixed
concrete, struck off, consolidated, and refinished. Projections above the
required elevation shall also be struck off and refinished. The
straightedge testing and finishing shall continue until the entire surface
of the concrete is true. Before the surface sheen has disappeared and well
before the concrete becomes nonplastic, the surface of the pavement shall
be given a nonslip sandy surface texture by use of a burlap drag. A strip
of clean, wet burlap from 3 to 5 feet wide and 2 feet longer than the
pavement width shall be carefully pulled across the surface. Edges and
joints shall be rounded with an edger having a radius of 1/8 inch. Curing
shall be as specified.

3.14.2 Sidewalks

Concrete shall be 4 inches minimum thickness. Contraction joints shall be
provided at 5 feet spaces unless otherwise indicated. Contraction joints
shall be cut 1 inch deep with a jointing tool after the surface has been
finished. Transverse expansion joints 1/2 inch thick shall be provided at
changes in direction and where sidewalk abuts curbs, steps, rigid pavement,
or other similar structures. Sidewalks shall be given a lightly broomed
finish. A transverse slope of 1/4 inch per foot shall be provided, unless
otherwise indicated. Variations in cross section shall be limited to 1/4
inch in 5 feet.

3.14.3 Curbs and Gutters

Concrete shall be formed, placed, and finished by hand using a properly
shaped "mule" or constructed using a slipform machine specially designed
for this work. Contraction joints shall be cut 3 inches deep with a
jointing tool after the surface has been finished. Expansion joints (1/2
inch wide) shall be provided at 100 feetmaximum spacing unless otherwise
indicated. Exposed surfaces shall be finished using a stiff bristled brush.
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.14 .4 Pits and Trenches

Pits and trenches shall be constructed as indicated on the drawings.
Bottoms and walls shall be placed monolithically or waterstops and keys,
shall be provided as approved.

.15 CURING AND PROTECTION

.15.1 General

Concrete shall be cured by an approved method for the period of time given
below:

Concrete with Type III cement 3 days
All other concrete 7 days

Immediately after placement, concrete shall be protected from premature
drying, extremes in temperatures, rapid temperature change, mechanical
injury and damage from rain and flowing water for the duration of the
curing period. Air and forms in contact with concrete shall be maintained
at a temperature above 50 degrees F for the first 3 days and at a
temperature above 32 degrees F for the remainder of the specified curing
period. Exhaust fumes from combustion heating units shall be vented to the
outside of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. Materials and equipment needed for
adequate curing and protection shall be available and at the site prior to
placing concrete. No fire or excessive heat, including welding, shall be
permitted near or in direct contact with the concrete at any time. Except
as otherwise permitted by paragraph Membrane Forming Curing Compounds,
moist curing shall be provided for any areas to receive floor hardener, any
paint or other applied coating, or to which other concrete is to be bonded.
Concrete containing silica fume shall be initially cured by fog misting
during finishing, followed immediately by continuous moist curing. Except
for plastic coated burlap, impervious sheeting alone shall not be used for
curing.

.15.2 Moist Curing

Concrete to be moist-cured shall be maintained continuously wet for the
entire curing period, commencing immediately after finishing. If water or
curing materials used stain or discolor concrete surfaces which are to be
permanently exposed, the concrete surfaces shall be cleaned as approved.
When wooden forms are left in place during curing, they shall be kept wet
at all times. If steel forms are used in hot weather, nonsupporting
vertical forms shall be broken loose from the concrete soon after the
concrete hardens and curing water continually applied in this void. If the
forms are removed before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable materials. Surfaces
shall be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any
contamination and shall be completely saturated before being placed on the
concrete. The Contractor shall have an approved work system to ensure that
moist curing is continuous 24 hours per day.
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3.15.3 Membrane Forming Curing Compounds

Membrane forming curing compounds shall be used only on surfaces in the
following areas, slabs. Concrete in the following areas may be cured with
a pigmented curing compound in lieu of moist curing. Membrane curing shall
not be used on surfaces that are to receive any subsequent treatment
depending on adhesion or bonding to the concrete, including surfaces to
which a smooth finish is to be applied or other concrete to be bonded.
However, a styrene acrylate or chlorinated rubber compound meeting ASTM C
309, Class B requirements, may be used for surfaces which are to be painted
or are to receive bituminous roofing or waterproofing, or floors that are
to receive adhesive applications of resilient flooring. The curing
compound selected shall be compatible with any subsequent paint, roofing,
waterproofing or flooring specified. Membrane curing compound shall not be
used on surfaces that are maintained at curing temperatures with free
steam. Curing compound shall be applied to formed surfaces immediately
after the forms are removed and prior to any patching or other surface
treatment except the cleaning of loose sand, mortar, and debris from the
surface. All surfaces shall be thoroughly moistened with water. Curing
compound shall be applied to slab surfaces as soon as the bleeding water
has disappeared, with the tops of joints being temporarily sealed to
prevent entry of the compound and to prevent moisture loss during the
curing period. The curing compound shall be applied in a two-coat
continuous operation by approved motorized power-spraying equipment
operating at a minimum pressure of 75 psi, at a uniform coverage of not
more than 400 square feet per gallon for each coat, and the second coat
shall be applied perpendicular to the first coat. Concrete surfaces which
have been subjected to rainfall within 3 hours after curing compound has
been applied shall be resprayed by the method and at the coverage
specified. Surfaces on which clear compound is used shall be shaded from
direct rays of the sun for the first 3 days. Surfaces coated with curing
compound shall be kept free of foot and vehicular traffic, and from other
sources of abrasion and contamination during the curing period.

3.15.4 Impervious Sheeting

The following concrete surfaces may be cured using impervious sheets:
slabs. However, except for plastic coated burlap, impervious sheeting
alone shall not be used for curing. Impervious-sheet curing shall only be
used on horizontal or nearly horizontal surfaces. Surfaces shall be
thoroughly wetted and be completely covered with the sheeting. Sheeting
shall be at least 18 inches wider than the concrete surface to be covered.
Covering shall be laid with light-colored side up. Covering shall be
lapped not less than 12 inches and securely weighted down or shall be
lapped not less than 4 inches and taped to form a continuous cover with
completely closed joints. The sheet shall be weighted to prevent
displacement so that it remains in contact with the concrete during the
specified length of curing. Coverings shall be folded down over exposed
edges of slabs and secured by approved means. Sheets shall be immediately
repaired or replaced if tears or holes appear during the curing period.

3.15.5 Ponding or Immersion
Concrete shall be continually immersed throughout the curing period. Water

shall not be more than 20 degrees F less than the temperature of the
concrete.
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3.15.6 Cold Weather Curing and Protection

When the daily ambient low temperature is less than 32 degrees F the
temperature of the concrete shall be maintained above 40 degrees F for the
first seven days after placing. During the period of protection removal,
the air temperature adjacent to the concrete surfaces shall be controlled
so that concrete near the surface will not be subjected to a temperature
differential of more than 25 degrees F as determined by suitable
temperature measuring devices furnished by the Contractor, as required, and
installed adjacent to the concrete surface and 2 inches inside the surface
of the concrete. The installation of the thermometers shall be made by the
Contractor as directed.

3.16 SETTING BASE PLATES AND BEARING PLATES

After being properly positioned, column base plates, bearing plates for
beams and similar structural members, and machinery and equipment base
plates shall be set to the proper line and elevation with damp-pack bedding
mortar, except where nonshrink grout is indicated. The thickness of the
mortar or grout shall be approximately 1/24 the width of the plate, but not
less than 3/4 inch. Concrete and metal surfaces in contact with grout
shall be clean and free of o0il and grease, and concrete surfaces in contact
with grout shall be damp and free of laitance when grout is placed.
Nonshrink grout shall be used for base plates.

3.16.1 Damp-Pack Bedding Mortar

Damp-pack bedding mortar shall consist of 1 part cement and 2-1/2 parts
fine aggregate having water content such that a mass of mortar tightly
squeezed in the hand will retain its shape but will crumble when disturbed.
The space between the top of the concrete and bottom of the bearing plate
or base shall be packed with the bedding mortar by tamping or ramming with
a bar or rod until it is completely filled.

3.16.2 Nonshrink Grout

Nonshrink grout shall be a ready-mixed material requiring only the addition
of water. Water content shall be the minimum that will provide a flowable
mixture and completely fill the space to be grouted without segregation,
bleeding, or reduction of strength.

3.16.2.1 Mixing and Placing of Nonshrink Grout

Mixing and placing shall be in conformance with the material manufacturer's
instructions and as specified therein. Ingredients shall be thoroughly
dry-mixed before adding water. After adding water, the batch shall be
mixed for 3 minutes. Batches shall be of size to allow continuous
placement of freshly mixed grout. Grout not used within 30 minutes after
mixing shall be discarded. The space between the top of the concrete or
machinery-bearing surface and the plate shall be filled solid with the
grout. Forms shall be of wood or other equally suitable material for
completely retaining the grout on all sides and on top and shall be removed
after the grout has set. The placed grout shall be carefully worked by
rodding or other means to eliminate voids; however, overworking and
breakdown of the initial set shall be avoided. Grout shall not be
retempered or subjected to vibration from any source. Where clearances are
unusually small, placement shall be under pressure with a grout pump.
Temperature of the grout, and of surfaces receiving the grout, shall be
maintained at 65 to 85 degrees F until after setting.
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3.16.2.2 Treatment of Exposed Surfaces

For metal-oxidizing nonshrink grout, exposed surfaces shall be cut back 1
inch and immediately covered with a parge coat of mortar consisting of 1
part portland cement and 2-1/2 parts fine aggregate by weight, with
sufficient water to make a plastic mixture. The parge coat shall have a
smooth finish. For other mortars or grouts, exposed surfaces shall have a
smooth-dense finish and be left untreated. Curing shall comply with
paragraph CURING AND PROTECTION.

3.17 TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL

The Contractor shall perform the inspection and tests described below and,
based upon the results of these inspections and tests, shall take the
action required and shall submit specified reports. When, in the opinion
of the Contracting Officer, the concreting operation is out of control,
concrete placement shall cease and the operation shall be corrected. The
laboratory performing the tests shall be onsite and shall conform with ASTM
C 1077. Materials may be subjected to check testing by the Government from
samples obtained at the manufacturer, at transfer points, or at the project
site. The Government will inspect the laboratory, equipment, and test
procedures prior to start of concreting operations and at least once per
100 yards placed thereafter for conformance with ASTM C 1077.

3.17.1 Grading and Corrective Action
3.17.1.1 Fine Aggregate

At least once during each shift when the concrete plant is operating, there
shall be one sieve analysis and fineness modulus determination in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in more than one size or
classification. The location at which samples are taken may be selected by
the Contractor as the most advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mixer within
specification limits. When the amount passing on any sieve is outside the
specification limits, the fine aggregate shall be immediately resampled and
retested. If there is another failure on any sieve, the fact shall
immediately reported to the Contracting Officer, concreting shall be
stopped, and immediate steps taken to correct the grading.

3.17.1.2 Coarse Aggregate

At least once during each shift in which the concrete plant is operating,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The location at which samples are taken may be
selected by the Contractor as the most advantageous for production control.
However, the Contractor shall be responsible for delivering the aggregate
to the mixer within specification limits. A test record of samples of
aggregate taken at the same locations shall show the results of the current
test as well as the average results of the five most recent tests including
the current test. The Contractor may adopt limits for control coarser than
the specification limits for samples taken other than as delivered to the
mixer to allow for degradation during handling. When the amount passing
any sieve is outside the specification limits, the coarse aggregate shall
be immediately resampled and retested. If the second sample fails on any
sieve, that fact shall be reported to the Contracting Officer. Where two
consecutive averages of 5 tests are outside specification limits, the
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operation shall be considered out of control and shall be reported to the
Contracting Officer. Concreting shall be stopped and immediate steps shall
be taken to correct the grading.

3.17.2 Quality of Aggregates

Thirty days prior to the start of concrete placement, the Contractor shall
perform all tests for aggregate quality required by ASTM C 33. 1In
addition, after the start of concrete placement, the Contractor shall
perform tests for aggregate quality at least every three months, and when
the source of aggregate or aggregate quality changes. Samples tested after
the start of concrete placement shall be taken immediately prior to
entering the concrete mixer.

3.17.3 Scales, Batching and Recording

The accuracy of the scales shall be checked by test weights prior to start
of concrete operations and at least once every three months. Such tests
shall also be made as directed whenever there are variations in properties
of the fresh concrete that could result from batching errors. Once a week
the accuracy of each batching and recording device shall be checked during
a weighing operation by noting and recording the required weight, recorded
weight, and the actual weight batched. At the same time, the Contractor
shall test and ensure that the devices for dispensing admixtures are
operating properly and accurately. When either the weighing accuracy or
batching accuracy does not comply with specification requirements, the
plant shall not be operated until necessary adjustments or repairs have
been made. Discrepancies in recording accuracies shall be corrected
immediately.

3.17.4 Batch-Plant Control

The measurement of concrete materials including cementitious materials,
each size of aggregate, water, and admixtures shall be continuously
controlled. The aggregate weights and amount of added water shall be
adjusted as necessary to compensate for free moisture in the aggregates.
The amount of air-entraining agent shall be adjusted to control air content
within specified limits. A report shall be prepared indicating type and
source of cement used, type and source of pozzolan or slag used, amount and
source of admixtures used, aggregate source, the required aggregate and
water weights per cubic yard, amount of water as free moisture in each size
of aggregate, and the batch aggregate and water weights per cubic yard for
each class of concrete batched during each day's plant operation.

3.17.5 Concrete Mixture

a. Air Content Testing. Air content tests shall be made when test
specimens are fabricated. In addition, at least two tests for air
content shall be made on randomly selected batches of each
separate concrete mixture produced during each 8-hour period of
concrete production. Additional tests shall be made when
excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be made in
accordance with ASTM C 231 for normal weight concrete and ASTM C
173 for lightweight concrete. Test results shall be plotted on
control charts which shall at all times be readily available to
the Government and shall be submitted weekly. Copies of the
current control charts shall be kept in the field by testing crews
and results plotted as tests are made. When a single test result
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reaches either the upper or lower action limit, a second test
shall immediately be made. The results of the two tests shall be
averaged and this average used as the air content of the batch to
plot on both the air content and the control chart for range, and
for determining need for any remedial action. The result of each
test, or average as noted in the previous sentence, shall be
plotted on a separate control chart for each mixture on which an
"average line" is set at the midpoint of the specified air content
range from paragraph Air Entrainment. An upper warning limit and
a lower warning limit line shall be set 1.0 percentage point above
and below the average line, respectively. An upper action limit
and a lower action limit line shall be set 1.5 percentage points
above and below the average line, respectively. The range between
each two consecutive tests shall be plotted on a secondary control
chart for range where an upper warning limit is set at 2.0
percentage points and an upper action limit is set at 3.0
percentage points. Samples for air content may be taken at the
mixer, however, the Contractor is responsible for delivering the
concrete to the placement site at the stipulated air content. If
the Contractor's materials or transportation methods cause air
content loss between the mixer and the placement, correlation
samples shall be taken at the placement site as required by the
Contracting Officer, and the air content at the mixer controlled
as directed.

b. Air Content Corrective Action. Whenever points on the control
chart for percent air reach either warning limit, an adjustment
shall immediately be made in the amount of air-entraining
admixture batched. As soon as practical after each adjustment,
another test shall be made to verify the result of the adjustment.

Whenever a point on the secondary control chart for range reaches
the warning limit, the admixture dispenser shall be recalibrated
to ensure that it is operating accurately and with good
reproducibility. Whenever a point on either control chart reaches
an action limit line, the air content shall be considered out of
control and the concreting operation shall immediately be halted
until the air content is under control. Additional air content
tests shall be made when concreting is restarted.

c. Slump Testing. In addition to slump tests which shall be made
when test specimens are fabricated, at least four slump tests
shall be made on randomly selected batches in accordance with ASTM
C 143/C 143M for each separate concrete mixture produced during
each 8-hour or less period of concrete production each day. Also,
additional tests shall be made when excessive variation in
workability is reported by the placing foreman or Government
inspector. Test results shall be plotted on control charts which
shall at all times be readily available to the Government and
shall be submitted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are made. When a single slump test reaches or goes beyond
either the upper or lower action limit, a second test shall
immediately be made. The results of the two tests shall be
averaged and this average used as the slump of the batch to plot
on both the control charts for slump and the chart for range, and
for determining need for any remedial action. Limits shall be set
on separate control charts for slump for each type of mixture.

The upper warning limit shall be set at 1/2 inch below the maximum
allowable slump specified in paragraph Slump in PART 1 for each
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type of concrete and an upper action limit line and lower action
limit line shall be set at the maximum and minimum allowable
slumps, respectively, as specified in the same paragraph. The
range between each consecutive slump test for each type of mixture
shall be plotted on a single control chart for range on which an
upper action limit is set at 2 inches. Samples for slump shall be
taken at the mixer. However, the Contractor is responsible for
delivering the concrete to the placement site at the stipulated
slump. If the Contractor's materials or transportation methods
cause slump loss between the mixer and the placement, correlation
samples shall be taken at the placement site as required by the
Contracting Officer, and the slump at the mixer controlled as
directed.

d. Slump Corrective Action. Whenever points on the control charts
for slump reach the upper warning limit, an adjustment shall
immediately be made in the batch weights of water and fine
aggregate. The adjustments are to be made so that the total water
content does not exceed that amount allowed by the maximum w/c
ratio specified, based on aggregates which are in a saturated
surface dry condition. When a single slump reaches the upper or
lower action limit, no further concrete shall be delivered to the
placing site until proper adjustments have been made. Immediately
after each adjustment, another test shall be made to verify the
correctness of the adjustment. Whenever two consecutive
individual slump tests, made during a period when there was no
adjustment of batch weights, produce a point on the control chart
for range at or above the upper action limit, the concreting
operation shall immediately be halted, and the Contractor shall
take appropriate steps to bring the slump under control.
Additional slump tests shall be made as directed.

e. Temperature. The temperature of the concrete shall be measured
when compressive strength specimens are fabricated. Measurement
shall be in accordance with ASTM C 1064/C 1064M. The temperature
shall be reported along with the compressive strength data.

f. Strength Specimens. At least one set of test specimens shall be
made, for compressive or flexural strength as appropriate, on each
different concrete mixture placed during the day for each 500
cubic yards or portion thereof of that concrete mixture placed
each day. Additional sets of test specimens shall be made, as
directed by the Contracting Officer, when the mixture proportions
are changed or when low strengths have been detected. A truly
random (not haphazard) sampling plan shall be developed by the
Contractor and approved by the Contracting Officer prior to the
start of construction. The plan shall assure that sampling is
done in a completely random and unbiased manner. A set of test
specimens for concrete with a 28-day specified strength per
paragraph Strength Requirements in PART 1 shall consist of four
specimens, two to be tested at 7 days and two at 28 days. A set
of test specimens for concrete with a 90-day strength per the same
paragraph shall consist of six specimens, two tested at 7 days,
two at 28 days, and two at 90 days. Test specimens shall be
molded and cured in accordance with ASTM C 31/C 31M and tested in
accordance with ASTM C 39/C 39M for test cylinders and ASTM C 78
for test beams. Results of all strength tests shall be reported
immediately to the Contracting Officer. Quality control charts
shall be kept for individual strength "tests", ("test" as defined
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in paragraph Strength Requirements in PART 1) moving average of
last 3 "tests" for strength, and moving average for range for the
last 3 "tests" for each mixture. The charts shall be similar to
those found in ACI 214.3R.

3.17.6 Inspection Before Placing

Foundations, construction joints, forms, and embedded items shall be
inspected by the Contractor in sufficient time prior to each concrete
placement in order to certify to the Contracting Officer that they are
ready to receive concrete. The results of each inspection shall be
reported in writing.

3.17.7 Placing

The placing foreman shall supervise placing operations, shall determine
that the correct quality of concrete or grout is placed in each location as
specified and as directed by the Contracting Officer, and shall be
responsible for measuring and recording concrete temperatures and ambient
temperature hourly during placing operations, weather conditions, time of
placement, volume placed, and method of placement. The placing foreman
shall not permit batching and placing to begin until it has been verified
that an adequate number of vibrators in working order and with competent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. If any batch of concrete fails to
meet the temperature requirements, immediate steps shall be taken to
improve temperature controls.

3.17.8 Vibrators

The frequency and amplitude of each vibrator shall be determined in
accordance with COE CRD-C 521 prior to initial use and at least once a
month when concrete is being placed. Additional tests shall be made as
directed when a vibrator does not appear to be adequately consolidating the
concrete. The frequency shall be determined while the vibrator is
operating in concrete with the tachometer being held against the upper end
of the vibrator head while almost submerged and just before the vibrator is
withdrawn from the concrete. The amplitude shall be determined with the
head vibrating in air. Two measurements shall be taken, one near the tip
and another near the upper end of the vibrator head, and these results
averaged. The make, model, type, and size of the vibrator and frequency
and amplitude results shall be reported in writing. Any vibrator not
meeting the requirements of paragraph Consolidation, shall be immediately
removed from service and repaired or replaced.

3.17.9 Curing Inspection

a. Moist Curing Inspections. At least once each shift, and not less
than twice per day on both work and non-work days, an inspection
shall be made of all areas subject to moist curing. The surface
moisture condition shall be noted and recorded.

b. Moist Curing Corrective Action. When a daily inspection report
lists an area of inadequate curing, immediate corrective action
shall be taken, and the required curing period for those areas
shall be extended by 1 day.

c. Membrane Curing Inspection. No curing compound shall be applied
until the Contractor has verified that the compound is properly
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3.17.10

mixed and ready for spraying. At the end of each operation, the
Contractor shall estimate the quantity of compound used by
measurement of the container and the area of concrete surface
covered, shall compute the rate of coverage in square feet per
gallon, and shall note whether or not coverage is uniform.

Membrane Curing Corrective Action. When the coverage rate of the
curing compound is less than that specified or when the coverage
is not uniform, the entire surface shall be sprayed again.

Sheet Curing Inspection. At least once each shift and once per
day on non-work days, an inspection shall be made of all areas
being cured using impervious sheets. The condition of the
covering and the tightness of the laps and tapes shall be noted
and recorded.

Sheet Curing Corrective Action. When a daily inspection report
lists any tears, holes, or laps or joints that are not completely
closed, the tears and holes shall promptly be repaired or the
sheets replaced, the joints closed, and the required curing period
for those areas shall be extended by 1 day.

Cold-Weather Protection

At least once each shift and once per day on non-work days, an inspection
shall be made of all areas subject to cold-weather protection. Any
deficiencies shall be noted, corrected, and reported.

3.17.11

a.

3.17.12

Mixer Uniformity

Stationary Mixers. Prior to the start of concrete placing and
once every 6 months when concrete is being placed, or once for
every 75,000 cubic yards of concrete placed, whichever results in
the shortest time interval, uniformity of concrete mixing shall be
determined in accordance with ASTM C 94/C 94M.

Truck Mixers. Prior to the start of concrete placing and at least
once every 6 months when concrete is being placed, uniformity of
concrete mixing shall be determined in accordance with ASTM C 94/C
94M. The truck mixers shall be selected randomly for testing.
When satisfactory performance is found in one truck mixer, the
performance of mixers of substantially the same design and
condition of the blades may be regarded as satisfactory.

Mixer Uniformity Corrective Action. When a mixer fails to meet
mixer uniformity requirements, either the mixing time shall be
increased, batching sequence changed, batch size reduced, or
adjustments shall be made to the mixer until compliance is
achieved.

Reports

All results of tests or inspections conducted shall be reported informally
as they are completed and in writing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During
periods of cold-weather protection, reports of pertinent temperatures shall
be made daily. These requirements do not relieve the Contractor of the
obligation to report certain failures immediately as required in preceding
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paragraphs. Such reports of failures and the action taken shall be
confirmed in writing in the routine reports. The Contracting Officer has
the right to examine all contractor quality control records.

-- End of Section --

SECTION 03300 Page 44



2nd Brigade Administration Complex

SECTION TABLE OF CONTENTS
DIVISION 03 - CONCRETE
SECTION 03307A
CONCRETE FOR MINOR STRUCTURES

11/01

PART 1 GENERAL

REFERENCES

SUBMITTALS

UNIT PRICES

.3.1 Omitted

DESIGN AND PERFORMANCE REQUIREMENTS
4.1 Strength

.2 Construction Tolerances

.4.3 Concrete Mixture Proportions
OMITTED

[

'_I
UR R RBRRPRWNDR
IS

PART 2 PRODUCTS

2.1 MATERIALS

2.1.1 Cementitious Materials
2.1.1.1 Portland Cement
2.1.2 Aggregates
2.1.3 Admixtures
2.1.3.1 Air-Entraining Admixture
2.1.3.2 Accelerating Admixture
2.1.3.3 Water-Reducing or Retarding Admixture
2.1.4 Water
2.1.5 Reinforcing Steel
2.1.6 Expansion Joint Filler Strips, Premolded
2.1.7 Joint Sealants - Field Molded Sealants
2.1.8 Waterstops
2.1.9 Formwork
2.1.10 Form Coatings
2.1.11 Vapor Barrier
2.1.12 Curing Materials
2.1.12.1 Impervious Sheet Materials
2.1.12.2 Membrane-Forming Curing Compound

PART 3 EXECUTION

PREPARATION

General

Embedded Items

Formwork Installation

Vapor Barrier Installation

Production of Concrete

.1 Ready-Mixed Concrete

.2 Concrete Made by Volumetric Batching and Continuous Mixing
.3 Batching and Mixing Equipment

Waterstops

wwwwwPRr

(G200 ]

FWWWRRRPRPPR
Ul

AR R RO WNDR

SECTION 03307A Page 1



2nd Brigade Administration Complex

CONVEYING AND PLACING CONCRETE

.1 General

.2 Consolidation

.3 Cold-Weather Requirements

.4 Hot-Weather Requirements

FORM REMOVAL

FINISHING

.1 General

Finishing Formed Surfaces
Finishing Unformed Surfaces

1 Float Finish

2 Trowel Finish

.3.3 Broom Finish

.3.4 Expansion and Contraction Joints
CURING AND PROTECTION

TESTS AND INSPECTIONS

General

Inspection Details and Frequency of Testing
.1 Preparations for Placing

.2 Air Content

.3 Slump

.4 Consolidation and Protection
Action Required

.1 Placing

.2 Air Content

.3 Slump

Reports

NNDDNDDN

w
W wwbhwwwwwN

.3,
.3.

W W wwb b

2
3
4
.4
4
4

w
w w o un

N NDDNDDN

w w

O WWwowwwwo o
w

oo WwWo oo oY N R

w

Section Table of Contents --

l
2]
=]
Q
(6]
Hh

SECTION 03307A Page 2



2nd Brigade Administration Complex

SECTION 03307A

CONCRETE FOR MINOR STRUCTURES
11/01

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ACI INTERNATIONAL (ACI)

ACI 308 (1992; R 1997) Standard Practice for
Curing Concrete

ACI 318/318R (1999) Building Code Requirements for
Structural Concrete and Commentary

ACI 347R (1994; R 1999) Guide to Formwork for
Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 185 (1997) Steel Welded Wire Fabric, Plain,
for Concrete Reinforcement

ASTM A 615/A 615M (2000) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcement

ASTM C 143/C 143M (2000) Slump of Hydraulic Cement Concrete
ASTM C 150 (1999a) Portland Cement

ASTM C 171 (1997a) Sheet Materials for Curing Concrete
ASTM C 172 (1999) Sampling Freshly Mixed Concrete
ASTM C 231 (1997el) Air Content of Freshly Mixed

Concrete by the Pressure Method

ASTM C 260 (2000) Air-Entraining Admixtures for
Concrete
ASTM C 309 (1998a) Liquid Membrane-Forming Compounds

for Curing Concrete

ASTM C 31/C 31M (2000el) Making and Curing Concrete Test
Specimens in the Field

ASTM C 33 (1999ael) Concrete Aggregates
ASTM C 39/C 39M (2001) Compressive Strength of Cylindrical

Concrete Specimens
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ASTM C 494/C 494M (1999ael) Chemical Admixtures for Concrete

ASTM C 685 (2000) Concrete Made by Volumetric
Batching and Continuous Mixing

ASTM C 920 (1998) Elastomeric Joint Sealants
ASTM C 94/C 94M (2000e2) Ready-Mixed Concrete
ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber

and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

ASTM D 75 (1987; R 1997) Sampling Aggregates

ASTM D 98 (1998) Calcium Chloride

ASTM E 96 (2000) Water Vapor Transmission of
Materials

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 400 (1963) Requirements for Water for Use in
Mixing or Curing Concrete

COE CRD-C 572 (1974) Corps of Engineers Specifications
for Polyvinylchloride Waterstop

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Air-Entraining Admixture;
Water-Reducing or Retarding Admixture;
Curing Materials;

Reinforcing Steel;

Joint Sealants - Field Molded Sealants;
Waterstops;

Manufacturer's literature is available from suppliers which
demonstrates compliance with applicable specifications for the
above materials.

Batching and Mixing Egquipment;

Batching and mixing equipment will be accepted on the basis of
manufacturer's data which demonstrates compliance with the
applicable specifications.

Conveying and Placing Concrete;

The methods and equipment for transporting, handling,
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1.

1

1.

depositing, and consolidating the concrete shall be submitted
prior to the first concrete placement.

Formwork;

Formwork design shall be submitted prior to the first concrete
placement.

SD-06 Test Reports
Aggregates;

Aggregates will be accepted on the basis of certificates of
compliance and test reports that show the material (s) meets the
quality and grading requirements of the specifications under which
it is furnished.

Concrete Mixture Proportions;

Ten days prior to placement of concrete, the contractor shall
submit the mixture proportions that will produce concrete of the
quality required. Applicable test reports shall be submitted to
verify that the concrete mixture proportions selected will produce
concrete of the quality specified.

SD-07 Certificates
Cementitious Materials;

Certificates of compliance attesting that the concrete materials
meet the requirements of the specifications shall be submitted in
accordance with the Special Clause "CERTIFICATES OF COMPLIANCE".
Cementitious material will be accepted on the basis of a
manufacturer's certificate of compliance, accompanied by mill test
reports that the material (s) meet the requirements of the
specification under which it is furnished.

Aggregates;
Aggregates will be accepted on the basis of certificates of
compliance and tests reports that show the material (s) meet the

quality and grading requirements of the specifications under which
it is furnished.

3 UNIT PRICES

.3.1 Omitted

4 DESIGN AND PERFORMANCE REQUIREMENTS

The Government will maintain the option to sample and test joint sealer,
joint filler material, waterstop, aggregates and concrete to determine

compliance with the specifications. The Contractor shall provide
facilities and labor as may be necessary to assist the Government in
procurement of representative test samples. Samples of aggregates will be

obtained at the point of batching in accordance with ASTM D 75. Concrete
will be sampled in accordance with ASTM C 172. Slump and air content will
be determined in accordance with ASTM C 143/C 143M and ASTM C 231,

respectively, when cylinders are molded. Compression test specimens will
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be made, cured, and transported in accordance with ASTM C 31/C 31M.

Compression test specimens will be tested in accordance with ASTM C 39/C 39M.
Samples for strength tests will be taken not less than once each shift in

which concrete is produced from each class of concrete required. A minimum

of three specimens will be made from each sample; two will be tested at 28

days (90 days if pozzolan is used) for acceptance, and one will be tested

at 7 days for information.

1.4.1 Strength

Acceptance test results will be the average strengths of two specimens
tested at 28 days (90 days if pozzolan is used). The strength of the
concrete will be considered satisfactory so long as the average of three
consecutive acceptance test results equal or exceed the specified
compressive strength, f'c, and no individual acceptance test result falls
below f'c by more than 500 psi.

1.4.2 Construction Tolerances

A Class "C" finish shall apply to all surfaces except those specified to
receive a Clasgs "D" finish. A Class "D" finish shall apply to all surfaces
which will be permanently concealed after construction. The surface
requirements for the classes of finish required shall be as specified in
ACI 347R.

1.4.3 Concrete Mixture Proportions

Concrete mixture proportions shall be the responsibility of the Contractor.
Mixture proportions shall include the dry weights of cementitious
material (s); the nominal maximum size of the coarse aggregate; the specific
gravities, absorptions, and saturated surface-dry weights of fine and
coarse aggregates; the quantities, types, and names of admixtures; and
quantity of water per cubic yard of concrete. All materials included in
the mixture proportions shall be of the same type and from the same source
as will be used on the project. Specified compressive strength f'c shall be
3,000 psi at 28 days (90 days if pozzolan is used). The maximum nominal
size coarse aggregate shall be 1 inch, in accordance with ACI 318/318R.
The air content shall be between 4.5 and 7.5 percent. The slump shall be
between 2 and 5 inches. The maximum water cement ratio shall be 0.46.

1.5 OMITTED

PART 2 PRODUCTS

2.1 MATERIALS

2.1.1 Cementitious Materials

Cementitious materials shall conform to the appropriate specifications
listed:

2.1.1.1 Portland Cement
ASTM C 150, Type I, IA, II, TIIA.
2.1.2 Aggregates

Aggregates shall meet the quality and grading requirements of ASTM C 33
Class Designations 4M or better or state highway department specification
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in accordance with paragraph REGULATORY REQUIREMENTS.
2.1.3 Admixtures

Admixtures to be used, when required or approved, shall comply with the
appropriate specification listed. Chemical admixtures that have been in
storage at the project site for longer than 6 months or that have been
subjected to freezing shall be retested at the expense of the contractor at
the request of the Contracting Officer and shall be rejected if test
results are not satisfactory.

2.1.3.1 Air-Entraining Admixture
Air-entraining admixture shall meet the requirements of ASTM C 260.
2.1.3.2 Accelerating Admixture

Calcium chloride shall meet the requirements of ASTM D 98. Other
accelerators shall meet the requirements of ASTM C 494/C 494M, Type C or E.

2.1.3.3 Water-Reducing or Retarding Admixture

Water-reducing or retarding admixture shall meet the requirements of ASTM C
494/C 494M, Type A, B, or D. High-range water reducing admixture Type F or
G may be used only when approved, approval being contingent upon particular
placement requirements as described in the Contractor's Quality Control
Plan.

2.1.4 Water

Water for mixing and curing shall be fresh, clean, potable, and free from
injurious amounts of oil, acid, salt, or alkali, except that unpotable
water may be used if it meets the requirements of COE CRD-C 400.

2.1.5 Reinforcing Steel

Reinforcing steel bar shall conform to the requirements of ASTM A 615/A 615M,
Grade 60. Welded steel wire fabric shall conform to the requirements of
ASTM A 185. Details of reinforcement not shown shall be in accordance with
ACI 318/318R, Chapters 7 and 12.

2.1.6 Expansion Joint Filler Strips, Premolded

Expansion joint filler strips, premolded shall be sponge rubber conforming
to ASTM D 1752, Type I.

2.1.7 Joint Sealants - Field Molded Sealants

Joint sealants - field molded sealants shall conform to ASTM C 920, Type M,
Grade NS, Class 25, use NT for vertical joints and Type M, Grade P, Class
25, use T for horizontal joints. Bond-breaker material shall be
polyethylene tape, coated paper, metal foil, or similar type materials.

The backup material shall be compressible, nonshrink, nonreactive with the
sealant, and a nonabsorptive material such as extruded butyl or
polychloroprene foam rubber. Immediately prior to installation of
field-molded sealants, the joint shall be cleaned of all debris and further
cleaned using water, chemical solvents, or other means as recommended by
the sealant manufacturer or directed.
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2

.1.8 Waterstops
Waterstops shall conform to COE CRD-C 572.
.1.9 Formwork

The design and engineering of the formwork as well as its construction,
shall be the responsibility of the Contractor.

.1.10 Form Coatings

Forms for exposed surfaces shall be coated with a nonstaining form oil,
which shall be applied shortly before concrete is placed.

.1.11 Vapor Barrier

Vapor barrier shall be polyethylene sheeting with a minimum thickness of 6
mils or other equivalent material having a vapor permeance rating not
exceeding 0.5 perms as determined in accordance with ASTM E 96.

.1.12 Curing Materials

Curing materials shall conform to the following requirements.

.1.12.1 Impervious Sheet Materials

Impervious sheet materials, ASTM C 171, type optional, except polyethylene
film, if used, shall be white opaque.

.1.12.2 Membrane-Forming Curing Compound

ASTM C 309, Type 1-D or 2, Class B.

PART 3 EXECUTION

3

3

.1 PREPARATION
1.1 General

Construction joints shall be prepared to expose coarse aggregate, and the
surface shall be clean, damp, and free of laitance. Ramps and walkways, as
necessary, shall be constructed to allow safe and expeditious access for
concrete and workmen. Snow, ice, standing or flowing water, loose
particles, debris, and foreign matter shall have been removed. Earth
foundations shall be satisfactorily compacted. Spare vibrators shall be
available. The entire preparation shall be accepted by the Government
prior to placing.

1.2 Embedded Items

Reinforcement shall be secured in place; joints, anchors, and other
embedded items shall have been positioned. 1Internal ties shall be arranged
so that when the forms are removed the metal part of the tie will be not
less than 2 inches from concrete surfaces permanently exposed to view or
exposed to water on the finished structures. Embedded items shall be free
of 0il and other foreign matters such as loose coatings or rust, paint, and
scale. The embedding of wood in concrete will be permitted only when
specifically authorized or directed. All equipment needed to place,
consolidate, protect, and cure the concrete shall be at the placement site
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and in good operating condition.
3.1.3 Formwork Installation

Forms shall be properly aligned, adequately supported, and mortar-tight.
The form surfaces shall be smooth and free from irregularities, dents,
sags, or holes when used for permanently exposed faces. All exposed joints
and edges shall be chamfered, unless otherwise indicated.

3.1.4 Vapor Barrier Installation

Vapor barriers shall be applied over gravel fill. Edges shall be lapped
not less than 6 inches. All joints shall be sealed with pressure-sensitive
adhesive not less than 2 inches wide. The vapor barrier shall be protected
at all times to prevent injury or displacement prior to and during concrete
placement.

3.1.5 Production of Concrete
3.1.5.1 Ready-Mixed Concrete

Ready-mixed concrete shall conform to ASTM C 94/C 94M except as otherwise
specified.

3.1.5.2 Concrete Made by Volumetric Batching and Continuous Mixing

Concrete made by volumetric batching and continuous mixing shall conform to
ASTM C 685.

3.1.5.3 Batching and Mixing Equipment

The contractor shall have the option of using an on-site batching and
mixing facility. The facility shall provide sufficient batching and mixing
equipment capacity to prevent cold joints. The method of measuring
materials, batching operation, and mixer shall be submitted for review.
On-site plant shall conform to the requirements of either ASTM C 94/C 94M
or ASTM C 685.

3.1.6 Waterstops

Waterstops shall be installed and spliced as directed by the manufacturer.
3.2 CONVEYING AND PLACING CONCRETE

Conveying and placing concrete shall conform to the following requirements.
3.2.1 General

Concrete placement shall not be permitted when weather conditions prevent
proper placement and consolidation without approval. When concrete is
mixed and/or transported by a truck mixer, the concrete shall be delivered
to the site of the work and discharge shall be completed within 1-1/2 hours
or 45 minutes when the placing temperature is 85 degrees F or greater
unless a retarding admixture is used. Concrete shall be conveyed from the
mixer to the forms as rapidly as practicable by methods which prevent
segregation or loss of ingredients. Concrete shall be in place and
consolidated within 15 minutes after discharge from the mixer. Concrete
shall be deposited as close as possible to its final position in the forms
and be so regulated that it may be effectively consolidated in horizontal
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layers 18 inches or less in thickness with a minimum of lateral movement.
The placement shall be carried on at such a rate that the formation of cold
joints will be prevented.

3.2.2 Consolidation

Each layer of concrete shall be consolidated by rodding, spading, or
internal vibrating equipment. External vibrating equipment may be used
when authorized. Internal vibration shall be systematically accomplished
by inserting the vibrator through the fresh concrete in the layer below at
a uniform spacing over the entire area of placement. The distance between
insertions shall be approximately 1.5 times the radius of action of the
vibrator and overlay the adjacent, just-vibrated area by a few inches. The
vibrator shall penetrate rapidly to the bottom of the layer and at least 6
inches into the layer below, if such a layer exists. It shall be held
stationary until the concrete is consolidated and then withdrawn slowly at
the rate of about 3 inches per second.

3.2.3 Cold-Weather Requirements

No concrete placement shall be made when the ambient temperature is below
35 degrees F or if the ambient temperature is below 40 degrees F and
falling. Suitable covering and other means as approved shall be provided
for maintaining the concrete at a temperature of at least 50 degrees F for
not less than 72 hours after placing and at a temperature above freezing
for the remainder of the curing period. Salt, chemicals, or other foreign
materials shall not be mixed with the concrete to prevent freezing. Any
concrete damaged by freezing shall be removed and replaced at the expense
of the contractor.

3.2.4 Hot-Weather Requirements

When the rate of evaporation of surface moisture, as determined by use of
Figure 1 of ACI 308, is expected to exceed 0.2 pound per square foot per
hour, provisions for windbreaks, shading, fog spraying, or covering with a
light-colored material shall be made in advance of placement, and such
protective measures shall be taken as quickly as finishing operations will
allow.

3.3 FORM REMOVAL
Forms shall not be removed before the expiration of 24 hours after concrete
placement except where otherwise specifically authorized. Supporting forms
and shoring shall not be removed until the concrete has cured for at least
5 days. When conditions on the work are such as to justify the
requirement, forms will be required to remain in place for longer periods.

3.4 FINISHING

3.4.1 General

No finishing or repair will be done when either the concrete or the ambient
temperature is below 50 degrees F.

3.4.2 Finishing Formed Surfaces
All fins and loose materials shall be removed, and surface defects

including tie holes shall be filled. All honeycomb areas and other defects
shall be repaired. All unsound concrete shall be removed from areas to be
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repaired. Surface defects greater than 1/2 inch in diameter and holes left
by removal of tie rods in all surfaces not to receive additional concrete
shall be reamed or chipped and filled with dry-pack mortar. The prepared
area shall be brush-coated with an approved epoxy resin or latex bonding
compound or with a neat cement grout after dampening and filled with mortar
or concrete. The cement used in mortar or concrete for repairs to all
surfaces permanently exposed to view shall be a blend of portland cement
and white cement so that the final color when cured will be the same as
adjacent concrete.

3.4.3 Finishing Unformed Surfaces

All unformed surfaces that are not to be covered by additional concrete or
backfill shall be float finished to elevations shown, unless otherwise
specified. Surfaces to receive additional concrete or backfill shall be
brought to the elevations shown and left as a true and regular surface.
Exterior surfaces shall be sloped for drainage unless otherwise shown.
Joints shall be carefully made with a jointing tool. Unformed surfaces
shall be finished to a tolerance of 3/8 inch for a float finish and 5/16
inch for a trowel finish as determined by a 10 foot straightedge placed on
surfaces shown on the plans to be level or having a constant slope.
Finishing shall not be performed while there is excess moisture or bleeding
water on the surface. No water or cement shall be added to the surface
during finishing.

3.4.3.1 Float Finish

Surfaces to be float finished shall be screeded and darbied or bullfloated
to eliminate the ridges and to f£ill in the voids left by the screed. 1In
addition, the darby or bullfloat shall fill all surface voids and only
slightly embed the coarse aggregate below the surface of the fresh
concrete. When the water sheen disappears and the concrete will support a
person's weight without deep imprint, floating should be completed.
Floating should embed large aggregates just beneath the surface, remove
slight imperfections, humps, and voids to produce a plane surface, compact
the concrete, and consolidate mortar at the surface.

3.4.3.2 Trowel Finish

A trowel finish shall be applied to interior exposed slabs. Trowelling
shall be done immediately following floating to provide a smooth, even,
dense finish free from blemishes including trowel marks. Finished surfaces
shall be protected from damage during the construction period.

3.4.3.3 Broom Finish

A broom finish shall be applied to exterior slabs and sidewalks. The
concrete shall be screeded and floated to required finish plane with no
coarse aggregate visible. After surface moisture disappears, the surface
shall be broomed or brushed with a broom or fiber bristle brush in a
direction transverse to that of the main traffic or as directed.

3.4.3.4 Expansion and Contraction Joints

Expansion and contraction joints shall be made in accordance with the
details shown or as otherwise specified. Provide 1/2 inch thick transverse
expansion joints where new work abuts an existing concrete. Expansion
joints shall be provided at a maximum spacing of 30 feet on center in
sidewalks , unless otherwise indicated. Contraction joints shall be
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provided at a maximum spacing of 6 linear feet in sidewalks and at a
maximum spacing of 12 feet in slabs, unless otherwise indicated.
Contraction joints shall be cut at a minimum of 1 inch(es) deep with a
jointing tool after the surface has been finished.

3.5 CURING AND PROTECTION

Beginning immediately after placement and continuing for at least 7 days,
all concrete shall be cured and protected from premature drying, extremes
in temperature, rapid temperature change, freezing, mechanical damage, and
exposure to rain or flowing water. All materials and equipment needed for
adequate curing and protection shall be available and at the site of the
placement prior to the start of concrete placement. Preservation of
moisture for concrete surfaces not in contact with forms shall be
accomplished by one of the following methods:

a. Continuous sprinkling or ponding.

b. Application of absorptive mats or fabrics kept continuously wet.
c. Application of sand kept continuously wet.

d. Application of impervious sheet material conforming to ASTM C 171.

e. Application of membrane-forming curing compound conforming to ASTM
C 309, Type 1-D, on surfaces permanently exposed to view and Type 2 on
other surfaces shall be accomplished in accordance with manufacturer's
instructions.

The preservation of moisture for concrete surfaces placed against wooden
forms shall be accomplished by keeping the forms continuously wet for 7
days . If forms are removed prior to end of the required curing period,
other curing methods shall be used for the balance of the curing period.
During the period of protection removal, the temperature of the air in
contact with the concrete shall not be allowed to drop more than 25 degrees
F within a 24 hour period.

3.6 TESTS AND INSPECTIONS

3.6.1 General
The individuals who sample and test concrete as required in this
specification shall have demonstrated a knowledge and ability to perform
the necessary test procedures equivalent to the ACI minimum guidelines for
certification of Concrete Field Testing Technicians, Grade I.

3.6.2 Inspection Details and Frequency of Testing

3.6.2.1 Preparations for Placing
Foundation or construction joints, forms, and embedded items shall be
inspected in sufficient time prior to each concrete placement by the
Contractor to certify that it is ready to receive concrete.

3.6.2.2 Air Content
Air content shall be checked at least twice during each shift that concrete

is placed for each class of concrete required. Samples shall be obtained
in accordance with ASTM C 172 and tested in accordance with ASTM C 231.
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3.6.2.3 Slump

Slump shall be checked twice during each shift that concrete is produced
for each class of concrete required. Samples shall be obtained in
accordance with ASTM C 172 and tested in accordance with ASTM C 143/C 143M.

3.6.2.4 Consolidation and Protection

The Contractor shall ensure that the concrete is properly consolidated,
finished, protected, and cured.

3.6.3 Action Required
3.6.3.1 Placing

The placing foreman shall not permit placing to begin until he has verified
that an adequate number of acceptable vibrators, which are in working order
and have competent operators, are available. Placing shall not be
continued if any pile is inadequately consolidated.

3.6.3.2 Air Content

Whenever a test result is outside the specification limits, the concrete
shall not be delivered to the forms and an adjustment shall be made to the
dosage of the air-entrainment admixture.

3.6.3.3 Slump

Whenever a test result is outside the specification limits, the concrete
shall not be delivered to the forms and an adjustment should be made in the
batch weights of water and fine aggregate. The adjustments are to be made
so that the water-cement ratio does not exceed that specified in the
submitted concrete mixture proportion.

3.6.4 Reports
The results of all tests and inspections conducted at the project site
shall be reported informally at the end of each shift and in writing weekly
and shall be delivered within 3 days after the end of each weekly reporting

period. See Section 01451A CONTRACTOR QUALITY CONTROL.

-- End of Section --
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SECTION 04200

MASONRY
09/03

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ACI INTERNATIONAL (ACI)

ACI 530/530.1 (2000) Building Code Requirements for
Masonry Structures

ACI SP-66 (1994) ACI Detailing Manual

ASTM INTERNATIONAL (ASTM)

ASTM A 82 (2001) Steel Wire, Plain, for Concrete
Reinforcement
ASTM A 153/A 153M (2001a) Zinc Coating (Hot-Dip) on Iron and

Steel Hardware

ASTM A 615/A 615M (2001b) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcement

ASTM C 67 (2002c) Sampling and Testing Brick and
Structural Clay Tile

ASTM C 90 (2002) Loadbearing Concrete Masonry Units

ASTM C 91 (2001) Masonry Cement

ASTM C 129 (2001) Nonloadbearing Concrete Masonry
Units

ASTM C 216 (2002) Facing Brick (Solid Masonry Units

Made from Clay or Shale)

ASTM C 270 (2002) Mortar for Unit Masonry

ASTM C 476 (2002) Grout for Masonry

ASTM C 494/C 494M (1999ael) Chemical Admixtures for Concrete

ASTM C 578 (2001) Rigid, Cellular Polystyrene Thermal
Insulation

ASTM C 641 (1998el) Staining Materials in Lightweight
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Concrete Aggregates

ASTM C 780 (2002) Preconstruction and Construction
Evaluation of Mortars for Plain and
Reinforced Unit Masonry

ASTM C 1019 (2002) Sampling and Testing Grout

ASTM C 1072 (2000a) Measurement of Masonry Flexural
Bond Strength

ASTM C 1289 (2002) Faced Rigid Cellular
Polyisocyanurate Thermal Insulation Board

ASTM D 2000 (2001) Rubber Products in Automotive
Applications

ASTM D 2240 (2002a) Rubber Property - Durometer
Hardness

ASTM D 2287 (1996; R 2001) Nonrigid Vinyl Chloride

Polymer and Copolymer Molding and
Extrusion Compounds

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only or as
otherwise designated. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Structural Masonry;

Drawings including plans, elevations, and details of wall
reinforcement; details of reinforcing bars at corners and wall
intersections; offsets; tops, bottoms, and ends of walls; control
and expansion joints; lintels; and wall openings. Bar splice
locations shall be shown. Bent bars shall be identified on a
bending diagram and shall be referenced and located on the
drawings. Wall dimensions, bar clearances, and wall openings
greater than one masonry unit in area shall be shown. No approval
will be given to the shop drawings until the Contractor certifies
that all openings, including those for mechanical and electrical
service, are shown. If, during construction, additional masonry
openings are required, the approved shop drawings shall be
resubmitted with the additional openings shown along with the
proposed changes. Location of these additional openings shall be
clearly highlighted. The minimum scale for wall elevations shall
be 1/4 inch per foot. Reinforcement bending details shall conform
to the requirements of ACI SP-66.
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1.

SD-03 Product Data
Clay Brick;
Manufacturer's descriptive data.
Cold Weather Installation;
Cold weather construction procedures.
SD-04 Samples

Concrete Masonry Units (CMU) ;G, RE
Clay or Shale Brick; G, RE

Color samples of three stretcher units and one unit for each
type of special shape. Units shall show the full range of color
and texture. Submit sample of colored mortar with applicable
masonry unit.

SD-06 Test Reports

Efflorescence Test;
Field Testing of Mortar;
Prism tests;

Test reports from an approved independent laboratory. Test
reports on a previously tested material shall be certified as the
same as that proposed for use in this project.

3 SAMPLE MASONRY PANELS

After the material samples are approved and prior to starting masonry work,
a sample masonry panel shall be built on the project site where directed.
The sample panel shall be not less than 6 feet long by 4 feet high. The
panel shall be of typical wall thickness for the construction represented.
The panel shall show color range, texture, bond pattern, expansion joints,
and cleaning of the masonry as required in the work. The panel shall also
show cold-formed steel framing, insulation, gypsum wallboard, gypsum
sheathing, moisture barrier, vapor barrier, veneer anchors, joint
reinforcement, steel shelf angles, flashing and weep holes. The approved
sample panel shall be used as a standard of workmanship required in the
actual installation. The sample panel shall be protected from weather and
construction operations and shall not be removed until the masonry
veneer/steel stud wall work has been completed and accepted.

.3.1 Configuration

Panels shall be L-shaped or otherwise configured to represent all of the
wall elements. Panels shall be of the size necessary to demonstrate the
acceptable level of workmanship for each type of masonry represented on the
project. The minimum size of a straight panel or a leg of an L-shaped
panel shall be 8 feet long by 4 feet high.

.3.2 Composition

Panels shall show full color range, texture, and bond pattern of the
masonry work. The Contractor's method for mortar joint tooling; grouting
of reinforced vertical cores, collar joints, bond beams, and lintels;
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positioning, securing, and lapping of reinforcing steel; positioning and
lapping of joint reinforcement (including prefabricated corners); and
cleaning of masonry work shall be demonstrated during the construction of
the panels. Installation or application procedures for anchors, wall ties,
CMU control joints, brick expansion joints, insulation, flashing, brick
soldier, row lock courses and weep holes shall be shown in the sample
panels. The panels shall contain a masonry bonded corner that includes a
bond beam corner. Panels shall show parging and installation of electrical
boxes and conduit. Panels that represent reinforced masonry shall contain
a 2 by 2 foot opening placed at least 2 feet above the panel base and 2 feet
away from all free edges, corners, and control joints. Required
reinforcing shall be provided around this opening as well as at wall
corners and control joints.

1.3.3 Construction Method

Where anchored veneer walls are required, the Contractor shall demonstrate
and receive approval for the method of construction; i.e., either bring up
the two wythes together or separately, with the insulation and appropriate
ties placed within the specified tolerances across the cavity. Temporary
provisions shall be demonstrated to preclude mortar or grout droppings in
the cavity and to provide a clear open air space of the dimensions shown on
the drawings. Where masonry is to be grouted, the Contractor shall
demonstrate and receive approval on the method that will be used to bring
up the masonry wythes; support the reinforcing bars; and grout cells, bond
beams, lintels, and collar joints using the requirements specified herein.
If sealer is specified to be applied to the masonry units, sealer shall be
applied to the sample panels. Panels shall be built on a properly designed
concrete foundation.

1.3.4 Usage

The completed panels shall be used as the standard of workmanship for the
type of masonry represented. Masonry work shall not commence until the
sample panel for that type of masonry construction has been completed and
approved. Panels shall be protected from the weather and construction
operations until the masonry work has been completed and approved. After
completion of the work, the sample panels, including all foundation
concrete, shall become the property of the Contractor and shall be removed
from the construction site.

1.4 DELIVERY, HANDLING, AND STORAGE

Materials shall be delivered and handled avoiding chipping, breakage,
bending or other damage, and contact with soil or other contaminating
materials. The masonry products shall be stored off the ground and
protected from inclement weather. Cementitious materials shall be
delivered in unopened containers plainly marked and labeled with
manufacturer's names and brands. Cementitious materials shall be stored in
dry, weather-tight enclosures or covers. Sand and other aggregates shall
be stored preventing contamination or segregation and under a weather-tight
covering permitting good air circulation. Finish of the framing members
shall be maintained at all times, using an approved high zinc dust content
galvanizing repair paint whenever necessary to prevent the formation of
rust. Insulation, moisture barrier, and gypsum sheathing shall be stored
in dry, well ventilated, weather-tight areas protected from sunlight and
excessive heat. Air infiltration type vapor barrier shall be stored in
accordance with the manufacturer's recommendations.
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1.4.1 Masonry Units

Concrete masonry units shall be covered or protected from inclement
weather. Prefabricated lintels shall be marked on top sides to show either
the lintel schedule number or the number and size of top and bottom bars.

1.4.2 Reinforcement, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcement shall
be stored above the ground. Steel reinforcing bars and uncoated ties shall
be free of loose mill scale and rust.

1.4.3 Cementitious Materials, Sand and Aggregates

Cementitious and other packaged materials shall be delivered in unopened
containers, plainly marked and labeled with manufacturers' names and
brands. Cementitious material shall be stored in dry, weathertight
enclosures or be completely covered. Cement shall be handled in a manner
that will prevent the inclusion of foreign materials and damage by water or
dampness. Sand and aggregates shall be stored in a manner to prevent
contamination or segregation.

1.5 STRUCTURAL MASONRY
1.5.1 Special Inspection

A qualified masonry inspector approved by the Contracting Officer shall
perform inspection of the masonry work. Minimum qualifications for the
masonry inspector shall be 5 years of reinforced masonry inspection
experience or acceptance by a State, municipality, or other governmental
body having a program of examining and certifying inspectors for reinforced
masonry construction. The masonry inspector shall be present during
preparation of masonry prisms, sampling and placing of masonry units,
placement of reinforcement (including placement of dowels in footings and

foundation walls), inspection of grout space, immediately prior to closing
of cleanouts, and during grouting operations. The masonry inspector shall
assure Contractor compliance with the drawings and specifications. The

masonry inspector shall keep a complete record of all inspections and shall
submit daily written reports to the Quality Control Supervisory
Representative reporting the quality of masonry construction.

1.6 QUALITY ASSURANCE

1.6.1 Appearance
Bricks shall be manufactured at one time and from the same batch. Blend
all brick to produce a uniform appearance when installed. An observable
"banding" or "layering" of colors or textures caused by improperly mixed
brick is unacceptable.

1.6.2 Testing
Masonry strength shall be determined in accordance with ACI 530/530.1;
submit test reports on three prisms as specified in ACI 530/530.1. The
cost of testing shall be paid by the Contractor.

1.6.3 Spare Vibrator

Maintain at least one spare vibrator on site at all times.
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6.4 Bracing and Scaffolding

Provide bracing and scaffolding necessary for masonry work. Design bracing
to resist wind pressure as required by local code.

PART 2 PRODUCTS

2

.1 GENERAL REQUIREMENTS

The source of materials which will affect the appearance of the finished
work shall not be changed after the work has started except with
Contracting Officer's approval.

.2 CLAY BRICK

Color range and texture of clay or shale brick shall be as indicated and
shall conform to the approved sample. Grade SW shall be used for brick in
contact with earth or grade and for all exterior work. Grade SW or MW
shall be used in other brickwork. Brick shall be tested for efflorescence.
Clay brick units shall be delivered factory-blended to provide a uniform
appearance and color range in the completed wall.

2.1 Solid Clay Brick

Solid clay or shale brick shall conform to ASTM C 216, Type FBS. Brick
size shall be modular and the nominal size of the brick used shall be 3-5/8
inches thick, 2-1/4 inches high, and 8 inches long. Minimum compressive
strength of the brick shall be 2500 psi.

.3 OMITTED

.4 CONCRETE MASONRY UNITS (CMU)

Cement shall have a low alkali content and be of one brand. Units shall be
of modular dimensions and air, water, or steam cured. Exposed surfaces of
units shall be smooth and of uniform texture. Exterior concrete masonry
units shall have water-repellant admixture added during manufacture.

a. Hollow Load-Bearing Units: ASTM C 90, Type I or II, made with
lightweight or normal weight aggregate. Provide load-bearing
units for exterior walls, foundation walls, load-bearing walls,
and shear walls.

b. Hollow Non-Load-Bearing Units: ASTM C 129, Type I or II, made
with lightweight or normal weight aggregate. Load-bearing units
may be provided in lieu of non-load-bearing units.

4.1 Aggregates

Lightweight aggregates and blends of lightweight and heavier aggregates in
proportions used in producing the units, shall comply with the following
requirements when tested for stain-producing iron compounds in accordance
with ASTM C 641: Dby visual classification method, the iron stain deposited
on the filter paper shall not exceed the "light stain" classification.

.4.2 Kinds and Shapes

Units shall be modular in size and shall include closer, jamb, header,
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lintel, and bond beam units and special shapes and sizes to complete the
work as indicated. 1In exposed interior masonry surfaces, units having a
bullnose shall be used for vertical external corners except at door,
window, and louver jambs. Radius of the bullnose shall be 1 inch. Units
used in exposed masonry surfaces in any one building shall have a uniform
fine to medium texture and a uniform color.

2.4.3 Fire-Rated CMU

Concrete masonry units used in fire-rated construction shown on the
drawings shall be of minimum equivalent thickness for the fire rating
indicated. Minimum equivalent thickness shall equal net volume as
determined in conformance with ASTM C 140 divided by the product of the
actual length and height of the face shell of the unit in inches. Where
walls are to be faced with brick, or otherwise form an assembly, the
thickness of brick or other material in the assembly will be included in
determing the equivalent thickness.

2.5 PRECAST CONCRETE ITEMS

Trim, lintels, copings, splashblocks and door sills shall be factory-made
units from a plant regularly engaged in producing precast concrete units.
Unless otherwise indicated, concrete shall be 3000 psi minimum conforming
to Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE using 1/2 inch to No. 4
nominal-size coarse aggregate, and minimum reinforcement shall be the
reinforcement required for handling of the units. Clearance of 3/4 inch
shall be maintained between reinforcement and faces of units. Unless
precast-concrete items have been subjected during manufacture to
saturated-steam pressure of at least 120 psi for at least 5 hours, the
items, after casting, shall be either damp-cured for 24 hours or
steam-cured and shall then be aged under cover for 28 days or longer.
Cast-concrete members weighing over 80 pounds shall have built-in loops of
galvanized wire or other approved provisions for lifting and anchoring.
Units shall have beds and joints at right angles to the face, with sharp
true arises and shall be cast with drip grooves on the underside where
units overhang walls. Exposed-to-view surfaces shall be free of surface
voids, spalls, cracks, and chipped or broken edges. Precast units
exposed-to-view shall be of uniform appearance and color. Unless otherwise
specified, units shall have a smooth dense finish. Prior to use, each item
shall be wetted and inspected for crazing. Items showing evidence of
dusting, spalling, crazing, or having surfaces treated with a protective
coating will be rejected.

2.5.1 Lintels
Precast lintels, unless otherwise 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 labeled "TOP" or otherwise identified and each lintel

shall be clearly marked to show location in the structure.

2.5.2 Sills and Copings

Sills and copings shall be cast with washes. Sills for windows having
mullions shall be cast in sections with head joints at mullions and a 1/4
inch allowance for mortar joints. The ends of sills, except a 3/4 inch

wide margin at exposed surfaces, shall be roughened for bond. Treads of
door sills shall have rounded nosings.
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2

2

2

2

.5.3 Splash Blocks

Splash blocks shall be as detailed. Reinforcement shall be the
manufacturer's standard.

.6 OMITTED

.7 OMITTED

.8 MASONRY MORTAR

Mortar Type S shall conform to the proportion specification of ASTM C 270
except Type S cement-lime mortar proportions shall be 1 part cement, 1/2
part lime and 4-1/2 parts aggregate; When masonry cement ASTM C 91 is used
the maximum air content shall be limited to 12 percent and performance
equal to cement-lime mortar shall be verified. Verification of masonry
cement performance shall be based on ASTM C 780 and ASTM C 1072. Pointing
mortar in showers and kitchens shall contain ammonium stearate, or aluminum
tri-stearate, or calcium stearate in an amount equal to 3 percent by weight
of cement used. Cement shall have a low alkali content and be of one
brand. Aggregates shall be from one source.

.8.1 Admixtures for Masonry Mortar

In cold weather, a non-chloride based accelerating admixture may be used
subject to approval. Accelerating admixture shall be non-corrosive, shall
contain less than 0.2 percent chlorides, and shall conform to ASTM C 494/C
494M, Type C.

.9 OMITTED

.10 GROUT

Grout shall conform to ASTM C 476. Cement used in grout shall have a low
alkali content. Grout slump shall be between 8 and 10 inches. Grout
shall be used subject to the limitations of Table III. Proportions shall
not be changed and materials with different physical or chemical
characteristics shall not be used in grout for the work unless additional
evidence is furnished that the grout meets the specified requirements.

.10.1 Admixtures for Grout

In cold weather, a non-chloride based accelerating admixture may be used
subject to approval; accelerating admixtures shall be non-corrosive, shall
contain less than 0.2 percent chlorides, and shall conform to ASTM C 494/C
494M, Type C.

.10.2 Grout Barriers

Grout barriers for vertical cores shall consist of fine mesh wire,
fiberglass, or expanded metal.

.11 ANCHORS, TIES, AND BAR POSITIONERS

Anchors and ties shall be fabricated without drips or crimps and shall be
zinc-coated in accordance with ASTM A 153/A 153M, Class B-2. Steel wire
used for anchors and ties shall be fabricated from steel wire conforming to
ASTM A 82. Anchors and ties shall be sized to provide a minimum of 5/8 inch
mortar cover from either face.
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2.11.1 Wire Mesh Ties

Wire mesh for tying 4 inch thick concrete masonry unit partitions to other
intersecting masonry partitions shall be 1/2 inch mesh of minimum 16 gauge
steel wire. Minimum lengths shall be not less than 12 inches.

2.11.2 Wall Ties

Wall ties shall be rectangular-shaped or Z-shaped fabricated of 3/16 inch
diameter zinc-coated steel wire. Rectangular wall ties shall be no less
than 4 inches wide. Wall ties may also be of a continuous type conforming
to paragraph JOINT REINFORCEMENT. Adjustable type wall ties, if approved
for use, shall consist of two essentially U-shaped elements fabricated of
3/16 inch diameter zinc-coated steel wire. Adjustable ties shall be of the
double pintle to eye type and shall allow a maximum of 1/2 inch
eccentricity between each element of the tie. Play between pintle and eye
opening shall be not more than 1/16 inch. The pintle and eye elements
shall be formed so that both can be in the same plane.

2.11.3 Dovetail Anchors

Dovetail anchors shall be of the flexible wire type, 3/16 inch diameter
zinc-coated steel wire, triangular shaped, and attached to a 12 gauge or
heavier steel dovetail section. Thesge anchors shall be used for anchorage
of veneer wythes or composite-wall facings extending over the face of
concrete columnsg, beams, or walls. Cells within vertical planes of these
anchors shall be filled solid with grout for full height of walls or
partitions, or solid units may be used. Dovetail slots are specified in
Section 03307A CONCRETE FOR MINOR STRUCTURES.

2.11.4 Adjustable Anchors

Adjustable anchors shall be 3/16 inch diameter steel wire,
triangular-shaped. Anchors attached to steel shall be 5/16 inch diameter
steel bars placed to provide 1/16 inch play between flexible anchors and
structural steel members. Spacers shall be welded to rods and columns.
Equivalent welded-on steel anchor rods or shapes standard with the
flexible-anchor manufacturer may be furnished when approved. Welds shall
be cleaned and given one coat of zinc-rich touch up paint.

2.11.5 Bar Positioners

Bar positioners, used to prevent displacement of reinforcing bars during
the course of construction, shall be factory fabricated from 9 gauge steel
wire or equivalent, and coated with a hot-dip galvanized finish. Not more
than one wire shall cross the cell.

2.12 JOINT REINFORCEMENT

Joint reinforcement shall be factory fabricated from steel wire conforming
to ASTM A 82, welded construction. Tack welding will not be acceptable in
reinforcement used for wall ties. Wire shall have zinc coating conforming
to ASTM A 153/A 153M, Class B-2. All wires shall be a minimum of 9 gauge.
Reinforcement shall be ladder type design, having one longitudinal wire in
the mortar bed of each face shell for hollow units and one wire for solid
units. Joint reinforcement shall be placed a minimum of 5/8 inch cover
from either face. The distance between crosswires shall not exceed 16
inches. Joint reinforcement for straight runs shall be furnished in flat
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sections not less than 10 feet long. Joint reinforcement shall be provided
with factory formed corners and intersections. If approved for use, joint
reinforcement may be furnished with adjustable wall tie features.

2.13 REINFORCING STEEL BARS AND RODS

Reinforcing steel bars and rods shall conform to ASTM A 615/A 615M, Grade
60.

2.14 CONTROL JOINT KEYS

Control joint keys shall be a factory fabricated solid section of natural
or synthetic rubber (or combination thereof) conforming to ASTM D 2000or
polyvinyl chloride conforming to ASTM D 2287. The material shall be
resistant to oils and solvents. The control joint key shall be provided
with a solid shear section not less than 5/8 inchthick and 3/8 inch thick
flanges, with a tolerance of plus or minus 1/16 inch. The control joint
key shall fit neatly, but without forcing, in masonry unit jamb sash
grooves. The control joint key shall be flexible at a temperature of minus
30 degrees F after five hours exposure, and shall have a durometer hardness
of not less than 70 when tested in accordance with ASTM D 2240.

2.15 INSULATION

The Contractor shall comply with EPA requirements in accordance with
Section 01670 RECYCLED / RECOVERED MATERIALS.

2.15.1 Rigid Board-Type Insulation

Rigid board-type insulation shall be extruded polystyrene, polyurethane, or
polyisocyanurate. Polystyrene shall conform to ASTM C 578.
Polyisocyanurate shall conform to ASTM C 1289, Type I, Class 1 or 2, faced
with aluminum foil on both sides of the foam. The insulation shall be a
standard product and shall be marked with not less than the manufacturer's
trademark or name, the specification number, the permeance and R-values.

2.15.1.1 Insulation Thickness and Air Space

The cavity space shall allow for a maximum insulation thickness of 1 inch,
and a minimum air space of 3/4 inch.

2.15.1.2 Aged R-Value

The insulation shall provide a minimum aged R-value of 11 for the overall
thickness. The aged R-value shall be determined at 75 degrees F in
accordance with the appropriate referenced specification. The stated
R-value of the insulation shall be certified by an independent testing
laboratory or certified by an independent Registered Professional Engineer
if tests are conducted in the manufacturer's laboratory.

2.15.2 Insulation Adhesive

Insulation adhesive shall be specifically prepared to adhere the insulation
to the masonry and, where applicable, to the thru-wall flashing. The
adhesive shall not deleteriously affect the insulation, and shall have a
record of satisfactory and proven performance for the conditions under
which to be used.
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2.16 EXPANSTON-JOINT MATERIALS

Backer rod and sealant shall be adequate to accommodate joint compression
equal to 50 percent of the width of the joint. The backer rod shall be
compressible rod stock of polyethylene foam, polyurethane foam, butyl
rubber foam, or other flexible, nonabsorptive material as recommended by
the sealant manufacturer. Sealant shall conform to Section 07900AJOINT
SEALING.

2.17 FLASHING

Flashing shall be as specified in Section 07600 SHEET METALWORK, GENERAL.
Flashing shall be supplied in a continuous sheet extending from the
exterior sheathing across the cavity and through the masonry veneer as
shown.

2.18 WEEP HOLE VENTILATORS

Weephole ventilators shall be prefabricated aluminum grill type vents
designed to prevent insect entry with maimum air entry. Ventilators shall
be sized to match modular construction with a standard 3/8 inch mortar
joint.

PART 3 EXECUTION
3.1 PREPARATION

Prior to start of work, masonry inspector shall verify the applicable
onditions as set forth in ACI 530/530.1, inspection. The Contracting
Officer will serve as inspector or will select a masonry inspector.

3.1.1 Hot Weather Installation

The following precautions shall be taken if masonry is erected when the
ambient air temperature is more than 99 degrees F in the shade and the
relative humidity is less than 50 percent or the ambient air temperature
exceeds 90 degrees F and the wind velocity is more than 8 mph. All masonry
materials shall be shaded from direct sunlight; mortar beds shall be spread
no more than 4 feet ahead of masonry; masonry units shall be set within one
minute of spreading mortar; and after erection, masonry shall be protected
from direct exposure to wind and sun for 48 hours.

3.1.2 Cold Weather Installation

Before erecting masonry when ambient temperature or mean daily air
temperature falls below 40 degrees F or temperature of masonry units is
below 40 degrees F, a written statement of proposed cold weather
construction procedures shall be submitted for approval. The following
precautions shall be taken during all cold weather erection.

3.1.2.1 Protection
Ice or snow formed on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the masonry
ig dry to the touch. Sections of masonry deemed frozen and damaged shall
be removed before continuing construction of those sections.
a. Air Temperature 40 to 32 Degrees F. Sand or mixing water shall be

heated to produce mortar temperatures between 40 and 120 degrees F.
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b. Air Temperature 32 to 25 Degrees F. Sand and mixing water shall
be heated to produce mortar temperatures between 40 and 120
degrees F. Temperature of mortar on boards shall be maintained
above freezing.

c. Ailr Temperature 25 to 20 Degrees F. Sand and mixing water shall
be heated to provide mortar temperatures between 40 and 120
degrees F. Temperature of mortar on boards shall be maintained
above freezing. Sources of heat shall be used on both sides of
walls under construction. Windbreaks shall be employed when wind
is in excess of 15 mph.

d. Air Temperature 20 Degrees F and below. Sand and mixing water
shall be heated to provide mortar temperatures between 40 and 120
degrees F. Enclosure and auxiliary heat shall be provided to
maintain air temperature above 32 degrees F. Temperature of units
when laid shall not be less than 20 degrees F.

.1.2.2 Completed Masonry and Masonry Not Being Worked On

a. Mean daily air temperature 40 to 32 degrees F. Masonry shall be
protected from rain or snow for 24 hours by covering with
weather-resistive membrane.

b. Mean daily air temperature 32 to 25 degrees F. Masonry shall be
completely covered with weather-resistant membrane for 24 hours.

c. Mean Daily Air Temperature 25 to 20 degrees F. Masonry shall be
completely covered with insulating blankets or equally protected
for 24 hours.

d. Mean Daily Temperature 20 degrees F and Below. Masonry
temperature shall be maintained above 32 degrees F for 24 hours by
enclosure and supplementary heat, by electric heating blankets,
infrared heat lamps, or other approved methods.

.1.3 Stains

Potect exposed surfaces from mortar and other stains. When mortar joints
are tooled, remove mortar from exposed surfaces with fiber brushes and
wooden paddles. Protect base of walls from splash stains by covering
adjacent ground with sand, sawdust, or polyethylene.

.1.4 Loads

Do not apply uniform loads for at least 12 hours or concentrated loads for
at least 72 hours after masonry is constructed. Provide temporary bracing
as required.

.1.5 Surfaces

Surfaces on which masonry is to be placed shall be cleaned of laitance,

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. Sandblasting shall be used, if necessary, to remove laitance

from pores and to expose the aggregate.
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.2 LAYING MASONRY UNITS

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 tolerances shall be plus or minus 1/2 inch.
Each unit shall be adjusted to its final position while mortar is still
soft and plastic. Units that have been disturbed after the mortar has
stiffened shall be removed, cleaned, and relaid with fresh mortar. Air
spaces, cavities, chases, expansion joints, and spaces to be grouted shall
be kept free from mortar and other debris. Units used in exposed masonry
surfaces shall be selected from those having the least amount of chipped
edges or other imperfections detracting from the appearance of the finished
work. Vertical joints shall be kept plumb. Units being laid and surfaces
to receive units shall be free of water film and frost. Solid units shall
be laid in a nonfurrowed full bed of mortar. Mortar for veneer wythes
shall be beveled and sloped toward the center of the wythe from the cavity
side. 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 isolation
joints, shall be completely filled with mortar. Mortar will be permitted
to protrude up to 1/2 inch into the space or cells to be grouted. Means
shall be provided to prevent mortar from dropping into the space below. In
double wythe construction, the inner wythe may be brought up not more than
16 inches ahead of the outer wythe. Collar joints shall be filled with
mortar or grout during the laying of the facing wythe, and filling shall
not lag the laying of the facing wythe by more than 8 inches.

NOTE: Brick mason shall continuously clean mortar out from the cavity to
maintain minimum specified air space.

2.1 Forms and Shores

Provide bracing and scaffolding as required. Design bracing to resist wind
pressure as required by local codes. Forms and shores shall be
sufficiently rigid to prevent deflections which may result in cracking or
other damage to supported masonry and sufficiently tight to prevent leakage
of mortar and grout. Supporting forms and shores shall not be removed in
less than 10 days.

.2.2 Reinforced Concrete Masonry Units Walls

Where vertical reinforcement occurs, fill cores solid with grout. Lay
units in such a manner as to preserve the unobstructed vertical continuity
of cores to be filled. Embed the adjacent webs in mortar to prevent
leakage of grout. Remove mortar fins protruding from joints before placing
grout. Minimum clear dimensions of vertical cores shall be 2 by 3 inches.
Position reinforcing accurately as indicated before placing grout. As
masonry work progresses, secure vertical reinforcing in place at vertical
intervals not to exceed 160 bar diameters. Use puddling rod or vibrator to
consolidate the grout. Minimum clear distance between masonry and vertical
reinforcement shall be not less than 1/2 inch. Unless indicated or
specified otherwise, form splices by lapping bars not less than 40 bar
diameters and wire tying them together.

.2.3 Concrete Masonry Units

Units in piers, pilasters, columns, starting courses on footings, solid
foundation walls, lintels, and beams, and where cells are to be filled with
grout shall be full bedded in mortar under both face shells and webs.
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Other units shall be full bedded under both face shells. Head joints shall
be filled solidly with mortar for a distance in from the face of the unit
not less than the thickness of the face shell. Foundation walls below
grade shall be grouted solid. Jamb units shall be of the shapes and sizes
to conform with wall units. Solid units may be incorporated in the masonry
work where necessary to f£ill out at corners, gable slopes, and elsewhere as
approved. Double walls shall be stiffened at wall-mounted plumbing
fixtures by use of strap anchors, two above each fixture and two below each
fixture, located to avoid pipe runs, and extending from center to center of
the double wall. Walls and partitions shall be adequately reinforced for
support of wall-hung plumbing fixtures when chair carriers are not
specified.

3.2.4 Clay Brick Units
Brick facing shall be laid with the better face exposed. Brick shall be
laid in running bond with each course bonded at corners, unless otherwise
indicated. Molded brick shall be laid with the frog side down. Brick that
ig cored, recessed, or has other deformations may be used in sills, treads,
soldier courses, except where deformations will be exposed to view.

3.2.4.1 Wetting of Units

Wetting of clay, shale brick, or hollow brick units having an initial rate
of absorption of more than 1 gram per minute per square inch of bed surface
shall be in conformance with ASTM C 67. The method of wetting shall ensure
that each unit is nearly saturated but surface dry when laid.
3.2.4.2 Solid Units
Bed, head, and collar joints shall be completely filled with mortar.
3.2.4.3 Hollow Units
Hollow units shall be laid as specified for concrete masonry units.
3.2.5 Tolerances
Masonry shall be laid plumb, true to line, with courses level. Bond
pattern shall be kept plumb throughout. Corners shall be square unless
noted otherwise. Except for walls constructed of prefaced concrete masonry
units, masonry shall be laid within the following tolerances (plus or minus
unless otherwise noted) :
TABLE IT
TOLERANCES

Variation from the plumb in the lines
and surfaces of columns, walls and arises

In adjacent masonry units 1/8 inch
In 10 feet 1/4 inch
In 20 feet 3/8 inch
In 40 feet or more 1/2 inch

Variations from the plumb for external corners,
expansion joints, and other conspicuous lines
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TOLERANCES

In 20 feet 1/4 inch
In 40 feet or more 1/2 inch

Variations from the level for exposed lintels,
sills, parapets, horizontal grooves, and other
conspicuous lines

In 20 feet 1/4 inch
In 40 feet or more 1/2 inch

Variation from level for bed joints and top
surfaces of bearing walls

In 10 feet 1/4 inch
In 40 feet or more 1/2 inch

Variations from horizontal lines

In 10 feet 1/4 inch
In 20 feet 3/8 inch
In 40 feet or more 1/2 inch

Variations in cross sectional dimensions of
columns and in thickness of walls

Minus 1/4 inch
Plus 1/2 inch

3.2.6 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 accommodate the
work of others, shall be done by masonry mechanics using power masonry
saws. Concrete masonry units may be wet or dry cut. Wet cut units, before
being placed in the work, shall be dried to the same 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
plates, cover plates or escutcheons required by the installation will
completely conceal the openings and will have bottoms parallel with the
masonry bed joints. Reinforced masonry lintels shall be provided above
openings over 12 inches wide for pipes, ducts, cable trays, and other wall
penetrations, unless steel sleeves are used.

3.2.7 Jointing
Joints shall be tooled when the mortar is thumbprint hard. Horizontal

joints shall be tooled last. Joints shall be brushed to remove all loose
and excess mortar. Mortar joints shall be finished as follows:
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3.2.7.1 Flush Joints

Joints in concealed masonry surfaces and joints at electrical outlet boxes
in wet areas shall be flush cut. Flush cut joints shall be made by cutting
off the mortar flush with the face of the wall. Joints in unparged masonry
walls below grade shall be pointed tight. Flush joints for architectural
units, such as fluted units, shall completely fill both the head and bed
joints.

3.2.7.2 Tooled Joints

Joints in exposed exterior and interior masonry surfaces shall be tooled
slightly concave. Joints shall be tooled with a jointer slightly larger
than the joint width so that complete contact is made along the edges of
the unit. Tooling shall be performed so that the mortar is compressed and
the joint surface is sealed. Jointer of sufficient length shall be used to
obtain a straight and true mortar joint.

3.2.7.3 Door and Window Frame Joints

On the exposed interior side of exterior frames, joints between frames and
abutting masonry walls shall be raked to a depth of 3/8 inch. On the
exterior side of exterior frames, joints between frames and abutting
masonry walls shall be raked to a depth of 3/8 inch.

3.2.8 Joint Widths
Joint widths shall be as follows:
3.2.8.1 Concrete Masonry Units

Concrete masonry units shall have 3/8 inch joints, except for prefaced
concrete masonry units.

3.2.8.2 Omitted
3.2.8.3 Brick

Brick joint widths shall be the difference between the actual and nominal
dimensions of the brick in either height or length. Brick expansion joint
widths shall be as shown.

3.2.9 Embedded Items

Spaces around built-in items shall be filled with mortar. Openings around
flush-mount electrical outlet boxes in wet locations shall be pointed with
mortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other items required to be built-in shall be embedded as the masonry work
progresses. Anchors, ties and joint reinforcement shall be fully embedded
in the mortar. Cells receiving anchor bolts and cells of the first course
below bearing plates shall be filled with grout.

3.2.10 Unfinished Work
Unfinished work shall be stepped back for joining with new work. Toothing
may be resorted to only when specifically approved. Loose mortar shall be

removed and the exposed joints shall be thoroughly cleaned before laying
new work.
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3.2.11 Masonry Wall Intersections

Each course shall be masonry bonded at corners and elsewhere as shown.
Masonry walls shall be anchored or tied together at corners and
intersections with bond beam reinforcement and prefabricated corner or tee
pieces of joint reinforcement as shown.

3.3 ANCHORED VENEER CONSTRUCTION

The inner and outer wythes shall be completely separated by a continuous
airspace as shown on the drawings. Both the inner and the outer wythes
shall be laid up together except when adjustable joint reinforcement
assemblies are approved for use. When both wythes are not brought up
together, through-wall flashings shall be protected from damage until they
are fully enclosed in the wall. The airspace between the wythes shall be
kept clear and free of mortar droppings by temporary wood strips laid on
the wall ties and carefully lifted out before placing the next row of ties.
A coarse gravel or drainage material shall be placed behind the weep holes
in the cavity to a minimum depth of 4 inches of coarse aggregate or 10
inches of drainage material to keep mortar droppings from plugging the weep
holes.

3.4 WEEP HOLES

Weep holes shall be provided not more than 24 inches on centers in mortar
joints of the exterior wythe above wall flashing, over foundations, bond
beams, and any other horizontal interruptions of the cavity. Weep holes
shall be constructed using weep hole ventilators. Other approved methods
may be used for providing weep holes. Weep holes shall be kept free of
mortar and other obstructions.

3.5 OMITTED
3.6 MORTAR

Mortar shall be mixed in a mechanically operated mortar mixer for at least
3 minutes, but not more than 5 minutes. Measurement of ingredients for
mortar shall be by volume. Ingredients not in containers, such as sand,
shall be accurately measured by the use of measuring boxes. Water shall be
mixed with the dry ingredients in sufficient amount to provide a workable
mixture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of loss of water through evaporation
shall be retempered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
used within 2-1/2 hours after mixing shall be discarded.

3.7 REINFORCING STEEL

Reinforcement shall be cleaned of loose, flaky rust, scale, grease, mortar,
grout, or other coating which might destroy or reduce its bond prior to
placing grout. Bars with kinks or bends not shown on the drawings shall
not be used. Reinforcement shall be placed prior to grouting. Unless
otherwise indicated, vertical wall reinforcement shall extend to within 2
inches of tops of walls.

3.7.1 Positioning Bars

Vertical bars shall be accurately placed within the cells at the positions
indicated on the drawings. A minimum clearance of 1/2 inch shall be
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maintained between the bars and masonry units. Minimum clearance between
parallel bars shall be one diameter of the reinforcement. Vertical
reinforcing may be held in place using bar positioners located near the
ends of each bar and at intermediate intervals of not more than 192
diameters of the reinforcement. Column and pilaster ties shall be wired in
position around the vertical steel. Ties shall be in contact with the
vertical reinforcement and shall not be placed in horizontal bed joints.

3.7.2 Splices

Bars shall be lapped a minimum of 48 diameters of the reinforcement.
Welded or mechanical connections shall develop at least 125 percent of the
specified yield strength of the reinforcement.

3.8 JOINT REINFORCEMENT INSTALLATION

Joint reinforcement shall be installed at 16 inches on center or as
indicated. Reinforcement shall be lapped not less than 6 inches.
Prefabricated sections shall be installed at corners and wall
intersections. The longitudinal wires of joint reinforcement shall be
placed to provide not less than 5/8 inch cover to either face of the unit.

3.9 PLACING GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow
masonry units in walls or partitions supporting plumbing, heating, or other
mechanical fixtures, voids at door and window jambs, and other indicated
spaces shall be filled solid with grout. Cells under lintel bearings on
each side of openings shall be filled solid with grout for full height of
openings. Walls below grade, lintels, and bond beams shall be filled solid
with grout. Units other than open end units may require grouting each
course to preclude voids in the units. Grout not in place within 1-1/2
hours after water is first added to the batch shall be discarded.
Sufficient time shall be allowed between grout lifts to preclude
displacement or cracking of face shells of masonry units. If blowouts,
flowouts, misalignment, or cracking of face shells should occur during
construction, the wall shall be torn down and rebuilt.

3.9.1 Vertical Grout Barriers for Fully Grouted Walls

Grout barriers shall be provided not more than 30 feet apart, or as
required, to limit the horizontal flow of grout for each pour.

3.9.2 Horizontal Grout Barriers

Grout barriers shall be embedded in mortar below cells of hollow units
receiving grout.

3.9.3 Grout Holes and Cleanouts
3.9.3.1 Grout Holes

Grouting holes shall be provided in slabs, spandrel beams, and other
in-place overhead construction. Holes shall be located over vertical
reinforcing bars or as required to facilitate grout fill in bond beams.
Additional openings spaced not more than 16 inches on centers shall be
provided where grouting of all hollow unit masonry is indicated. Openings
shall not be less than 4 inches in diameter or 3 by 4 inches in horizontal
dimensions. Upon completion of grouting operations, grouting holes shall
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be plugged and finished to match surrounding surfaces.
3.9.3.2 Cleanouts for Hollow Unit Masonry Construction

Cleanout holes shall be provided at the bottom of every pour in cores
containing vertical reinforcement when the height of the grout pour exceeds
5 feet. Where all cells are to be grouted, cleanout courses shall be
constructed using bond beam units in an inverted position to permit
cleaning of all cells. Cleanout holes shall be provided at a maximum
spacing of 32 inches where all cells are to be filled with grout. A new
series of cleanouts shall be established if grouting operations are stopped
for more than 4 hours. Cleanouts shall not be less than 3 by 4 inch
openings cut from one face shell. Manufacturer's standard cutout units may
be used at the Contractor's option. Cleanout holes shall not be closed
until masonry work, reinforcement, and final cleaning of the grout spaces
have been completed and inspected. For walls which will be exposed to
view, cleanout holes shall be closed in an approved manner to match
surrounding masonry.

3.9.4 Grouting Equipment
3.9.4.1 Grout Pumps

Pumping through aluminum tubes will not be permitted. Pumps shall be
operated to produce a continuous stream of grout without air pockets,
segregation, or contamination. Upon completion of each day's pumping,
waste materials and debris shall be removed from the equipment, and
disposed of outside the masonry.

3.9.4.2 Vibrators

Internal vibrators shall maintain a speed of not less than 5,000 impulses
per minute when submerged in the grout. At least one spare vibrator shall
be maintained at the site at all times. Vibrators shall be applied at
uniformly spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be limited to time necessary to
produce satisfactory consolidation without causing segregation.

3.9.5 Grout Placement

Masonry shall be laid to the top of a pour before placing grout. Grout
shall not be placed in two-wythe solid unit masonry cavity until mortar
joints have get for at least 3 days during hot weather and 5 days during
cold damp weather. Grout shall not be placed in hollow unit masonry until
mortar joints have set for at least 24 hours. Grout shall be placed using
a hand bucket, concrete hopper, or grout pump to completely f£ill the grout
spaces without segregation of the aggregates. Vibrators shall not be
inserted into lower pours that are in a semi-solidified state. The height
of grout pours and type of grout used shall be limited by the dimensions of
grout spaces as indicated in Table III. Low-1lift grout methods may be used
on pours up to and including 5 feet in height. High-1ift grout methods
shall be used on pours exceeding 5 feet in height.

3.9.5.1 Low-Lift Method
Grout shall be placed at a rate that will not cause displacement of the
masonry due to hydrostatic pressure of the grout. Mortar protruding more

than 1/2 inch into the grout space shall be removed before beginning the
grouting operation. Grout pours 12 inches or less in height shall be
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consolidated by mechanical vibration or by puddling. Grout pours over 12
inches in height shall be consolidated by mechanical vibration and
reconsolidated by mechanical vibration after initial water loss and
settlement has occurred. Vibrators shall not be inserted into lower pours
that are in a semi-solidified state. Low-1lift grout shall be used subject
to the limitations of Table IIT.

.9.5.2 High-Lift Method

Mortar droppings shall be cleaned from the bottom of the grout space and
from reinforcing steel. Mortar protruding more than 1/4 inch into the
grout space shall be removed by dislodging the projections with a rod or
stick as the work progresses. Reinforcing, bolts, and embedded connections
shall be rigidly held in position before grouting is started. CMU units
shall not be pre-wetted. Grout, from the mixer to the point of deposit in
the grout space shall be placed as rapidly as practical by pumping and
placing methods which will prevent segregation of the mix and cause a
minimum of grout splatter on reinforcing and masonry surfaces not being
immediately encased in the grout 1lift. The individual lifts of grout shall
be limited to 4 feet in height. The first 1lift of grout shall be placed to
a uniform height within the pour section and vibrated thoroughly to fill
all voids. This first vibration shall follow immediately behind the
pouring of the grout using an approved mechanical vibrator. After a
waiting period sufficient to permit the grout to become plastic, but before
it has taken any set, the succeeding lift shall be poured and vibrated 12
to 18 inches into the preceding 1lift. If the placing of the succeeding
lift is going to be delayed beyond the period of workability of the
preceding, each lift shall be reconsolidated by reworking with a second
vibrator as soon as the grout has taken its settlement shrinkage. The
waiting, pouring, and reconsolidation steps shall be repeated until the top
of the pour is reached. The top lift shall be reconsolidated after the
required waiting period. The high-1lift grouting of any section of wall
between vertical grout barriers shall be completed to the top of a pour in
one working day unless a new series of cleanout holes is established and
the resulting horizontal construction joint cleaned. High-1lift grout shall
be used subject to the limitations in Table III.

TABLE IIT
POUR HEIGHT AND TYPE OF GROUT FOR VARIOUS GROUT SPACE DIMENSIONS

Minimum Dimensions of the
Total Clear Areas Within Grout

Maximum Spaces and Cells (in.) (1,2)
Grout Pour
Height Grout Grouting Multiwythe Hollow-unit
(feet) (4) Type Procedure Masonry (3) Masonry
1 Fine Low Lift 3/4 1-1/2 x 2
5 Fine Low Lift 2 2 x 3
8 Fine High Lift 2 2 x 3
12 Fine High Lift 2-1/2 2-1/2 x 3
24 Fine High Lift 3 3 x 3
1 Coarse Low Lift 1-1/2 1-1/2 x 3
5 Coarse Low Lift 2 2-1/2 x 3
8 Coarse High Lift 2 3 x 3
12 Coarse High Lift 2-1/2 3x 3
24 Coarse High Lift 3 3 x 4
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TABLE III
POUR HEIGHT AND TYPE OF GROUT FOR VARIOUS GROUT SPACE DIMENSIONS

Minimum Dimensions of the
Total Clear Areas Within Grout

Maximum Spaces and Cells (in.) (1,2)
Grout Pour

Height Grout Grouting Multiwythe Hollow-unit
(feet) (4) Type Procedure Masonry (3) Masonry
Notes:

(1) The actual grout space or cell dimension must be larger than the
sum of the following items:
a) The required minimum dimensions of total clear areas given in
the table above;
b) The width of any mortar projections within the space;
c) The horizontal projections of the diameters of the horizontal
reinforcing bars within a cross section of the grout space or cell.

(2) The minimum dimensions of the total clear areas shall be made up
of one or more open areas, with at least one area being 3/4 inch
or greater in width.

(3) For grouting spaces between masonry wythes.

(4) Where only cells of hollow masonry units containing reinforcement
are grouted, the maximum height of the pour shall not exceed the
distance between horizontal bond beams.

3.10 BOND BEAMS

Bond beams shall be filled with grout and reinforced as indicated on the
drawings. Grout barriers shall be installed under bond beam units to
retain the grout as required. Reinforcement shall be continuous, including
around corners, except through control joints or expansion joints, unless
otherwise indicated on the drawings. Where splices are required for
continuity, reinforcement shall be lapped 48 bar diameters. A minimum
clearance of 1/2 inch shall be maintained between reinforcement and
interior faces of units.

3.11 CONTROL JOINTS

Control joints shall be provided as indicated and shall be constructed by
using mortar to fill the head joint in accordance with the details shown on
the drawings. Sash jamb units shall have a 3/4 by 3/4 inch groove near the
center at end of each unit. The vertical mortar joint at control joint
locations shall be continuous, including through all bond beams. This
shall be accomplished by utilizing half blocks in alternating courses on
each side of the joint. The control joint key shall be interrupted in
courses containing continuous bond beam steel. In single wythe exterior
masonry walls, the exterior control joints shall be raked to a depth of 3/4
inch; backer rod and sealant shall be installed in accordance with Section
07900A JOINT SEALING. Exposed interior control joints shall be raked to a
depth of 1/4 inch. Concealed control joints shall be flush cut.
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3

.12 BRICK EXPANSION JOINTS AND CONCRETE MASONRY VENEER JOINTS

Brick expansion joints and concrete masonry veneer joints shall be provided
and constructed as shown on the drawings. Joints shall be kept free of
mortar and other debris.

.13 SHELF ANGLES

Shelf angles shall be adjusted as required to keep the masonry level and at
the proper elevation. Shelf angles shall be galvanized. Shelf angles
shall be provided in sections not longer than 10 feet and installed with a
1/4 inch gap between sections. Shelf angles shall be mitered and welded at
building corners with each angle not shorter than 4 feet, unless limited by
wall configuration.

.14 LINTELS

.14.1 Masonry Lintels

Masonry lintels shall be constructed with lintel units filled solid with
grout in all courses and reinforced with a minimum of two No. 4 bars in the
bottom course unless otherwise indicated on the drawings. Lintel
reinforcement shall extend beyond each side of masonry opening 40 bar
diameters or 24 inches, whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be located 1/2 inch above
the bottom inside surface of the lintel unit.

.14.2 Precast Concrete and Steel Lintels

Precast concrete and steel lintels shall be as shown on the drawings.
Lintels shall be set in a full bed of mortar with faces plumb and true.
Steel and precast lintels shall have a minimum bearing length of 8 inches
unless otherwise indicated on the drawings.

.15 SILLS AND COPINGS

Sills and copings shall be set in a full bed of mortar with faces plumb and
true.

.16 ANCHORAGE TO CONCRETE AND STRUCTURAL STEEL

.16.1 Anchorage to Concrete

Anchorage of masonry to the face of concrete columns, beams, or walls shall
be with dovetail anchors spaced not over 16 inches on centers vertically
and 24 inches on center horizontally.

.16.2 Anchorage to Structural Steel

Masonry shall be anchored to vertical structural steel framing with
adjustable steel wire anchors spaced not over 16 inches on centers
vertically, and if applicable, not over 24 inches on centers horizontally.

.17 PARGING

The outside face of below-grade exterior concrete-masonry unit walls
enclosing usable rooms and spaces, except crawl spaces, shall be parged
with type S mortar. Parging shall not be less than 1/2 inch thick troweled
to a smooth dense surface so as to provide a continuous unbroken shield
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from top of footings to a line 6 inches below adjacent finish grade, unless
otherwise indicated. Parging shall be coved at junction of wall and
footing. Parging shall be damp-cured for 48 hours or more before
backfilling. Parging shall be protected from freezing temperatures until
hardened.

3.18 INSULATION

Anchored veneer walls shall be insulated, where shown, by installing
board-type insulation on the cavity side of the inner wythe. Board type
insulation shall be applied directly to the masonry or thru-wall flashing
with adhesive. Insulation shall be neatly fitted between obstructions
without impaling of insulation on ties or anchors. The insulation shall
be applied in parallel courses with vertical joints breaking midway over
the course below and shall be applied in moderate contact with adjoining
units without forcing, and shall be cut to fit neatly against adjoining
surfaces.

3.19 SPLASH BLOCKS
Splash blocks shall be located as shown.
3.20 POINTING AND CLEANING

After mortar joints have attained their initial set, but prior to
hardening, mortar and grout daubs or splashings shall be completely removed
from masonry-unit surfaces that will be exposed or painted. Before
completion of the work, defects in joints of masonry to be exposed or
painted shall be raked out as necessary, filled with mortar, and tooled to
match existing joints. Immediately after grout work is completed, scum and
stains which have percolated through the masonry work shall be removed
using a high pressure stream of water and a stiff bristled brush. Masonry
surfaces shall not be cleaned, other than removing excess surface mortar,
until mortar in joints has hardened. Masonry surfaces shall be left clean,
free of mortar daubs, dirt, stain, and discoloration, including scum from
cleaning operations, and with tight mortar joints throughout. Metal tools
and metal brushes shall not be used for cleaning.

3.20.1 Concrete Masonry Unit and Concrete Brick Surfaces

Exposed concrete masonry unit and concrete brick surfaces shall be
dry-brushed at the end of each day's work and after any required pointing,
using stiff-fiber bristled brushes.

3.20.2 Clay Brick Surfaces

Exposed clay or shale brick masonry surfaces shall be cleaned as necessary
to obtain surfaces free of stain, dirt, mortar and grout daubs,
efflorescence, and discoloration or scum from cleaning operations. After
cleaning, the sample panel of similar material shall be examined for
discoloration or stain as a result of cleaning. If the sample panel is
discolored or stained, the method of cleaning shall be changed to assure
that the masonry surfaces in the structure will not be adversely affected.
The exposed masonry surfaces shall be water-soaked and then cleaned with a
solution proportioned 1/2 cup trisodium phosphate and 1/2 cup laundry
detergent to one gallon of water or cleaned with a proprietary masonry
cleaning agent specifically recommended for the color and texture by the
clay products manufacturer. The solution shall be applied with stiff fiber
brushes, followed immediately by thorough rinsing with clean water.
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Proprietary cleaning agents shall be used in conformance with the cleaning
product manufacturer's printed recommendations. Efflorescence shall be
removed in conformance with the brick manufacturer's recommendations.

3.21 BEARING PLATES

Bearing plates for beams, joists, joist girders and similar structural
members shall be set to the proper line and elevation with damp-pack
bedding mortar, except where non-shrink grout is indicated. Bedding mortar
and non-shrink grout shall be as specified in Section 03307A CONCRETE FOR
MINOR STRUCTURES.

3.22 PROTECTION

Facing materials shall be protected against staining. Top of walls shall
be covered with nonstaining waterproof covering or membrane when work is
not in progress. Covering of the top of the unfinished walls shall
continue until the wall is waterproofed with a complete roof or parapet
gsystem. Covering shall extend a minimum of 2 feet down on each side of the
wall and shall be held securely in place. Before starting or resuming, top
surface of masonry in place shall be cleaned of loose mortar and foreign
material.

3.23 TEST REPORTS
3.23.1 Field Testing of Mortar

At least three specimens of mortar shall be taken each day. A layer of
mortar 1/2 to 5/8 inch thick shall be spread on the masonry units and
allowed to stand for one minute. The specimens shall then be prepared and
tested for compressive strength in accordance with ASTM C 780.

3.23.2 Field Testing of Grout

Field sampling and testing of grout shall be in accordance with the
applicable provisions of ASTM C 1019. A minimum of three specimens of
grout per day shall be sampled and tested. Each specimen shall have a
minimum ultimate compressive strength of 2000 psi at 28 days.

3.23.3 Efflorescence Test

Brick which will be exposed to weathering shall be tested for
efflorescence. Tests shall be scheduled far enough in advance of starting
masonry work to permit retesting if necessary. Sampling and testing shall
conform to the applicable provisions of ASTM C 67. Units meeting the
definition of "effloresced" will be subject to rejection.

3.23.4 Prism Tests

At least one prism test sample shall be made for each 5,000 square feet of
wall but not less than three such samples shall be made for any building.
Three prisms shall be used in each sample. Prisms shall be tested in
accordance with ACI 530/530.1. Seven-day tests may be used provided the
relationship between the 7- and 28-day strengths of the masonry is
established by the tests of the materials used. Compressive strength shall
not be less than 2500 psi at 28 days. If the compressive strength of any
prism falls below the specified value by more than 500 psi, steps shall be
taken to assure that the load-carrying capacity of the structure is not
jeopardized. If the likelihood of low-strength masonry is confirmed and
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computations indicate that the load-carrying capacity may have been
significantly reduced, tests of cores drilled, or prisms sawed, from the
area in question may be required. In such case, three specimens shall be
taken for each prism test more than 500 psi below the specified value.
Masonry in the area in question shall be considered structurally adequate
if the average compressive strength of three specimens is equal to at least
85 percent of the specified value, and if the compressive strength of no
single specimen is less than 75 percent of the specified value. Additional
testing of specimens extracted from locations represented by erratic core
or prism strength test results shall be permitted.

-- End of Section --
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SECTION 04810

NONBEARING MASONRY VENEER/STEEL STUD WALLS
12/02

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.
AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)
AISC 316 (1989) ASD Manual of Steel Construction
AMERICAN IRON AND STEEL INSTITUTE (AISI)
AISI SG-971-Spec (1996) Specification and Commentary for
the Design of Cold-Formed Steel Structural
Members and Commentary; includes SG-2000-1
Supp 1 to 1996 Spec, dated 2000
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123/A 123M (2001a) Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products

ASTM A 153/A 153M (2001a) Zinc Coating (Hot-Dip) on Iron and
Steel Hardware

ASTM A 36/A 36M (2001) Carbon Structural Steel
ASTM A 653/A 653M (2001a) Steel Sheet, Zinc-Coated

(Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

ASTM A 82 (2001) Steel Wire, Plain, for Concrete
Reinforcement
ASTM C 1072 (2000a) Measurement of Masonry Flexural

Bond Strength

ASTM C 1177/C 1177M (2001) Glass Mat Gypsum Substrate for Use
as Sheathing

ASTM C 216 (2001a) Facing Brick (Solid Masonry Units
Made from Clay or Shale)

ASTM C 270 (2001a) Mortar for Unit Masonry

ASTM C 494/C 494M (1999ael) Chemical Admixtures for Concrete

ASTM C 578 (2001) Rigid, Cellular Polystyrene Thermal
Insulation
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ASTM C 665 (2001lel) Mineral-Fiber Blanket Thermal
Insulation for Light Frame Construction
and Manufactured Housing

ASTM C 67 (2002) Sampling and Testing Brick and
Structural Clay Tile

ASTM C 780 (2000) Preconstruction and Construction
Evaluation of Mortars for Plain and
Reinforced Unit Masonry

ASTM C 79/C 79M (2001) Treated Core and Nontreated Core
Gypsum Sheathing Board

ASTM C 91 (2001) Masonry Cement
ASTM C 955 (2001) Load-Bearing (Transverse and Axial)
Steel Studs, Runners (Tracks), and Bracing

or Bridging for Screw Application of
Gypsum Panel Products and Metal Plaster
Bases

ASTM D 1056 (2000) Flexible Cellular Materials -
Sponge or Expanded Rubber

ASTM D 1330 (2000) Rubber Sheet Gaskets

ASTM D 1667 (1997) Flexible Cellular Materials - Vinyl
Chloride Polymers and Copolymers
(Closed-Cell Foam)

ASTM D 2103 (1997) Polyethylene Film and Sheeting

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used in Roofing and Waterproofing

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND ATIR-CONDITIONING
ENGINEERS (ASHRAE)

ASHRAE Hdbk-IP (2001) Fundamentals Handbook, I-P Edition
AMERICAN WELDING SOCIETY (AWS)

AWS D1.3 (1998) Structural Welding Code - Sheet

Steel

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;

submittals not having a "G" designation are for information only or as

otherwise designated. When used, a designation following the "G"

designation identifies the office that will review the submittal for the

Government. The following shall be submitted in accordance with Section

01330 SUBMITTAL PROCEDURES:

SD-04 Samples
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1.

Expansion Joint Materials; G, RE
Clay Brick; G, RE

Concrete Masonry Unit;G, RE
Sample Panel; G, RE

A portable panel, approximately 2 by 2 feet, containing
approximately 24 brick facings to establish the range of color and
texture. One of each type of masonry veneer anchor used.

SD-06 Test Reports
Calculations;

Calculations demonstrating the structural adequacy of steel
lintels and shelf angles for the calculated gravity loads being
supported; this analysis shall be in accordance with AISC 316.
Test results demonstrating that the veneer anchors are
structurally adequate to resist the specified loadings shall be
submitted for approval. Calculations demonstrating the insulation
shown on the drawings provides the specified U-value for heat
transmission of the completed exterior wall construction; this
analysis shall be in accordance with ASHRAE Hdbk-IP.
Manufacturer's descriptive data and installation instructions for
the insulation, the vapor barrier and the moisture barrier.

SD-07 Certificates

Clay Brick;

Joint Reinforcement;
Expansion Joint Materials;
Insulation;

Exterior Sheathing;
Moisture Barrier;

Vapor Retarder;

Veneer Anchors;

Welding;

Certificates stating that the materials and welders meet the
requirements specified. Each certificate shall be signed by an
authorized certification official and shall include their
organization and position and shall identify the products covered
under their certifying signature.

3 SAMPLE PANEL

After the material samples are approved and prior to starting masonry work,
a sample masonry panel shall be built on the project site where directed.
The sample panel shall be not less than 6 feet long by 4 feet high. The
panel shall be of typical wall thickness for the construction represented.
The panel shall show color range, texture, bond pattern, expansion joints,
and cleaning of the masonry as required in the work. The panel shall also
show cold-formed steel framing, insulation, gypsum wallboard, gypsum
sheathing, moisture barrier, vapor barrier, veneer anchors, joint
reinforcement, steel shelf angles, flashing and weep holes. The approved
sample panel shall be used as a standard of workmanship required in the
actual installation. The sample panel shall be protected from weather and
construction operations and shall not be removed until the masonry
veneer/steel stud wall work has been completed and accepted.
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1.

3.1 Configuration

Panels shall be L-shaped or otherwise configured to represent all of the
wall elements. Panels shall be of the size necessary to demonstrate the
acceptable level of workmanship for each type of masonry represented on the
project. The minimum size of a straight panel or a leg of an L-shaped
panel shall be 8 feet long by 4 feet high.

.3.2 Composition

Panels shall show full color range, texture, and bond pattern of the
masonry work. The Contractor's method for mortar joint tooling; grouting
of reinforced vertical coreg, collar joints, bond beams, and lintels;
positioning, securing, and lapping of reinforcing steel; positioning and
lapping of joint reinforcement (including prefabricated corners); and
cleaning of masonry work shall be demonstrated during the construction of
the panels. Installation or application procedures for anchors, wall ties,
CMU control joints, brick expansion joints, insulation, flashing, brick
gsoldier, row lock courses and weep holes shall be shown in the sample
panels. The panels shall contain a masonry bonded corner that includes a
bond beam corner. Panels shall show parging and installation of electrical
boxes and conduit. Panels that represent reinforced masonry shall contain
a 2 by 2 foot opening placed at least 2 feet above the panel base and 2 feet
away from all free edges, corners, and control joints. Required
reinforcing shall be provided around this opening as well as at wall
corners and control joints.

.3.3 Construction Method

Where anchored veneer walls are required, the Contractor shall demonstrate
and receive approval for the method of construction; i.e., either bring up
the two wythes together or separately, with the insulation and appropriate
ties placed within the specified tolerances across the cavity. Temporary
provisions shall be demonstrated to preclude mortar or grout droppings in
the cavity and to provide a clear open air space of the dimensions shown on
the drawings. Where masonry is to be grouted, the Contractor shall
demonstrate and receive approval on the method that will be used to bring
up the masonry wythes; support the reinforcing bars; and grout cells, bond
beams, lintels, and collar joints using the requirements specified herein.
If sealer is specified to be applied to the masonry units, sealer shall be
applied to the sample panels. Panels shall be built on a properly designed
concrete foundation.

.3.4 Usage

The completed panels shall be used as the standard of workmanship for the
type of masonry represented. Masonry work shall not commence until the
sample panel for that type of masonry construction has been completed and
approved. Panels shall be protected from the weather and construction
operations until the masonry work has been completed and approved. After
completion of the work, the sample panels, including all foundation
concrete, shall become the property of the Contractor and shall be removed
from the construction site.

.4 DELIVERY, HANDLING AND STORAGE

Materials shall be delivered and handled avoiding chipping, breakage,
bending or other damage, and contact with soil or other contaminating
materials. The masonry products shall be stored off the ground and

SECTION 04810 Page 6



2nd Brigade Administration Complex

protected from inclement weather. Cementitious materials shall be
delivered in unopened containers plainly marked and labeled with
manufacturer's names and brands. Cementitious materials shall be stored in
dry, weather-tight enclosures or covers. Sand and other aggregates shall
be stored preventing contamination or segregation and under a weather-tight
covering permitting good air circulation. Finish of the framing members
shall be maintained at all times, using an approved high zinc dust content
galvanizing repair paint whenever necessary to prevent the formation of
rust. Insulation, moisture barrier, and gypsum sheathing shall be stored
in dry, well ventilated, weather-tight areas protected from sunlight and
excessive heat. Air infiltration type vapor barrier shall be stored in
accordance with the manufacturer's recommendations.

1.5 EFFLORESCENCE TESTS

Efflorescence tests shall be performed by an approved commercial testing
laboratory. Sampling for the tests shall be the responsibility of the
Contractor. Brick shall be sampled and tested for efflorescence in
accordance with ASTM C 67 and the rating shall be: '"not effloresced".

1.6 DETAIL DRAWINGS

The Contractor shall submit details of cold-formed steel framing and
support around openings, including framing connections, steel lintels,
steel shelf angles, attachment to other building elements and bridging.
Drawings shall indicate thickness, material, dimensions, protective
coatings, and section properties of all steel lintels and shelf angles used
in exterior wall framing. Drawings shall also indicate size and type of
all fasteners including size and type of all welds.

PART 2 PRODUCTS
2.1 VENEER WYTHE

The source of masonry materials which will affect the appearance of the
finished work shall not be changed after the work has started except with
the Contracting Officer's approval.

2.1.1 Solid Clay Brick

Solid clay or shale brick shall conform to ASTM C 216, Type FBS. Brick
size shall be modular and the nominal size of the brick used shall be 3-5/8
inches thick, 2-1/4 inches high, and 8 inches long. Minimum compressive
strength of the brick shall be 2500 psi.

2.2 MORTAR

Mortar Type S shall conform to the proportion specification of ASTM C 270
except Type S cement-lime mortar proportions shall be 1 part cement, 1/2
part lime and 4-1/2 parts aggregate; When masonry cement ASTM C 91 is used
the maximum air content shall be limited to 12 percent and performance
equal to cement-lime mortar shall be verified. Verification of masonry
cement performance shall be based on ASTM C 780 and ASTM C 1072. Pointing
mortar in showers and kitchens shall contain ammonium stearate, or aluminum
tri-stearate, or calcium stearate in an amount equal to 3 percent by weight
of cement used. Cement shall have a low alkali content and be of one
brand. Aggregates shall be from one source.
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2

2.1 Masonry Cement

Masonry cement in conformance with ASTM C 91 may be used in the mortar.
When using a masonry cement a comparative test shall be performed between a
Portland cement-lime mortar and the masonry cement mortar proposed for the
project to evaluate the ASTM C 1072 bond and the ASTM C 780 compressive
strength of the two mixes. The test shall be conducted with the proposed
masonry units for the project. The masonry cement mortar will be
acceptable if the bond and compressive strength values are equal to or
higher than the portland cement-lime mix. The air-content of the masonry
cement shall be limited to 12 percent maximum.

2.2 Admixtures

In cold weather, a non-chloride based accelerating admixture may be used
subject to approval. Accelerating admixtures shall be non-corrosive,
contain less than 0.2 percent chlorides, and conform to ASTM C 494/C 494M,
Type C.

.3 JOINT REINFORCEMENT

Joint reinforcement shall be factory fabricated from steel wire conforming
to ASTM A 82, welded construction. Tack welding will not be acceptable in
reinforcement used for wall ties. Wire shall have zinc coating conforming
to ASTM A 153/A 153M, Class B-2. All wires shall be a minimum of 9 gauge.
Reinforcement shall be ladder type design, having one longitudinal wire in
the mortar bed of each face shell for hollow units and one wire for solid

units. Joint reinforcement shall be placed a minimum of 5/8 inch cover
from either face. The distance between crosswires shall not exceed 16
inches. Joint reinforcement for straight runs shall be furnished in flat

sections not less than 10 feet long. Joint reinforcement shall be provided
with factory formed corners and intersections. If approved for use, joint
reinforcement may be furnished with adjustable wall tie features.

.4 COLD-FORMED STEEL FRAMING

Cold-formed framing shall consist of steel studs, top and bottom tracks,
runners, horizontal bridging, and other cold-formed members and other
accessories. All members and components made of sheet steel shall be
hot-dip galvanized in accordance with ASTM A 653/A 653M with a minimum
coating thickness of G 60. Framing covered herein shall be used only in
framing the exterior masonry veneer steel stud wall system as indicated on
the detail drawings. Metal framing for non-load bearing partitions are
specified in Section 09250 GYPSUM BOARD.

4.1 Steel Studs

Studs shall be furnished as shown in the contract drawings.

.4.2 Runners, Tracks, Bridging and Accessories

Cold-formed steel sheet framing members, components, and accessories, other
than the steel studs, shall conform to ASTM C 955 and be of steel
conforming to ASTM A 653/A 653M, Grade 50, having a minimum yield strength
of 50,000 psi.

.5 INSULATION

The Contractor shall comply with EPA requirements in accordance with
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Section 01670 RECYCLED / RECOVERED MATERIALS.
2.5.1 Blanket Insulation

Insulation placed between the steel studs shall be batt or blanket type
mineral wool conforming to ASTM C 665, Type I.

2.5.2 Rigid Board-Type Insulation

Rigid board-type insulation shall be extruded polystyrene, polyurethane, or
polyisocyanurate. Polystyrene shall conform to ASTM C 578.
Polyisocyanurate shall conform to ASTM C 1289, Type I, Class 1 or 2, faced
with aluminum foil on both sides of the foam. The insulation shall be a
standard product and shall be marked with not less than the manufacturer's
trademark or name, the specification number, the permeance and R-values.

2.6 GYPSUM WALLBOARD

Gypsum wallboard that is installed on the interior side of the cold-formed
steel framing system shall be as specified in Section 09250 GYPSUM BOARD.

2.7 EXTERIOR SHEATHING
Gypsum sheathing that is installed on the exterior side of the cold-formed
steel framing system shall have a minimum thickness of 1/2 inch and shall
be 4 feet wide. Glass mat gypsum sheathing shall conform to ASTM C 79/C 79M
and ASTM C 1177/C 1177M. Glass mat gypsum sheathing shall have a
water-resistant core with a water-resistant glass mat embedded onto core

and shall have a zero flame, zero smoke developed, and shall have mold and
mildew resistant surface.

2.8 MOISTURE PROTECTION
2.8.1 Moisture Barrier

The moisture barrier shall be 30-1b asphalt-saturated felt conforming to
ASTM D 226 Type I (No. 15).

2.8.2 Vapor Retarder

The vapor retarder shall be polyethylene film conforming to ASTM D 2103, 6
mil minimum thickness.

2.8.3 Staples
Staples for attaching the moisture barrier to the exterior sheathing shall
be the type and size best suited to provide a secure connection. Staples
shall be made from either galvanized steel or stainless steel wire.

2.8.4 Joint Tape
Tape for sealing the joints in the vapor retarder shall be laminated tape
with pressure sensitive adhesive as recommended by the manufacturer of the
polyethylene film.

2.9 VENEER ANCHORS
Anchor assemblies for the attachment of the masonry veneer to the

cold-formed steel framing, structural steel and/or concrete beam and column
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members, and concrete floor slabs shall be as shown. Length of anchor wires
shall be such that the outermost wires lie between 1-1/4 inch from each
face of the masonry veneer. Anchors wires shall not have drips. Wires for
veneer anchors shall be rectangular or triangular hoops formed from 3/16
inch diameter steel wire conforming to ASTM A 82. Anchor assemblies
including wires and anchor plates shall be hot-dip galvanized conforming to
ASTM A 153/A 153M, Class B-2. The veneer anchor shall have a minimum
capacity of 200 pounds. The load-displacement capacity of each veneer
anchor, both in direct pull-out for tension and compression, shall be not
less than 2000 pounds per inch (or a deflection of 0.05 inches per 100
pounds of load in tension or compression). In the direction perpendicular
to the masonry veneer, the anchor assembly shall have a maximum play of
1/16 inch.

2.9.1 Adjustable Pintle-Eye Type Wire Anchors

Adjustable pintle-eye type wall anchors shall be two pieces rectangular
type double pintle anchors.

2.9.2 Dovetail Anchors

Dovetail slots are specified in Section 03300 CAST-IN-PLACE STRUCTURAL
CONCRETE.

2.10 CONNECTIONS

Screws, bolts and anchors shall be hot-dip galvanized in accordance with
ASTM A 123/A 123M or ASTM A 153/A 153M as appropriate.

2.10.1 Framing Screws, Bolts and Anchors

Screws, bolts and anchors used in the assembly of the cold-formed steel
framing system shall be as shown.

2.10.2 Welding

Welded connections shall be designed and all welding shall be performed in
accordance with AWS D1.3, as modified by AISI SG-971-Spec. Welders shall

be qualified in accordance with AWS D1.3. All welds shall be cleaned and

touched-up with zinc-rich paint.

2.10.3 Veneer Anchor Screws
Screws for attachment of the veneer anchors to the cold-formed steel
framing members shall be as required by design to provide the needed
pullout load capacity but not less than No. 12. The length of screws shall
be such that the screws penetrate the holding member by not less than 5/8
inch.

2.11 SYNTHETIC RUBBER WASHERS
Synthetic rubber washers for placement between veneer anchors and the
moisture barrier on the outside face of the exterior sheathing shall
conform to ASTM D 1330, Grade I.

2.12 EXPANSION JOINT MATERIALS
Expansion joint materials shall be bellows or U-shaped type conforming to

Section 07600 FLASHING AND SHEET METAL. Premolded type shall be
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closed-cell cellular rubber conforming to ASTM D 1056 or closed-cell vinyl
or polyvinyl chloride conforming to ASTM D 1667.

2.13 FLASHING

Flashing shall be as specified in Section 07600 SHEET METALWORK, GENERAL
Flashing shall be supplied in a continuous sheet extending from the
exterior sheathing across the cavity and through the masonry veneer as
shown.

2.14 STEEL LINTELS AND SHELF ANGLES

Steel shapes used for lintels and shelf angles shall conform to ASTM A 36/A
36M. Lintels and shelf angles shall be provided as shown. These steel
members shall be hot-dip galvanized in accordance with ASTM A 123/A 123M.

2.15 CAULKING AND SEALANTS

Caulking and sealants shall be as specified in Section 07900A JOINT SEALING.
PART 3 EXECUTION
3.1 GENERAL INSTALLATION REQUIREMENTS

Wall sections, types of construction and dimensions shall be as shown.
Metal door and window frames and other special framing shall be built and
anchored into the wall system as indicated. The Contractor shall submit
Calculations as specified in the Submittals paragraph.

3.2 STEEL STUD WALL FRAMING

Both flanges of all steel studs shall be securely fastened with screws to
the flanges of the top and bottom tracks as shown on the drawings. All
details for affixing steel studs to runners and all other sheet steel
framing members along with all details necessary for anchorage of the steel
stud wall system to the building structural systems shall be as shown on
the drawings. Horizontal bridging shall be provided as necessary. Studs
shall be spaced as indicated on the drawings. Coordinate stud spacing with
sheathing and anchor requirements. At wall openings for doors, windows and
other similar features, the framing system shall provide for the
installation and anchorage of the required subframes or finish frames.
Steel frames shall be securely attached through built-in anchors to the
nearest stud on each side of the opening with self-drilling screws. Double
studs shall be provided at both jambs of all door openings. Door frames
and other built-in items shall be grouted solid.

3.3 STEEL SHELF ANGLES

Unless otherwise shown, steel shelf angles shall be provided in segments
that do not exceed 10 feet in length. At building corners, shelf angle
segments shall be mitered and securely attached together by welding with
legs no less than 4 feet where possible. Shelf angle segments shall not be
connected together but instead shall be installed with 1/4 inch wide gaps
between the segments. Fabrication and erection tolerances shall be in
accordance with the AISC Code of Standard Practice, as indicated in AISC 316.

3.4 INSULATION

The actual installed thickness of insulation shall provide a maximum
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thermal R of 19 for the completed exterior wall construction as determined
in accordance with ASHRAE Hdbk-IP. Insulation thickness shall be as shown
on the approved drawings. Installation, except as otherwise specified or
shown, shall be in accordance with the manufacturer's instructions which
shall be approved by the Contracting Officer. 1Insulation shall be
installed between wall framing members. Rigid insulation shall be
installed in accordance with the manufacturer's instructions with proper
connections through the insulation to prevent the insulation from carrying
loads directly. Insulation with facings shall be secured to the sides of
the framing members to provide a continuous seal so that the entire weight
of the insulation is carried by the framing members. Where electrical
outlets, ducts, pipes, vents or other utility items occur, insulation shall
be placed on the dry side of the item away from excessive humidity.

3.5 GYPSUM WALLBOARD

Gypsum wallboard shall be installed on the interior face of the cold-formed
steel framing system. Installation shall be as specified in Section 09250
GYPSUM BOARD except at vertical slip joints, the gypsum wallboard shall be
connected to the vertical studs to prevent movement at the slip joint.

3.6 EXTERIOR SHEATHING

Sheathing shall be installed on the exterior face of the cold-formed steel
framing system with self-drilling screws. Screws shall be located a
minimum of 3/8 inch from the ends and edges of sheathing panels and shall
be spaced not more than 6 inches on each supporting member. Holes and gaps
resulting from abandoned screw installations, from damage to panels, and
from cutting and fitting of panels at junctures with doors, windows,
foundation walls, floor slabs and other similar locations shall be filled
with exterior rubber-base caulk.

3.7 MOISTURE PROTECTION
3.7.1 Moisture Barrier

The asphalt-saturated felt or other approved moisture barrier shall be
installed on the outer face of the exterior sheathing. The moisture
barrier shall be installed horizontally and shingled with each sheet lapped
not less than 6 inches over the sheet below. Vertical end joints shall be
lapped not less than 6 inches and shall be staggered. Attachment of the
moisture barrier shall be with staples spaced not greater than 16 inches on
center or as required by the manufacturer.

3.7.2 Vapor Retarder

A vapor retarder shall be installed between the steel studs and the
exterior sheathing. The vapor retarder shall be installed in accordance
with the manufacturer's recommendations to form a complete retarder to
vapor infiltration. The joints shall be lapped and sealed with tape.

3.8 VENEER ANCHORS

Veneer anchors shall be attached with screws through the sheathing and
rigid insulation to the steel studs or other support members at the
locations shown. When rigid insulation is used, the method of connecting
the veneer anchor through the insulation shall be approved by the
Contracting Officer. Veneer anchors shall be installed with the outermost
wires lying between 5/8 inch from each face of the masonry veneer.
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Synthetic rubber washers shall be used between the anchor connector plates
and the moisture barrier. A clutch torque slip screw gun shall be used on
screws attaching veneer anchors to cold-formed steel members. Veneer
anchors with corrugated sheet metal or wire mesh members extending across
the wall cavity shall not be used. There shall be one veneer anchor for
each two square feet of wall and shall be attached to steel studs and other
supports with a maximum spacing of 24 inches on center. For pintle-eye
anchors the vertical distance between the pintle section horizontal wires
and the eye section horizontal wires shall not exceed 1/2 inch.

3.9 FLASHING

Continuous flashing shall be provided at the bottom of the wall cavity just
above grade. Flashing shall also be provided above and below openings at
lintels and sills, at shelf angles, and as indicated on the drawings.
Flashing shall be as detailed and as specified in Section 07600 SHEET
METALWORK, GENERAL. Flashing shall be lapped a minimum of 6 inches at
joints and shall be sealed with a mastic as recommended by the flashing
manufacturer. Ends over doors, windows and openings shall be turned up and
secured. Flashing shall be lapped under the moisture barrier a minimum of
6 inches and securely attached to the gypsum sheathing. Flashing shall
extend through the exterior face of the masonry veneer and shall be turned
down to form a drip.

3.10 MASONRY VENEER

Exterior masonry wythes shall be constructed to the thickness indicated on
the drawings. A cavity consisting of a 2 inch minimum width air space will
be provided between the moisture barrier and the masonry veneer. Masonry
veneer shall not be installed until the exterior sheathing, moisture
barrier, veneer anchors and flashing have been installed on the cold-formed
steel framing system. Extreme care shall be taken to avoid damage to the
moisture barrier and flashing during construction of the masonry veneer.
Any portion of the moisture barrier and flashing that is damaged shall be
repaired or replaced prior to completion of the veneer. Masonry shall be
placed in running bond pattern. Longitudinal reinforcement consisting of
at least one continuous galvanized steel wire shall be placed in the veneer
wythe. The minimum wire size shall be 9 gauge. Vertical joints on
alternating courses shall be aligned and kept vertically plumb. Solid
masonry units shall be laid in a non-furrowed full bed of mortar, beveled
and sloped toward the center of the wythe on which the mortar is placed.
Units shall be shoved into place so that the vertical mortar joints are
completely full and tight. Units that have been disturbed after the mortar
has stiffened shall be removed, cleaned and relaid. Mortar which protrudes
more than 1/2 inch into the cavity space shall be removed. Means shall be
provided to ensure that the cavity space is kept clean of mortar droppings
and other loose debris. Chases and raked-out joints shall be kept free
from mortar and debris. Faces of units used in finished exposed areas
shall be free from chipped edges, material texture or color defects or
other imperfections distracting from the appearance of the finished work.

3.10.1 Surface Preparation

Surfaces on which masonry is to be laid shall be cleaned of laitance or
other foreign material. No units having a film of water shall be laid.

3.10.2 Hot Weather Construction

Temperatures of masonry units and mortar shall not be greater than 120

SECTION 04810 Page 13



2nd Brigade Administration Complex

degrees F when laid. Masonry erected when the ambient air temperature is
more than 99 degrees F in the shade and when the relative humidity is less
than 50 percent shall be given protection from the direct exposure to wind
and sun for 48 hours after the installation.

3.10.3 Cold Weather Construction

Temperatures of masonry units and mortar shall not be less than 40 degrees F
when laid. When the ambient air temperature is 32 degrees F or less,

masonry veneer under construction shall be protected and maintained at a
temperature greater than 32 degrees F for a period of 48 hours after
installation. The proposed method of maintaining the temperature within

the specified range shall be submitted for approval prior to

implementation. No units shall be laid on a surface having a film of frost
or water.

3.10.4 Tolerances
Masonry shall be laid plumb, level and true to line within the tolerances

specified in TABLE 1. All masonry corners shall be square unless otherwise
indicated on the drawings.

TABLE 1
Variation From Plumb
In adjacent units 1/8 inch
In 10 feet 1/4 inch
In 20 feet 3/8 inch
In 40 feet or more 1/2 inch

Variation From Level Or Grades

In 10 feet 1/8 inch
In 20 feet 1/4 inch
In 40 feet or more 1/2 inch

Variation From Linear Building Lines

In 20 feet 1/2 inch
In 40 feet or more 3/4 inch

Variation From Cross Sectional Dimensions Of Walls

Plus 1/2 inch
Minus 1/4 inch

3.10.5 Mixing of Mortar

Mortar shall be mixed in a mechanically operated mortar mixer for at least
3 minutes but not more than 5 minutes. Measurement of ingredients for
mortar shall be by volume. Measurement of sand shall be accomplished by
the use of a container of known capacity or shovel count based on a
container of known capacity. Water shall be mixed with the dry ingredients
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in sufficient amount to provide a workable mixture which will adhere to the
vertical surfaces of the masonry units. Mortar that has stiffened because
of loss of water through evaporation shall be retempered by adding water to
restore the proper consistency and workability. Mortar that has reached
its initial set or that has not been used within 2-1/2 hours shall be
discarded.

3.10.6 Cutting and Fitting

Wherever possible, full units shall be used in lieu of cut units. Where
cut units are required to accommodate the design, cutting shall be done by
masonry mechanics using power masonry saws. Wet-cut units shall be dried
to the same surface-dry appearances of uncut units before being placed in
the work. Cut edges shall be clean, true and sharp. Openings to
accommodate pipes, conduits, and other accessories shall be neatly formed
so that framing or escutcheons required will completely conceal the cut
edges. Insofar as practicable, all cutting and fitting shall be
accomplished while masonry work is being erected.

3.10.7 Masonry Units

When being laid, masonry units shall have suction sufficient to hold the
mortar and to absorb water from the mortar, but shall be damp enough to
allow the mortar to remain in a plastic state to permit the unit to be
leveled and plumbed immediately after being laid without destroying bond.
Masonry units with frogging shall be laid with the frog side down and
better or face side exposed to view. Masonry units that are cored,
recessed or otherwise deformed may be used in sills or in other areas
except where deformations will be exposed to view.

3.10.8 Mortar Joints

Mortar joint widths shall be uniform and such that the specified widths are
maintained throughout. Joints shall be of thickness equal to the
difference between the actual and nominal dimensions of the masonry units
in either height or length but in no case shall the joints be less than 1/4
inch nor more than 1/2 inch wide. Joints shall be tooled slightly concave.
Tooling shall be accomplished when mortar is thumbprint hard and in a
manner that will compress and seal the mortar joint and produce joints of
straight and true lines free of tool marks.

3.10.9 Joint Reinforcement

Unless otherwise shown, joint reinforcement shall be spaced at 16 inches on
center vertically. Joint reinforcement shall not be placed in the same
masonry course as veneer anchors unless the anchors are designed to
accommodate the wire. Joint reinforcement shall be placed so that
longitudinal wires are centered in the veneer wythe for solid units.
Longitudinal wires shall be fully embedded in mortar for their entire
length. Splices in joint reinforcement shall be lapped a minimum of 6
inches. Joint reinforcement must be discontinuous at all veneer joints.
The minimum cover for joint reinforcement is 5/8 inches.

3.10.10 Veneer Joints
Brick expansion joints shall be provided at the locations shown on the
drawings. Details of joints shall be as indicated on the drawings. Joints

shall be clean and free of mortar and shall contain only backer rod and
sealant, installed in accordance with Section 07900A JOINT SEALING.
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Horizontal reinforcement shall not extend through the joints.
3.10.11 Weep Holes

Weep holes shall be provided at all flashing locations at intervals of 24
inches. Weep holes shall be placed in head joints just above the flashing.
Weep holes shall be formed by leaving head joints open or head joint vents
may be used. Weep holes shall be kept free of mortar and other
obstructions.

3.10.12 Head Joint Vents

Head joint vents shall be provided near the top of the veneer wythe at the
same spacing as the weep holes.

3.10.13 Discontinuous Work

When necessary to temporarily discontinue the work, masonry shall be
stepped back for joining when work resumeg. Toothing may be used only when
specifically approved. Before resuming work, loose mortar shall be removed
and the exposed joint shall be thoroughly cleaned. Top of walls subjected
to rain or snow shall be covered with nonstaining waterproof covering or
membrane when work is not in process. Covering shall extend a minimum of 2
feet down on each side of the wall and shall be held securely in place.

3.10.14 Cleaning

Mortar daubs or splashings shall be completely removed from finished
exposed masonry surfaces before they harden or set up. Before completion
of the work, defects in mortar joints shall be raked out as necessary,
filled with mortar, and tooled to match the adjacent existing mortar in the
joints. The proposed cleaning method shall be done on the sample wall
panel and the sample panel shall be examined for discoloration or stain.

If the sample panel is discolored or stained, the method of cleaning shall
be changed to ensure that the masonry surfaces in the structure will not be
adversely affected. Masonry surfaces shall not be cleaned, other than
removing excess surface mortar, until mortar in joints has hardened.
Cleaning shall be accomplished with the use of stiff bristle fiber brushes,
wooden paddles, wooden scrapers, or other suitable nonmetallic tools. The
exposed brick surfaces shall be saturated with water and cleaned with a
proprietary brick cleaning agent recommended by the clay products
manufacturer. The cleaning agent shall not adversely affect the brick
masonry surfaces. Proprietary cleaning agents shall be used in conformance
with the cleaning product manufacturer's printed recommendations.
Efflorescence or other stains shall be removed in conformance with the
recommendations of the masonry unit manufacturer. After construction and
cleaning, masonry surfaces shall be left clean, free of mortar daubs,
stain, and discolorations, including scum from cleaning operations, and
will have tight mortar joints throughout. Metallic tools and brushes shall
not be used for cleaning.

3.11 BUILDING EXPANSION JOINTS

Expansion joints shall be located where indicated and shall be of the size
and details shown.

-- End of Section --
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PART 4

1.1

GENERAL

REFERENCES

SECTION 05120

STRUCTURAL STEEL
08/03

The publications listed below form a part of this specification to the

extent referenced.
basic designation only.

AISC

AISC

AISC

AISC

ATISC

AISC

AISC

ATISC

AISC

AISC

ASME

ASTM

ASTM

The publications are referred to in the text by the

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

FCD

810

316

317

326

303

348

335

S340

341

ASME INTERNATIONAL

B46.1

(1995a) Quality Certification Program
Description

(1997) Erection Bracing of Low-Rise
Structural Steel Frames

(1989) ASD Manual of Steel Construction
(1992; Errata 1994) Connections

(2002) Detailing for Steel Construction
(2000) Steel Buildings and Bridges

(2000) Structural Joints Using ASTM A325
or A490 Bolts

(1989) Structural Steel Buildings

Allowable Stress Design and Plastic Design

(1992) Metric Properties of Structural
Shapes with Dimensions According to ASTM
A6M

(1997) Seismic Provisions for Structural
Steel Buildings

(ASME)

(2002) Surface Texture, (Surface
Roughness, Waviness, and Lay)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

A 6/A &M

A 36/A 36M

(2003) General Requirements for Rolled

Structural Steel Bars, Plates, Shapes, and

Sheet Piling

(2002) Carbon Structural Steel
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ASTM A 53 (2002) Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated Welded and Seamless

ASTM A 123/A 123M (2002) Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products

ASTM A 143 (2003) Safeguarding Against Embrittlement
of Hot-Dip Galvanized Structural Steel
Products and Procedure for Detecting
Embrittlement

ASTM A 153/A 153M (2003) Zinc Coating (Hot-Dip) on Iron and
Steel Hardware

ASTM A 307 (2002) Carbon Steel Bolts and Studs,
60,000 psi Tensile Strength

ASTM A 325M (2003) High-Strength Bolts for Structural
Steel Joints (Metric)

ASTM A 325 (2002) Structural Bolts, Steel, Heat
Treated, 120/105 ksi Minimum Tensile
Strength

ASTM A 490 (2002) Heat-Treated Steel Structural

Bolts, 150 ksi Minimum Tensile Strength

ASTM A 500 (2003) Cold-Formed Welded and Seamless
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 514/A 514M (2000; Rev A) High-Yield-Strength,

Quenched and Tempered Alloy Steel Plate,
Suitable for Welding

ASTM A 563 (2000) Carbon and Alloy Steel Nuts

ASTM A 572/A 572M (2003) High-Strength Low-Alloy
Columbium-Vanadium of Structural Steel

ASTM A 780 (2001) Repair of Damaged and Uncoated
Areas of Hot-Dip Galvanized Coatings

ASTM A 992/A 992M (2002) Structural Steel Shapes

ASTM C 827 (2001; Rev A) Change in Height at Early

Ages of Cylindrical Specimens from
Cementitious Mixtures

ASTM C 1107 (2002) Packaged Dry, Hydraulic-Cement
Grout (Nonshrink)

ASTM F 436 (2002) Hardened Steel Washers

ASTM F 844 (2000) Washers, Steel, Plain (Flat),
Unhardened for General Use
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AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (1998) Standard Symbols for Welding,
Brazing and Nondestructive Examination

AWS D1.1/D1.1M (2002) Structural Welding Code - Steel

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP 3 (1982; R 2000) Power Tool Cleaning
SSPC SP 6 (2000) Commercial Blast Cleaning
SSPC Paint 25 (1997; R 2000) Zinc Oxide, Alkyd, Linseed

Oil Primer for Use Over Hand Cleaned Steel
Type I and Type II

SSPC PA 1 (2000) Shop, Field, and Maintenance
Painting

1.2 SYSTEM DESCRIPTION
Provide the structural steel system, including shop primer galvanizing,
complete and ready for use. Structural steel systems including design,
materialsg, installation, workmanship, fabrication, assembly, erection,
inspection, quality control, and testing shall be provided in accordance
with AISC 316 and AISC 317 except as modified in this contract.

1.3 MODIFICATIONS TO REFERENCES
In AISC 316, AISC 317, AISC 335, AISC 303, AISC 348, and AISC S340, except
as modified in this section, shall be considered a part of AISC 316 and
AISC 317 and is referred to in this section as AISC 316 and AISC 317.
In AISC 325, AISC 350, AISC 303, AISC 348, and AISC S340, except as
modified in this section, shall be considered a part of AISC M018L and AISC
M019L and is referred to in this section as AISC 325.

1.4 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only or as
otherwise designated. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Erection Plan, including description of temporary supports; G, RE
Fabrication drawings including description of connections; G, RE
SD-03 Product Data

Shop primer

Include test report for Class B primer.
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SD-06 Test Reports
Class B coating
Bolts, nuts, and washers
Supply the certified manufacturer's mill reports which clearly
show the applicable ASTM mechanical and chemical requirements
together with the actual test results for the supplied fasteners.
SD-07 Certificates
Steel
Bolts, nuts, and washers
Shop primer
Welding electrodes and rods
Nonshrink grout
Galvanizing
AISC Quality Certification
Welding procedures and qualifications
1.5 AISC QUALITY CERTIFICATION

Work shall be fabricated in an AISC certified Category Sbd fabrication
plant.

1.6 SEISMIC PROVISIONS

In addition to AISC 325, the structural steel system shall be provided in
accordance with AISC 341.

1.7 QUALITY ASSURANCE

1.7.1 Drawing Requirements
Submit fabrication drawings for approval prior to fabrication. Prepare in
accordance with AISC 326, AISC 316 and AISC 317. Drawings shall not be
reproductions of contract drawings. Include complete information for the
fabrication and erection of the structure's components, including the
location, type, and size of bolts, welds, member sizes and lengths,
connection details, blocks, copes, and cuts. Use AWS A2.4 standard welding
symbols.

1.7.2 Certifications

1.7.2.1 Omitted

1.7.2.2 Erection Plan
Submit for record purposes. Indicate the sequence of erection, temporary

shoring and bracing, and a detailed sequence of welding, including each
welding procedure required.
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1.7.2.3 Welding Procedures and Qualifications
Prior to welding, submit certification for each welder stating the type of
welding and positions qualified for, the code and procedure qualified
under, date qualified, and the firm and individual certifying the
qualification tests. If the qualification date of the welding operator is
more than one-year old, the welding operator's qualification certificate
shall be accompanied by a current certificate by the welder attesting to
the fact that he has been engaged in welding since the date of
certification, with no break in welding service greater than 6 months.

PART 2 PRODUCTS

2.1 STEEL

2.1.1 Structural Steel
ASTM A 36/A 36M.

2.1.2 High-Strength Structural Steel

2.1.2.1 Low-Alloy Steel
ASTM A 572/A 572M 50. ASTM A 992/A 992M Grade 50

2.1.3 Omitted

2.1.4 Omitted

2.1.5 Structural Shapes for Use in Building Framing
Wide flange shapes, ASTM A 992/A 992M.

2.1.6 Structural Steel Tubing
ASTM A 500, Grade B.

2.1.7 Steel Pipe

ASTM A 53, Type E or S, Grade B, weight class (Standard) unless noted
otherwise.

2.2 BOLTS, NUTS, AND WASHERS
Provide the following unless indicated otherwise.

2.2.1 Structural Steel

2.2.1.1 Bolts
ASTM A 325, Type 1, . The bolt heads and the nuts of the supplied
fasteners must be marked with the manufacturer's identification mark, the
strength grade and type specified by ASTM specifications.

2.2.1.2 Nuts

ASTM A 563, Grade and Style for applicable ASTM bolt standard recommended.
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2.2.1.3 Washers

ASTM F 844 washers for ASTM A 307 bolts, and ASTM F 436 washers for ASTM A
325 and ASTM A 490 bolts.

2.2.2 High-Strength Structural Steel and Structural Steel Tubing
2.2.2.1 Bolts

ASTM A 325, Type 1 ASTM A 490, Type 1 or 2.
2.2.2.2 Nuts

ASTM A 563, Grade and Style as specified in the applicable ASTM bolt
standard.

2.2.2.3 Washers
ASTM F 436, plain carbon steel.
2.2.3 Omitted
2.2.4 Foundation Anchorage
2.2.4.1 Bolts
ASTM A 307.
2.2.4.2 Nuts
ASTM A 563, Grade A, hex style.
2.2.4.3 Washers
ASTM F 844.
2.2.5 Omitted
2.2.6 Load Indicator Bolts
ASTM A 325, Type 1; ASTM A 490, Type 1, with a manufactured notch between
the bolt tip and threads. The bolt shall be designed to react to the
opposing rotational torques applied by the installation wrench, with the
bolt tip automatically shearing off when the proper tension is obtained.
2.3 STRUCTURAL STEEL ACCESSORIES
2.3.1 Welding Electrodes and Rods
AWS D1.1/D1.1M.
2.3.2 Nonshrink Grout
ASTM C 1107, with no ASTM C 827 shrinkage. Grout shall be nonmetallic.

2.3.3 Welded Shear Stud Connectors

AWS D1.1/D1.1M.
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2.4 SHOP PRIMER

SSPC Paint 25, (alkyd primer) green primer (Form 150) type 1, except
provide a Class B coating in accordance with AISC 316 and AISC 317 for slip
critical joints. Primer shall conform to Federal, State, and local VOC
regulations. If flash rusting occurs, re-clean the surface prior to
application of primer.

2.5 GALVANIZING

ASTM A 123/A 123M or ASTM A 153/A 153M, as applicable, unless specified
otherwise galvanize after fabrication where practicable.

2.6 OMITTED
2.7 FABRICATION
2.7.1 Markings

Prior to erection, members shall be identified by a painted erection mark.
Connecting parts assembled in the shop for reaming holes in field
connections shall be match marked with scratch and notch marks. Do not
locate erection markings on areas to be welded . Do not locate match
markings in areas that will decrease member strength or cause stress
concentrations. Affix embossed tags to hot-dipped galvanized members.

2.7.2 Shop Primer

Shop prime structural steel, except as modified herein, in accordance with
SSPC PA 1. Do not prime steel surfaces embedded in concrete, galvanized
surfaces, surfaces designed as part of a composite steel concrete section,
or surfaces within 0.5 inch of the toe of the welds prior to welding
(except surfaces on which metal decking is to be welded). Slip critical
surfaces shall be primed with a Class B coating. Prior to assembly, prime
surfaces which will be concealed or inaccessible after assembly. Do not
apply primer in foggy or rainy weather; when the ambient temperature is
below 45 degrees F or over 95 degrees F; or when the primer may be exposed
to temperatures below 40 degrees F within 48 hours after application,
unless approved otherwise by the Contracting Officer.

2.7.2.1 Cleaning

SSPC SP 6, except steel exposed in spaces above ceilings, attic spaces,
furred spaces, and chases that will be hidden to view in finished
construction may be cleaned to SSPC SP 3 when recommended by the shop
primer manufacturer. Maintain steel surfaces free from rust, dirt, oil,
grease, and other contaminants through final assembly.

2.7.2.2 Primer
Apply primer to a minimum dry film thickness of 2.0 mil except provide the
Class B coating for slip critical joints in accordance with the coating

manufacturer's recommendations. Repair damaged primed surfaces with an
additional coat of primer.
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PART 3 EXECUTION

3.

1 FABRICATION

Fabrication shall be in accordance with the applicable provisions of AISC
316. Fabrication and assembly shall be done in the shop to the greatest
extent possible. The fabricating plant shall be certified under the AISC
FCD for Category sbd structural steelwork. Compression joints depending on
contact bearing shall have a surface roughness not in excess of 500 micro
inches as determined by ASME B46.1, and ends shall be square within the
tolerances for milled ends specified in ASTM A 6/A 6M. Structural
steelwork, except surfaces of steel to be encased in concrete, surfaces to
be field welded, surfaces to be fireproofed, and contact surfaces of
friction-type high-strength bolted connections shall be prepared for
painting in accordance with endorsement "P" of AISC FCD and primed with the
specified paint.

.2 OMITTED

.3 ERECTION

a: Erection of structural steel, except as indicated in item b.
below, shall be in accordance with the applicable provisions of
AISC 316 endorsement F of AISC FCD. Erection plan shall be
reviewed, stamped and sealed by a licensed structural engineer.

b. For low-rise structural steel buildings ( 60 feet tall or less and
a maximum of 2 stories), the erection plan shall conform to AISC
303 and the structure shall be erected in accordance withAISC 810.

Provide for drainage in structural steel. After final positioning of steel
members, provide full bearing under base plates and bearing plates using
nonshrink grout. Place nonshrink grout in accordance with the
manufacturer's instructions.

.3.1 STORAGE

Material shall be stored out of contact with the ground in such manner and
location as will minimize deterioration.

.4 CONNECTIONS

Except as modified in this section, connections not detailed shall be
designed in accordance with AISC 335. Build connections into existing
work. Do not tighten anchor bolts set in concrete with impact torque
wrenches. Punch, subpunch and ream, or drill bolt holes. Bolts, nuts, and
washers shall be clean of dirt and rust, and lubricated immediately prior
to installation.

4.1 Common Grade Bolts
ASTM A 307 bolts shall be tightened to a "snug tight" fit. "Snug tight" is
the tightness that exists when plies in a joint are in firm contact. If

firm contact of joint plies cannot be obtained with a few impacts of an
impact wrench, or the full effort of a man using a spud wrench, contact the
Contracting Officer for further instructions.
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3

4.2 High-Strength Bolts

ASTM A 325 and ASTM A 490 bolts shall be fully tensioned to 70 percent of
their minimum tensile strength. Provide load indicator bolts or washers in
all ASTM A 325M bolted connections, except provide only load indicator
washers for slip critical connections. Direct tension indicator
tightening, , or installation of alternate design fasteners, shall be the
only acceptable tightening methods. Use only direct tension indicator
tightening for slip critical connections. Bolts shall be installed in
connection holes and initially brought to a snug tight fit. After the
initial tightening procedure, bolts shall then be fully tensioned,
progressing from the most rigid part of a connection to the free edges.

.5 WELDING

AWS D1.1/D1.1M, except use only shielded metal arc welding and low hydrogen
electrodes for ASTM A 514/A 514M steel. Do not stress relieve ASTM A 514/A
514M steel by heat treatment. Grind exposed welds smooth as indicated.
Provide AWS D1.1/D1.1M qualified welders, welding operators, and tackers.

The contractor shall develop and submit the Welding Procedure
Specifications (WPS) for all welding, including welding done using
prequalified procedures. Prequalified procedures may be submitted for
information only; however, procedures that are not prequalified shall be
submitted for approval.

.5.1 Removal of Temporary Welds, Run-Off Plates, and Backing Strips

Remove only from finished areas.

.6 SHOP PRIMER REPAIR

Repair shop primer in accordance with the paint manufacturer's
recommendation for surfaces damaged by handling, transporting, cutting,
welding, or bolting.

.6.1 Field Priming

Field priming of steel exposed to the weather, or located in building areas
without HVAC for control of relative humidity. After erection, the field
bolt heads and nuts, field welds, and any abrasions in the shop coat shall
be cleaned and primed with paint of the same quality as that used for the
shop coat.

.7 GALVANIZING REPAIR

Provide as indicated or specified. Galvanize after fabrication where
practicable. Repair damage to galvanized coatings using ASTM A 780 zinc
rich paint for galvanizing damaged by handling, transporting, cutting,
welding, or bolting. Do not heat surfaces to which repair paint has been
applied.

.8 FIELD QUALITY CONTROL

Perform field tests, and provide labor, equipment, and incidentals required
for testing, except that electric power for field tests will be furnished
as set forth in Division 1. The Contracting Officer shall be notified in
writing of defective welds, bolts, nuts, and washers within 7 working days
of the date of weld inspection.
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3.8.1 Welds
3.8.1.1 Visual Inspection

AWS D1.1/D1.1M. Furnish the services of AWS-certified welding inspectors
for fabrication and erection inspection and testing and verification
inspections. Welding inspectors shall wvisually inspect and mark welds,
including fillet weld end returns.

3.8.1.2 Nondestructive Testing

AWS D1.1/D1.1M. Test locations shall be selected by the Contracting
Officer. If more than 20 percent of welds made by a welder contain defects
identified by testing, then all welds made by that welder shall be tested
by radiographic or ultrasonic testing, as approved by the Contracting
Officer. When all welds made by an individual welder are required to be
tested, magnetic particle testing shall be used only in areas inaccessible
to either radiographic or ultrasonic testing. Retest defective areas after
repair.

a. Testing frequency: Provide the following types and number of

tests:

Test Type Number of Tests
Ultrasonic 15%
Magnetic Particle 15%

Dye Penetrant 15%

3.8.2 Omitted

3.8.3 Omitted

3.8.4 High-Strength Bolts

3.8.4.1 Testing Bolt, Nut, and Washer Assemblies

Test a minimum of 3 bolt, nut, and washer assemblies from each mill
certificate batch in a tension measuring device at the job site prior to
the beginning of bolting start-up. Demonstrate that the bolts and nuts,
when used together, can develop tension not less than the provisions
specified in AISC 348, Table 4, depending on bolt size and grade. The bolt
tension shall be developed by tightening the nut. A representative of the
manufacturer or supplier shall be present to ensure that the fasteners are
properly used, and to demonstrate that the fastener assemblies supplied
satisfy the specified requirements.

3.8.4.2 Inspection

Inspection procedures shall be in accordance with AISC 348, Section 9.
Confirm and report to the Contracting Officer that the materials meet the
project specification and that they are properly stored. Confirm that the
faying surfaces have been properly prepared before the connections are
assembled. Observe the gspecified job site testing and calibration, and
confirm that the procedure to be used provides the required tension.
Monitor the work to ensure the testing procedures are routinely followed on
joints that are specified to be fully tensioned.
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3.8.4.3 Testing

The Government has the option to perform nondestructive tests on 5 percent
of the installed bolts to verify compliance with pre-load bolt tension
requirements. The nondestructive testing will be done in-place using an
ultrasonic measuring device or any other device capable of determining
in-place pre-load bolt tension. The test locations shall be selected by
the Contracting Officer. If more than 10 percent of the bolts tested
contain defects identified by testing, then all bolts used from the batch
from which the tested bolts were taken, shall be tested. Retest new bolts
after installation.

3.8.5 Testing for Embrittlement
ASTM A 143 for steel products hot-dip galvanized after fabrication.

-- End of Section --
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SECTION 05300A

STEEL DECKING
01/02

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
AMERICAN IRON AND STEEL INSTITUTE (AISI)
AISTI SG-973 (1996) Cold-Formed Steel Design Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 611 (1997) Structural Steel (SS), Sheet,
Carbon, Cold-Rolled

ASTM A 653/A 653M (2000) Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

ASTM A 780 (2000) Repair of Damaged and Uncoated
Areas of Hot-Dipped Galvanized Coatings

ASTM A 792/A 792M (1999) Steel Sheet, 55% Aluminum-Zinc
Alloy-Coated by the Hot-Dip Process

STEEL DECK INSTITUTE (SDI)
SDI DDMO1 (1991) Diaphragm Design Manual
SDI 30 (1995) Design Manual for Composite Decks,
Form Decks, Roof Decks, and Cellular Metal
Floor Deck with Electrical Distribution

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC Paint 20 (1991) Zinc-Rich Primers (Type I -
"Inorganic" and Type II - "Organic")

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings

Deck Units; G, AE
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1.

PART 2

2.

Accessories; G, AE
Attachments; G, AE
Holes and Openings; G, AE

Drawings shall include type, configuration, structural
properties, location, and necessary details of deck units,
accessories, and supporting members; size and location of holes to
be cut and reinforcement to be provided; location and sequence of
welded or fastener connections; and the manufacturer's erection
instructions.

SD-03 Product Data

Deck Units;

Design computations for the structural properties of the deck
units or SDI certification that the units are designed in
accordance with SDI specificatiomns.

Attachments;
Prior to welding operations, copies of qualified procedures and

lists of names and identification symbols of qualified welders and
welding operators.

SD-04 Samples

Deck Units;
Accessories;

A 2 sq. ft. sample of the decking material to be used, along
with a sample of each of the accessories used. A sample of
acoustical material to be used shall be included.

SD-07 Certificates

Deck Units;
Attachments;

Manufacturer's certificates attesting that the decking material
meets the specified requirements. Manufacturer's certificate
attesting that the operators are authorized to use the
low-velocity piston tool.

DELIVERY, STORAGE, AND HANDLING

Deck units shall be delivered to the site in a dry and undamaged condition,
stored off the ground with one end elevated, and stored under a
weathertight covering permitting good air circulation. Finish of deck
units shall be maintained at all times by using touch-up paint whenever
necessary to prevent the formation of rust.

PRODUCTS

DECK UNITS

Deck units shall conform to SDI 30. Panels of maximum possible lengths
shall be used to minimize end laps. Deck units shall be fabricated in
lengths to span 3 or more supports with flush, telescoped, or nested 2 inch
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laps at ends, and interlocking, or nested side laps, unless otherwise
indicated. Deck with cross-sectional configuration differing from the
units indicated may be used, provided that the properties of the proposed
units, determined in accordance with AISI SG-973, are equal to or greater
than the properties of the units indicated and that the material will fit
the space provided without requiring revisions to adjacent materials or
systems.

2.1.1 Roof Deck

Steel deck used in conjunction with insulation and built-up roofing shall
conform to ASTM A 792/A 792M, ASTM A 611 or ASTM A 792/A 792M. Roof deck
units shall be fabricated of the steel design thickness required by the
design drawings and shall be shop painted zinc-coated in conformance with
ASTM A 653/A 653M, G90 coating class or aluminum-zinc coated in accordance
with ASTM A 792/A 792M Coating Designation AZ55.

2.1.2 Omitted
2.1.3 Composite Deck

Deck to receive concrete as a filler or for composite deck assembly shall
conform to ASTM A 653/A 653M or ASTM A 611. Deck used as the tension
reinforcing in composite deck shall be fabricated of the steel design
thickness required by the design drawings, and shall be zinc-coated in
conformance with ASTM A 653/A 653M, G60 coating class. Deck units used in
composite deck shall have adequate embossment to develop mechanical shear
bond to provide composite action between the deck and the concrete.

2.1.4 Omitted

2.2 TOUCH-UP PAINT
Touch-up paint for shop-painted units shall be of the same type used for
the shop painting and touch-up paint for zinc-coated units shall be an
approved galvanizing repair paint with a high-zinc dust content. Welds
shall be touched-up with paint conforming to SSPC Paint 20 in accordance
with ASTM A 780. Finish of deck units and accessories shall be maintained
by using touch-up paint whenever necessary to prevent the formation of rust.

2.3 ADJUSTING PLATES
Adjusting plates or segments of deck units shall be provided in locations
too narrow to accommodate full-size units. As far as practical, the plates
shall be the same thickness and configuration as the deck units.

2.4 CLOSURE PLATES

2.4.1 Closure Plates for Roof Deck
Voids above interior walls shall be closed with sheet metal where shown.
Open deck cells at parapets, end walls, eaves, and openings through roofs
shall be closed with sheet metal. Sheet metal shall be same thickness as
deck units.

2.4.2 Closure Plates for Composite Deck
The concrete shall be supported and retained at each floor level. Provide

edge closures at all edges of the slab of sufficient strength and stiffness
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to support the wet concrete. Metal closures shall be provided for all
openings in composite steel deck 1/4 inch and over, including but not
limited to:

.4.2.1 Cover Plates to Close Panels

Cover plates to close panel edge and end conditions and where panels change
direction or abut. Butt joints in composite steel deck may receive a tape
joint cover.

.5 ACCESSORIES

The manufacturer's standard accessories shall be furnished as necessary to
complete the deck installation. Metal accessories shall be of the same
material as the deck and have minimum design thickness as follows: saddles,

0.0474 inch; welding washers, 0.0598 inch; cant strip, 0.0295 inch; other
metal accessories, 0.0358 inch; unless otherwise indicated. Accessories
shall include but not be limited to saddles, welding washers, cant strips,
butt cover plates, underlapping sleeveg, and ridge and valley plates.

PART 3 EXECUTION

3

.1 ERECTION

Erection of deck and accessories shall be in accordance with SDI 30 and the
approved detail drawings. Damaged deck and accessories including material
which is permanently stained or contaminated, with burned holes or deformed
shall not be installed. The deck units shall be placed on secure supports,
properly adjusted, and aligned at right angles to supports before being
permanently secured in place. The deck shall not be used for storage or as
a working platform until the units have been secured in position. Loads
shall be distributed by appropriate means to prevent damage during
construction and to the completed assembly. The maximum uniform
distributed storage load shall not exceed the design live load. There
shall be no loads suspended directly from the steel deck.

.2 OMITTED

.3 ATTACHMENTS

All fasteners shall be installed in accordance with the manufacturer's
recommended procedure, except as otherwise specified. The deck units shall
be fastened with screws to supports as indicated on the design drawings
and in accordance with requirements of SDI 30. Holes and similar defects
will not be acceptable. Deck ends shall be lapped 2 inches. All partial
or segments of deck units shall be attached to structural supports in
accordance with Section 2.5 of SDI DDMO1.

.4 HOLES AND OPENINGS

All holes and openings required shall be coordinated with the drawings,
specifications, and other trades. Holes and openings shall be drilled or
cut, reinforced and framed as indicated on the drawings or described in the
specifications and as required for rigidity and load capacity. Holes and
openings less than 6 inches across require no reinforcement. Holes and
openings 6 to 12 inches across shall be reinforced by 0.0474 inch thick
steel sheet at least 12 inches wider and longer than the opening and be
fastened to the steel deck at each corner of the sheet and at a maximum of
6 inches on center. Holes and openings larger than 12 inches shall be
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reinforced by steel angles installed perpendicular to the steel joists and
supported by the adjacent steel joists. Steel angles shall be installed
perpendicular to the deck ribs and shall be fastened to the angles
perpendicular to the steel joists. Openings must not interfere with
seismic members such as chords and drag struts.

3.5 PREPARATION OF FIRE-PROOFED SURFACES

Deck surfaces, both composite and noncomposite, which are to receive
sprayed-on fireproofing, shall be galvanized and shall be free of all
grease, mill oil, paraffin, dirt, salt, and other contaminants which impair
adhesion of the fireproofing. Any required cleaning shall be done prior to
steel deck installation using a cleaning method that is compatible with the
sprayed-on fireproofing.

-- End of Section --
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SECTION 05400A

COLD-FORMED STEEL FRAMING
01/02

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the
basic designation only.

AMERICAN IRON AND STEEL INSTITUTE (AISI)
AISI SG-971-Spec (1996) Specification and Commentary for
the Design of Cold-Formed Steel Structural
Members and Commentary; includes SG-2000-1
Supp 1 to 1996 Spec, dated 2000
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123/A 123M (2001) Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products

ASTM A 153/A 153M (2001) Zinc Coating (Hot-Dip) on Iron and
Steel Hardware

ASTM A 370 (1997a) Mechanical Testing of Steel
Products
ASTM A 653/A 653M (2000) Steel Sheet, Zinc-Coated

(Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

ASTM B 633 (1985; R 1998) Electrodeposited Coatings
of Zinc on Iron and Steel

ASTM C 955 (2000a) Load-Bearing (Transverse and
Axial) Steel Studs, Runners (Tracks), and
Bracing or Bridging for Screw Application
of Gypsum Panel Products and Metal Plaster

Bases

ASTM E 329 (2000b) Agencies Engaged in the Testing
and/or Inspection of Materials Used in
Construction

AMERICAN WELDING SOCIETY (AWS)

AWS D1.3 (1998) Structural Welding Code - Sheet
Steel

SOCIETY OF AUTOMOTIVE ENGINEERS INTERNATIONAL (SAE)

SAE J78 (1998) Steel Self Drilling Tapping Screws
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2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Framing Components; G, AE

a. Cross sections, plans, and/or elevations showing component
types and locations for each framing application; including shop
coatings and material thicknesses for each framing component.

b. Connection details showing fastener type, quantity,
location, and other information to assure proper installation.

c. Drawings depicting panel configuration, dimensions,
components, locations, and construction sequence if the Contractor
elects to install prefabricated/prefinished frames.

SD-07 Certificates
Mill Certificates; G, RE
Mill certificates or test reports from independent testing
agency, qualified in accordance with ASTM E 329, showing that the
steel sheet used in the manufacture of each cold-formed component
complies with the minimum yield strengths and uncoated steel

thickness specified. Test reports shall be based on the results
of three coupon tests in accordance with ASTM A 370.

Welds; G, RE

Certified copies of welder qualifications test records showing
qualification in accordance with AWS D1.3.

Submit structural calculations, sealed and signed by a qualified

registered Professional Engineer, verifying framing assembly's
ability to meet or exceed local code and design requirements.

1.3 DELIVERY, HANDLING AND STORAGE
Materials shall be delivered and handled preventing bending or other
damage, and avoiding contact with soil or other contaminating materials.
Finish of the framing members shall be maintained at all times, using an
approved high zinc dust content, galvanizing repair paint whenever
necessary to prevent the formation of rust.

PART 2 PRODUCTS

2.1 STEEL STUDS, TRACKS, BRACING, BRIDGING, AND ACCESSORIES
Framing components shall comply with ASTM C 955 and the following:

a. Material shall be corrosion-resistant steel complying with ASTM A
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653/A 653M, Grade 33 or higher, having a minimum yield of 33,000
psi and a G 60 minimum zinc coating.

b. Minimum uncoated steel thickness (design thickness times 0.95):

(1) . Studs and Tracks: See drawings.

(2) . Bracing and bridging: Thickness as shown on the drawings.
(3). Accessories: Standard thickness as provided by the
manufacturer.

c¢. Stud and Track web depth: 3-5/8, 6 inches.
d. Stud flange width: 1-5/8 inches.
e. Stud effective section properties as shown on the drawings.
2.2 MARKINGS
Studs and track shall have product markings on the web of the section. The
markings shall be repeated throughout the length of the member at a maximum
spacing of 4 feet on center and shall be legible and easily read. The
product marking shall include the following:
a. Manufacturer's identification.
b. Minimum delivered uncoated steel thickness.
c. Protective coating designator.
d. Minimum yield strength.
2.3 CONNECTIONS
Screws for steel-to-steel connections shall be self-drilling tapping in
compliance with SAE J78 of the type, size, and location as shown on the
drawings. Electroplated screws shall have a Type II coating in accordance
with ASTM B 633. Screws, bolts, and anchors shall be hot-dipped galvanized
in accordance with ASTM A 123/A 123M or ASTM A 153/A 153M as appropriate.
Screws bolts, and anchors shall Dbe hot dipped galvanized in accordance
with ASTM A 123/A 123Mor ASTM A 153/A 153M as appropriate.
PART 3 EXECUTION
3.1 Delivery, Handling and Storage
a. Materials shall be delivered and handled in a manner to avoid
bending or other damage and to avoid contact with the soil or other
contaminating materials.
b. Finish of the framing members shall be maintained at all times,

using an approved high zinc dust content galvanizing repair paint whenever
necessary to prevent the formation of rust.
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3

3

3

.2 CONNECTIONS

2.1 Welds

All welding shall be performed in accordance with AWS D1.3, as modified by
AISI SG-971-Spec. All welders, welding operations, and welding procedures
shall be qualified according to AWS D1.3. All welds shall be cleaned and

coated with rust inhibitive galvanizing paint.

2.2 Screws

Screws shall be of the self-drilling self-tapping type, size, and location
shown on the drawings. Screw penetration through joined materials shall
not be less than three exposed threads. Minimum spacings and edge
distances for screws shall be as specified in AISI SG-971-Spec. Screws
covered by sheathing materials shall have low profile heads.

.2.3 Anchors

Anchors shall be of the type, size, and location shown on the drawings.

.3 INSTALLATION

.3.1 General Requirements

a. Prefabricated frames shall be square, with components attached to
prevent racking during fabrication, transportation, and lifting.
Design and construction of frames shall include provisions for
lifting.

b. Cutting of steel framing shall be by saw, shear, or plasma cutting
equipment. Oxyacetylene torch cutting is not permitted.

c. Temporary bracing shall be provided and remain in place until work
is permanently stabilized.

d. Abutting lengths of track shall be butt-welded, spliced, or each
length securely anchored to a common structural element. Track
shall be securely anchored to the supporting structure as shown on
the drawings.

e. Splicing of framing components, other than track and tension
members, 1s not permitted.

f. Wire tying of framing members is not permitted.

.3.2 Omitted

-- End of Section --
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SECTION 05500A

MISCELLANEOUS METAL
01/02

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1997) Designation System for Aluminum
Finishes

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123/A 123M (2001) Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products

ASTM A 36/A 36M (2000a) Carbon Structural Steel

ASTM A 53/A 53M (2001) Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless

ASTM A 653/A 653M (2000) Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

ASTM A 924/A 924M (1999) General Requirements for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process

ASTM E 814 (2000) Fire Tests of Through-Penetration

Fire Stops
AMERICAN WELDING SOCIETY (AWS)
AWS D1.1/D1.1M (2000) Structural Welding Code - Steel
NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)
NAAMM MBG 531 (1994) Metal Bar Grating Manual
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 10 (1998; Errata 10-98-1) Portable Fire
Extinguishers
1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
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submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Miscellaneous Metal Items;.

Detail drawings indicating material thickness, type, grade, and
class; dimensions; and construction details. Drawings shall
include catalog cuts, erection details, manufacturer's descriptive
data and installation instructions, and templates.

1.3 GENERAL REQUIREMENTS

The Contractor shall verify all measurements and shall take all field
measurements necessary before fabrication. Welding to or on structural
steel shall be in accordance with AWS D1.1/D1.1M. Items specified to be
galvanized, when practicable and not indicated otherwise, shall be hot-dip
galvanized after fabrication. Galvanizing shall be in accordance with ASTM
A 123/A 123M, ASTM A 653/A 653M, or ASTM A 924/A 924M, as applicable.
Exposed fastenings shall be compatible materials, shall generally match in
color and finisgh, and shall harmonize with the material to which fastenings
are applied. Materials and parts necessary to complete each item, even
though such work is not definitely shown or specified, shall be included.
Poor matching of holes for fasteners shall be cause for rejection.
Fastenings shall be concealed where practicable. Thickness of metal and
details of assembly and supports shall provide strength and stiffness.
Joints exposed to the weather shall be formed to exclude water.

1.4 DISSIMILAR MATERIALS

Where dissimilar metals are in contact, or where aluminum is in contact
with concrete, mortar, masonry, wet or pressure-treated wood, or absorptive
materials subject to wetting, the surfaces shall be protected with a coat
of bituminous paint or asphalt varnish.

1.5 WORKMANSHIP

Miscellaneous metalwork shall be well formed to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce
clean true lines and surfaces. Welding shall be continuous along the
entire area of contact except where tack welding is permitted. Exposed
connections of work in place shall not be tack welded. Exposed welds shall
be ground smooth. Exposed surfaces of work in place shall have a smooth
finish, and unless otherwise approved, exposed riveting shall be flush.
Where tight fits are required, joints shall be milled. Corner joints shall
be coped or mitered, well formed, and in true alignment. Work shall be
accurately set to established lines and elevations and securely fastened in
place. 1Installation shall be in accordance with manufacturer's
installation instructions and approved drawings, cuts, and details.

1.6 ANCHORAGE
Anchorage shall be provided where necessary for fastening miscellaneous

metal items securely in place. Anchorage not otherwise specified or
indicated shall include slotted inserts made to engage with the anchors,
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expansion shields, and power-driven fasteners when approved for concrete;
toggle bolts and through bolts for masonry; machine and carriage bolts for
steel; and lag bolts and screws for wood.

.7 ALUMINUM FINISHES

Unless otherwise specified, aluminum items shall have anodized finish. The
thickness of the coating shall be not less than that specified for
protective and decorative type finishes for items used in interior
locations or architectural Class I type finish for items used in exterior
locations in AA DAF-45. Items to be anodized shall receive a polished
satin finish.

.8 SHOP PAINTING

Surfaces of ferrous metal except galvanized surfaces, shall be cleaned and
shop coated with the manufacturer's standard protective coating unless
otherwise specified. Surfaces of items to be embedded in concrete shall
not be painted. Items to be finish painted shall be prepared according to
manufacturer's recommendations or as specified.

PART 2 PRODUCTS

2

.1 ACCESS DOORS AND PANELS

Doors and panels shall be flush type unless otherwise indicated. Frames
for access doors shall be fabricated of not lighter than 16 gauge steel
with welded joints and finished with anchorage for securing into
construction. Access doors shall be a minimum of 14 by 20 inches and of
not lighter than 14 gauge steel, with stiffened edges, complete with
attachments. Access doors shall be hinged to frame and provided with a
flush face, screw driver operated latch. Exposed metal surfaces shall have
a baked enamel finish.

.2 OMITTED

.3 CLEANOUT DOORS

Cleanout doors shall be cast iron, shall be provided with frames, and
unless otherwise indicated, shall be sized to match flues. The frames
shall have a continuous flange and anchors for securing into masonry. The
doors shall be smokeproof, hinged, and shall have fastening devices to hold
the door closed.

.4 OMITTED

.5 CORNER GUARDS AND SHIELDS

Corner guards and shields for jambs and sills of openings and edges of
platforms shall be steel shapes and plates anchored in masonry or concrete
with welded steel straps or end weld stud anchors. Corner guards for use
with glazed or ceramic tile finish on walls shall be formed of 0.0625 inch
thick corrosion-resisting steel with polished or satin finish, shall extend
5 feet above the top of cove base or to the top of the wainscot, whichever
is less, and shall be securely anchored to the supporting wall. Corner
guards on exterior shall be galvanized.
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2.6 DOOR GUARDS

Door guards shall be constructed of woven steel wire or expanded metal
framed with structural steel shapes. Expanded metal guards shall be of
1-1/2 inch No. 10 mesh, welded to 1 by 1 by 1/8 inch angle frame.
Woven-wire panel shall be of 10 gauge, 1-1/2 inch mesh secured through
weaving to 1 inchchannel frame or around a 3/8 inch round bar frame.
Corners of frames shall be mitered and welded. Guards shall be sized as
indicated.

2.7 PIPE GUARDS

Pipe guards shall be heavy duty steel pipe conforming to ASTM A 53/A 53M,
Type E or S, weight STD, black finish.

2.8 DOWNSPOUT BOOTS

Downspout boots shall be cast iron with receiving bells sized to fit
downspouts.

2.9 OMITTED

2.10 OMITTED

2.11 OMITTED

2.12 OMITTED

2.13 OMITTED

2.14 HANDRATLS
Handrails shall be designed to resist a concentrated load of 200 pounds in
any direction at any point of the top of the rail or 20 pounds per foot
applied horizontally to top of the rail, whichever is more severe.

2.14.1 Steel Handrailg, Including Carbon Steel Inserts
Steel handrails, including inserts in concrete, shall be steel pipe
conforming to ASTM A 53/A 53M. Steel railings shall be 1-1/2 inch nominal
size. Railings shall be hot-dip galvanized. Pipe collars shall be

hot-dip galvanized steel.

a. Joint posts, rail, and corners shall be fabricated by one of the
following methods:

(1) Flush type rail fittings of commercial standard, welded and
ground smooth with railing splice locks secured with 3/8 inch
hexagonal recessed-head setscrews.

(2) Mitered and welded joints by fitting post to top rail and
intermediate rail to post, mitering corners, groove welding
joints, and grinding smooth. Railing splices shall be butted and
reinforced by a tight fitting interior sleeve not less than 6
inches long.

(3) Railings may be bent at corners in lieu of jointing, provided
bends are made in suitable jigs and the pipe is not crushed.
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b. Removable sections, toe-boards, and brackets shall be provided as
indicated.

2.15 OMITTED
2.16 OMITTED
2.17 OMITTED
2.18 MIRROR FRAMES

Frames for plate glass mirrors larger than 18 by 30 inches shall be
fabricated from corrosion-resisting steel with satin finish. Frames shall
be provided with concealed fittings and tamperproof mountings.

2.19 MISCELLANEOUS

Miscellaneous plates and shapes for items that do not form a part of the
structural steel framework, such as lintelg, sill angles, miscellaneous
mountings, and frames, shall be provided to complete the work.

2.20 OMITTED
2.21 OMITTED
2.22 OMITTED
2.23 OMITTED
2.24 SAFETY NOSING

Safety nosings shall be of cast iron with cross-hatched, abrasive surface.
Nosing shall be 3 inches wide and terminating at not more than 6 inches
from the ends of treads, except nosing for metal pan cement-filled treads
shall extend the full length of the tread. Safety nosings shall be
provided with anchors not less than 3/4 inch long. Integrally cast
mushroom anchors are not acceptable.

2.25 OMITTED
2.26 STEEL STAIRS

Steel stairs shall be complete with structural or formed channel stringers,
metal pan cement-filled treads, landings, columns, handrails, and necessary
bolts and other fastenings as indicated. Structural steel shall conform to
ASTM A 36/A 36M. Stairs and accessories shall be painted. Structural
steel supporting the stairs shall be treated with spray-applied
fireproofing per specification section 07810. Risers on stairs with metal
pan treads shall be deformed to form a sanitary cove to retain the tread
concrete. Nosings shall have a heat-treated extruded aluminum base.
Non-slip surface shall consist of a mixture of aluminum oxide and silicon
carbide granules in an epoxy matrix locked into the extruded channels of
the base. The abrasive ribs shall project a minimum of 1/16" above the
extruded channels. Nosings shall terminate not more than 1/8" from ends of
steps. Nosings shall be furnished with wing anchors, bolts and nuts or
concealed anchors. Gratings for treads and landings shall conform to NAAMM
MBG 531.
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2

.27 STEEL DOOR FRAMES

Steel door frames built from structural shapes shall be neatly mitered and
securely welded at the corners with all welds ground smooth. Jambs shall
be provided with 2 by 1/4 by 12 inch bent, adjustable metal anchors spaced
not over 2 feet 6 inches on centers. Provision shall be made to stiffen
the top member for all spans over 3 feet. Continuous door stops shall be
made of 1-1/2 by 5/8 inch bars.

.28 OMITTED

.29 OMITTED

.30 OMITTED

.31 OMITTED

.32 WINDOW SUB-SILL

Window sub-sill shall be of extruded aluminum alloy of size and design
indicated. ©Not less than two anchors per window section shall be provided
for securing into mortar joints of masonry sill course. Sills for banks of
windows shall have standard mill finish with a protective coating, prior to
shipment, of two coats of a clear, colorless, methacrylate lacquer applied
to all surfaces of the sills.

.33 OMITTED

.34 FIRE EXTINGUISHER CABINETS

Cabinets to be located in fire-rated walls shall be fire-rated type,
fabricated in accordance with ASTM E 814, and shall be listed by an
approved testing agency for 1- and 2-hour combustible and non-combustible
wall systems. The testing agency's seal shall be affixed to each
fire-rated cabinet. Cabinets shall be of the recessed type suitable for 10
pound extinguishers. Box and trim shall be of heavy gage rolled steel.
Door shall be a rigid frame with full length piano type hinge and double
strength (DSA) glass panel. Door and panel shall have the manufacturer's
standard white baked enamel finish inside and out.

PART 3 EXECUTION

3

.1 GENERAL INSTALLATION REQUIREMENTS

All items shall be installed at the locations shown and according to the
manufacturer's recommendations. Items listed below require additional
procedures as specified.

.2 REMOVABLE ACCESS PANELS

A removable access panel not less than 12 by 12 inches shall be installed
directly below each valve, flow indicator, damper, or air splitter that is
located above the ceiling, other than an acoustical ceiling, and that would
otherwise not be accessible.
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3.3 OMITTED

3.4 DOOR GUARD FRAME
Door guard frame shall be mounted over the glazed opening using 1/4 inch
lag bolts on the interior of wood doors or tamperproof through bolts on the
interior of metal doors.

3.5 INSTALLATION OF PIPE GUARDS
Pipe guards shall be set vertically in concrete piers. Piers shall be
constructed of, and the hollow cores of the pipe filled with, concrete
having a compressive strength of 3000 psi.

3.6 INSTALLATION OF DOWNSPOUT BOOTS

Downspouts shall be secured to building through integral lips with
appropriate fasteners.

3.7 ATTACHMENT OF HANDRAILS
Toeboards and brackets shall be installed where indicated. Splices, where
required, shall be made at expansion joints. Removable sections shall be
installed as indicated.

3.7.1 Installation of Steel Handrails
Installation shall be base plates bolted to stringers or structural steel
framework. Rail ends shall be secured by steel pipe flanges anchored by
expansion shields and bolts.

3.8 OMITTED

3.9 OMITTED

3.10 PARTITION POSTS AND OPENINGS
Posts shall be set in shoes bolted to the floor and in caps tap-screwed to
clip angles in overhead construction, as indicated. Openings shall be
formed using channels similar to the partition frames at ducts, pipes, and
other obstructions.

3.11 OMITTED

3.12 OMITTED

3.13 INSTALLATION OF SAFETY NOSINGS
Nosing shall be completely embedded in concrete before the initial set of
the concrete occurs and shall finish flush with the top of the concrete
surface.

3.14 DOOR FRAMES

Door frames shall be secured to the floor slab by means of angle clips and
expansion bolts. Continuous door stops shall be welded to the frame or tap
screwed with countersunk screws at no more than 18 inchcenters, assuring
in either case full contact with the frame. Any necessary reinforcements
shall be made and the frames shall be drilled and tapped as required for
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hardware.
3.15 OMITTED
3.16 OMITTED
3.17 OMITTED
3.18 OMITTED
3.19 OMITTED
3.20 INSTALLATION OF FIRE EXTINGUISHER CABINETS

Metal fire extinguisher cabinets shall be furnished and installed in
accordance with NFPA 10 where shown on the drawings or specified.

-- End of Section --
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SECTION 06100A

ROUGH CARPENTRY
02/02

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN FOREST & PAPER ASSOCIATION (AF&PA)
AF&PA T101 (1991; Supple 1993; Addenda Apr 1997;
Supple T02) National Design Specification

for Wood Construction

AF&PA T10 (2001) Wood Frame Construction Manual for
One- and Two-Family Dwellings

AMERICAN INSTITUTE OF TIMBER CONSTRUCTION (AITC)
AITC 111 (1979) Recommended Practice for Protection
of Structural Glued Laminated Timber
During Transit, Storage and Erection

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 307 (2000) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

ASTM C 1136 (1995) Flexible, Low Permeance Vapor
Retarders for Thermal Insulation

ASTM C 1177/C 1177M (1999) Glass Mat Gypsum Substrate for Use
as Sheathing

ASTM C 1289 (1998) Faced Rigid Cellular
Polyisocyanurate Thermal Insulation Board

ASTM C 518 (1998) Steady-State Heat Flux Measurements
and Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus

ASTM C 553 (1999) Mineral Fiber Blanket Thermal
Insulation for Commercial and Industrial
Applications

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal
Insulation

ASTM C 591 (1994) Unfaced Preformed Rigid Cellular

Polyisocyanurate Thermal Insulation
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ASTM C 665 (1998) Mineral-Fiber Blanket Thermal
Insulation for Light Frame Construction
and Manufactured Housing

ASTM C 79/C 79M (2000) Treated Core and Nontreated Core
Gypsum Sheathing Board

ASTM E 154 (1988; R 1999) Water Vapor Retarders Used
in Contact with Earth Under Concrete
Slabs, on Walls, or as Ground Cover

ASTM E 84 (2000a) Surface Burning Characteristics of
Building Materials

ASTM E 96 (2000) Water Vapor Transmission of
Materials
ASTM F 547 (1977; R 1995) Definitions of Terms

Relating to Nails for Use with Wood and
Wood-Based Materials

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)
AWPA C2 (2000) Lumber, Timber, Bridge Ties and
Mine Ties - Preservative Treatment by

Pressure Processes

AWPA C9 (1997) Plywood - Preservative Treatment by
Pressure Processes

AWPA M4 (1999) Standard for the Care of
Preservative-Treated Wood Products

AWPA PS5 (2000) Standards for Waterborne
Preservatives

APA - THE ENGINEERED WOOD ASSOCIATION (APA)

APA EWS R540C (1996) Builder Tips Proper Storage and
Handling of Glulam Beams

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)
FM DS 1-49 (2000) Perimeter Flashing
NATIONAL HARDWOOD LUMBER ASSOCIATION (NHLA)

NHLA Rules (1994) Rules for the Measurement &
Inspection of Hardwood & Cypress

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)

NELMA Grading Rules (1997) Standard Grading Rules for
Northeastern Lumber

REDWOOD INSPECTION SERVICE (RIS)

RIS Grade Use (1997) Grades of California Redwood Lumber
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SOUTHERN CYPRESS MANUFACTURERS ASSOCIATION (SCMA)

SCMA Spec (1986; Supple No. 1, Aug 1993) Standard
Specifications for Grades of Southern
Cypress

SOUTHERN PINE INSPECTION BUREAU (SPIB)

SPIB 1003 (1994; Supple 8 thru 11) Standard Grading
Rules for Southern Pine Lumber

WEST COAST LUMBER INSPECTION BUREAU (WCLIB)
WCLIB 17 (1996; Supp. VII & VIII) Standard Grading
and Dressing Rules for Douglas Fir,
Western Hemlock, Western Red Cedar, White
Fir, Sitka Spruce Lumber
WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)
WWPA G-5 (1999) Western Lumber Grading Rules 95
1.2 OMITTED
1.3 DELIVERY AND STORAGE
Materials shall be delivered to the site in undamaged condition, stored off
ground in fully covered, well ventilated areas, and protected from extreme
changes in temperature and humidity. Laminated timber shall be handled and
stored in accordance with AITC 111 or APA EWS R540C.
PART 2 PRODUCTS
2.1 LUMBER AND SHEATHING
2.1.1 Grading and Marking
2.1.1.1 Lumber Products
Solid sawn and finger-jointed lumber shall bear an authorized gradestamp or
grademark recognized by ALSC, or an ALSC recognized certification stamp,
mark, or hammerbrand. Surfaces that are to be exposed to view shall not
bear grademarks, stamps, or any type of identifying mark. Hammer marking
will be permitted on timbers when all surfaces will be exposed to view.
2.1.1.2 Omitted
2.1.1.3 Plywood and Other Sheathing Products
Materials shall bear the grademark or other identifying marks indicating
grades of material and rules or standards under which produced, including
requirements for qualifications and authority of the inspection
organization. Except for plywood and wood structural panels, bundle
marking will be permitted in lieu of marking each individual piece.

Surfaces that are to be exposed to view shall not bear grademarks or other
types of identifying marks.
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2

1.2 Sizes

Lumber and material sizes shall conform to requirements of the rules or
standards under which produced. Unless otherwise specified, lumber shall
be surfaced on four sides. Unless otherwise specified, sizes indicated are
nominal sizes, and actual sizes shall be within manufacturing tolerances
allowed by the standard under which the product is produced.

1.3 Treatment

Exposed areas of treated wood that are cut or drilled after treatment shall
receive a field treatment in accordance with AWPA M4. Items of all-heart
material of cedar, cypress, or redwood will not require preservative
treatment, except when in direct contact with soil. Except as specified
for all-heart material of the previously mentioned species, the following
items shall be treated:

a. Wood members in contact with or within 18 inches of soil.

b. Wood members in contact with water.

c. Wood members exposed to the weather and those used in roofing
systems or as nailing strips or nailers over fiberboard or gypsum-board

wall sheathing as a base for wood siding.

d. Wood members set into concrete regardless of location, including
flush-with-deck wood nailers for roofs.

e. Wood members in contact with concrete that is in contact with soil
or water or that is exposed to weather.

.1.3.1 Lumber and Timbers

Lumber and timbers shall be treated in accordance with AWPA C2 with
waterborne preservatives listed in AWPA P5 to a retention level as follows:

a. 0.25 pcf intended for above ground use.

b. 0.40 pcf intended for ground contact and fresh water use.

.1.3.2 Plywood

Plywood shall be treated in accordance with AWPA C9 with waterborne
preservatives listed in AWPA P5 to a retention level as follows:

a. 0.25 pcf intended for above ground use.

b. 0.40 pcf intended for ground contact and fresh water use.

.1.4 Moisture Content

At the time lumber and other materials are delivered and when installed in
the work their moisture content shall be as follows:

a. Treated and Untreated Lumber Except Roof Planking: 4 inches or
less, nominal thickness, 19 percent maximum. 5 inches or more, nominal
thickness, 23 percent maximum in a 3 inch perimeter of the timber
cross-section.
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b. Omitted

c. Materials Other Than Lumber: In accordance with standard under
which product is produced.

2.1.5 Omitted

2.1.6 Omitted

2.1.7 Sheathing
Sheathing shall be glass mat gypsum.

2.1.7.1 Omitted

2.1.7.2 Gypsum Sheathing Board
Glass mat gypsum sheathing shall conform to ASTM C 79/C 79Mand ASTM C
1177/C 1177M. Gypsum board shall conform to ASTM C 79/C 79M, 1/2 inch
thick, 4 feet wide with straight edges for supports 16 inches on center
without corner bracing of framing or for supports 24 inches on center with
corner bracing of framing; 2 feet wide with V-tongue and groove edges for
supports 16 or 24 inches on center with corner bracing of framing.

2.1.8 Omitted

2.1.9 Omitted

2.1.10 Omitted

2.1.11 Omitted

2.1.12 Miscellaneous Wood Members

2.1.12.1 Nonstress Graded Members
Members shall include bridging, corner bracing, furring, grounds, and
nailing strips. Members shall be in accordance with TABLE I for the

species used. Sizes shall be as follows unless otherwise shown:

Member Size (inch)

Bridging 1 x 3 or 1 x 4 for use between members
2 x 12 and smaller; 2 x 4 for use
between members larger than 2 x 12.

Corner bracing 1 x 4.

Furring 1 x 2.

Grounds Plaster thickness by 1-1/2.

Nailing strips 1 x 3 or 1 x 4 when used as shingle

base or interior finish, otherwise
2 inch stock.
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2

2

.1.12.2 Omitted

.1.12.3 Sill Plates

Sill plates shall be standard or number 2 grade.

.1.12.4 Blocking

Blocking shall be standard or number 2 grade.

.1.12.5 Rough Bucks and Frames

Rough bucks and frames shall be straight standard or number 2 grade.

.2 ACCESSORIES AND NAILS

Markings shall identify both the strength grade and the manufacturer.
Accessories and nails shall conform to the following:

2.1 Anchor Bolts

ASTM A 307, size as indicated, complete with nuts and washers.

.2.2 Bolts: Lag, Toggle, and Miscellaneous Bolts and Screws

Type, size, and finish best suited for intended use. Finish options
include zinc compounds, cadmium, and aluminum paint impregnated finishes.

.2.3 Clip Angles

Steel, 3/16 inch thick, size best suited for intended use; or zinc-coated
steel or iron commercial clips designed for connecting wood members.

.2.4 Expansion Shields

Type and size best suited for intended use.

.2.5 Omitted

.2.6 Metal Bridging

Optional to wood bridging; zinc-coated steel, size and design to provide
rigidity equivalent to specified wood bridging.

.2.7 Nails and Staples

ASTM F 547, size and type best suited for purpose; staples shall be as
recommended by the manufacturer of the materials to be joined. For
sheathing and subflooring, length of nails shall be sufficient to extend 1
inch into supports. In general, 8-penny or larger nails shall be used for
nailing through 1 inch thick lumber and for toe nailing 2 inch thick
lumber; 16-penny or larger nails shall be used for nailing through 2 inch
thick lumber. ©Nails used with treated lumber and sheathing shall be
galvanized. ©Nailing shall be in accordance with the recommended nailing
schedule contained in AF&PA T10. Where detailed nailing requirements are
not specified, nail size and spacing shall be sufficient to develop an
adequate strength for the connection. The connection's strength shall be
verified against the nail capacity tables in AF&PA T101l. Reasonable
judgement backed by experience shall ensure that the designed connection
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will not cause the wood to split. If a load situation exceeds a reasonable
limit for nails, a specialized connector shall be used.

2.3 INSULATION

Thermal resistance of insulation shall be not less than the R-values shown.
R-values shall be determined at 75 degrees F in accordance with ASTM C 518.
Contractor shall comply with EPA requirements in conformance with Section

01670 RECYCLED / RECOVERED MATERIALS. Insulation shall be the standard

product of a manufacturer and factory marked or identified with

manufacturer's name or trademark and R-value. Identification shall be on
individual pieces or individual packages. Materials containing more than
one percent asbestos will not be allowed.

2.3.1 Batt or Blanket

2.3.1.1 Glass Fiber Batts and Rolls
Glass fiber batts and rolls shall conform to ASTM C 665, Type II kraft
faced insulation, having a UL rating of 50 and a smoke developed rating of
150 or less when tested in accordance with ASTM E 84. Insulation shall
have a 10 mil thick, white, puncture resistant woven-glass cloth with

vinyl facing on one side. Width and length shall suit construction
conditions.

2.3.1.2 Mineral Fiber Batt

Mineral fiber batt shall conform to ASTM C 665, Type II kraft faced
insulation, Class C.

2.3.1.3 Mineral Fiber Blanket
Mineral fiber blanket shall conform to ASTM C 553, Type I, Class 6.
Blankets shall be sized to suit construction conditions, resilient type for
use below and above ambient temperature to 350 degrees F. Blankets shall
have a factory applied vapor-barrrier facing on one side with 2 inch
nailing tabs on both edges. Vapor barriers shall be fire retardant, high
vapor transmission, and aluminum foil laminated to crepe paper type
conforming to ASTM C 1136, Type II. Nominal density shall be 0.75 pcf.

2.3.2 Omitted

2.3.3 Sill Sealer
Mineral wool, 1 inch thick and compressible to 1/32 inch, width of sill,
designed to perform as an air, dirt, and insect seal in conformance with
ASTM C 665, Type I.

2.3.4 Rigid Insulation

2.3.4.1 Polystyrene Board
Polystyrene board shall be extruded and conform to ASTM C 578, Type IV.

2.3.4.2 Polyurethane or Polyisocyanurate Board
Polyurethane or polyisocyanurate board shall have a minimum recovered

material content of 9 percent by weight of core material in the
polyurethane or polyisocyanurate portion. Unfaced preformed polyurethane
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shall conform to ASTM C 591. Faced polyisocyanurate shall conform to ASTM
C 1289.

2.4 VAPOR RETARDER

Vapor retarder shall be polyethylene sheeting conforming to ASTM E 154 or
other equivalent material. Vapor retarder shall have a maximum vapor
permeance rating of 0.5 perms as determined in accordance with ASTM E 96,
unless otherwise specified.

2.5 AIR INFILTRATION BARRIER
Air infiltration barrier shall be building paper meeting the requirements
of ASTM C 1136, Type IV, style optional or a tear and puncture resistant
olefin building wrap (polyethylene or polypropylene) with a moisture wvapor
transmission rate of 125 g per square meter per 24 hours in accordance
with ASTM E 96, Desiccant Method at 74 degrees F or with a moisture vapor
transmission rate of 670 g per square meter per 24 hours in accordance
with ASTM E 96, Water Method at 74 degrees F.

PART 3 EXECUTION

3.1 INSTALLATION OF FRAMING

3.1.1 General
General framing shall be in accordance with AF&PA T10. Members shall be
closely fitted, accurately set to required lines and levels, and rigidly
secured in place. Members shall be framed for passage of ducts. Members
shall be cut, notched, or bored in accordance with applicable requirements
of AF&PA T101l for the passage of pipes, wires, or conduits.

3.2 INSTALLATION OF SHEATHING

3.2.1 Omitted

3.2.2 Gypsum Board
Sheathing shall be applied with edges in light contact at joints and nailed
in accordance with the manufacturer's approved instructions. Sheets 2 feet
wide shall be applied horizontally with tongued edge up, with vertical
joints over supports, and with vertical joints staggered. Sheets 4 feet
wide shall be applied vertically, extended over top and bottom plates, and
with all vertical and horizontal joints over supports.

3.3 OMITTED

3.4 OMITTED

3.5 OMITTED

3.6 INSTALLATION OF MISCELLANEOUS WOOD MEMBERS

3.6.1 Bridging
Wood bridging shall have ends accurately bevel-cut to afford firm contact

and shall be nailed at each end with two nails. Metal bridging shall be
installed as recommended by the manufacturer. The lower ends of bridging
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shall be driven up tight and secured after subflooring or roof sheathing
has been laid and partition framing installed.

3.6.2 Corner Bracing

Corner bracing shall be installed when required by type of sheathing used
or when siding, other than panel siding, is applied directly to studs.
Corner bracing shall be let into the exterior surfaces of the studs at an
angle of approximately 45 degrees, shall extend completely over wall
plates, and shall be secured at each bearing with two nails.

3.6.3 Blocking

Blocking shall be provided as necessary for application of siding,
sheathing, subflooring, wallboard, and other materials or building items,
and to provide firestopping. Blocking for firestopping shall ensure a
maximum dimension of 8 feet for any concealed space. Blocking shall be
cut to fit between framing members and rigidly nailed thereto.

3.6.4 Nailers and Nailing Strips

Nailers and nailing strips shall be provided as necessary for the
attachment of finish materials. Nailers used in conjunction with roof deck
installation shall be installed flush with the roof deck system. Stacked
nailers shall be assembled with spikes or nails spaced not more than 18
inches on center and staggered. Beginning and ending nails shall not be
more than 6 inches for nailer end. Ends of stacked nailers shall be
offset approximately 12 inches in long runs and alternated at corners.
Anchors shall extend through the entire thickness of the nailer. Strips
shall be run in lengths as long as practicable, butt jointed, cut into wood
framing members when necessary, and rigidly secured in place. Nailers and
nailer installation for Factory Mutual wind uplift rated roof systems
specified in other Sections of these specifications shall conform to the
recommendations contained in FM DS 1-49.

3.6.5 Wood Grounds

Wood grounds shall be provided as necessary for attachment of trim, finish,
and other work to plaster. Grounds shall be run in lengths as long as
practicable, butt jointed, and rigidly secured in place.

3.6.6 Furring Strips

Furring strips shall be provided at the locations shown. Furring strips
shall be installed at 16 inches on center unless otherwise shown, run in
lengths as long as practicable, butt jointed and rigidly secured in place.

3.6.7 Rough Bucks and Frames

Rough bucks shall be set straight, true, and plumb, and secured with
anchors near top and bottom of each wood member and at intermediate
intervals of not more than 3 feet. Anchors for concrete shall be
expansion bolts, and anchors for masonry shall be 3/16 x 1-1/4 inch steel
straps extending not less than 8 inches into the masonry and turned down
2 inches into the masonry.
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3

3

.6.8 Omitted

.6.9 Sill Plates

Sill plates shall be set level and square and anchor bolted at not more
than 6 feet on centers and not more than 12 inches from end of each
piece. A minimum of two anchors shall be used for each piece.

.7 OMITTED

.8 INSTALLATION OF INSULATION

Insulation shall be installed after construction has advanced to a point
that the installed insulation will not be damaged by remaining work. For
thermal insulation the actual installed thickness shall provide the
R-values shown. For acoustical insulation the installed thickness shall be
as shown. Insulation shall be installed on the weather side of such items
as electrical boxes and water lines. Unless otherwise specified,
installation shall be in accordance with the manufacturer's recommendation.

.9 INSTALLATION OF VAPOR RETARDER

Vapor retarder shall be applied to provide a continuous barrier at window
and door frames, and at all penetrations such as electrical outlets and
switches, plumbing connections, and utility service penetrations. Joints
in the wvapor retarder shall be lapped and sealed according to the
manufacturer's recommendations.

.10 OMITTED

.11 INSTALLATION OF AIR INFILTRATION BARRIER

Air infiltration barrier shall be installed in accordance with the
manufacturer's recommendations.
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3.12 TABLES

Subflooring,

Grading
Rules

TABLE I.

Species

Roof Sheathing,

SPECIES AND GRADE

Const No. 2
Standard Comm

Wall Sheathing,

No.
Board Comm

Furring

2

N

o. 3
Comm

NHLA Rules

Cypress

NELMA Grading Rules
Northern White Cedar

RIS Grade Use

SCMA Spec

SPIB 1003

WCLIB 17

WWPA G-5

Grading Rules

Eastern White Pine
Northern Pine
Balsam Fir
Eastern Hemlock-
Tamarack

Redwood

Cypress

Southern Pine

Douglas Fir-Larch
Hem-Fir

Sitka Spruce
Mountain Hemlock
Western Cedar

Douglas Fir-Larch
Hem-Fir

Idaho White Pine
Lodgepole Pine
Ponderosa Pine
Sugar Pine
Englemann Spruce
Douglas Fir South
Mountain Hemlock
Subalpine Fir
Western Cedar

TABLE TII.

bR B

X

SPECIES AND GRADE

Wood Bumpers

Species

No.

L A

No.

NHLA Rules
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TABLE II. SPECIES AND GRADE
Wood Bumpers

Grading Rules Species No. 1 No.

Red Oak X

NELMA Grading Rules

Northern Pine X
Eastern Hemlock- X
Tamarack
SPIB 1003
Southern Pine X
WCLIB 17
Douglas Fir-Larch X
Hem-Fir X
WWPA G-5

Douglas Fir-Larch
Hem-Fir
Douglas Fir-South

XX

-- End of Section --
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SECTION 06200A

FINISH CARPENTRY
11/01

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM F 547 (1977; R 1995) Definitions of Terms
Relating to Nails for Use with Wood and
Wood-Based Materials

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)

NELMA Grading Rules (1997) Standard Grading Rules for
Northeastern Lumber

REDWOOD INSPECTION SERVICE (RIS)
RIS Grade Use (1987) Grades of California Redwood Lumber

SOUTHERN CYPRESS MANUFACTURERS ASSOCIATION (SCMA)

SCMA Spec (1986; Supple No. 1, Aug 1993) Standard
Specifications for Grades of Southern
Cypress

SOUTHERN PINE INSPECTION BUREAU (SPIB)

SPIB 1003 (1994; Supple 8 thru 11) Standard Grading
Rules for Southern Pine Lumber

WEST COAST LUMBER INSPECTION BUREAU (WCLIB)

WCLIB 17 (1996; Supples VII(A-E), VIII(A-C))
Grading Rules for West Coast Lumber

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)

WWPA G-5 (1998) Western Lumber Grading Rules

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
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1

SD-04 Samples

Moldings;
Trim;

Samples shall be of sufficient size to show patterns, color
ranges, and types, as applicable, of the material proposed to be
used.

.3 DELIVERY AND STORAGE

Materials shall be delivered to the gite in undamaged condition, stored off
ground in fully covered, well-ventilated areas, and protected from extreme
changes in temperature and humidity.

PART 2 PRODUCTS

2

.1 WOOD ITEMS AND TRIM

The Contractor shall furnish products which optimize design by reducing the
amount of wood used (engineered wood), by using recycled wood products and
preservatives without arsenic or chromium when the products and methods are
competitive in price or directed by the Contracting Officer. The
Contractor shall comply with EPA requirements in accordance with Section
01670 RECYCLED / RECOVERED MATERIALS.

1.1 Grading and Marking

Materials shall bear the grademark, stamp or other identifying marks
indicating grades of material and rules or standards under which produced.
Such identifying marks on a material shall be in accordance with the rule
or standard under which the material is produced, including requirements
for qualifications and authority of the inspection organization, usage of
authorized identification, and information included in the identification.
The inspection agency for lumber shall be certified by the Board of Review,
American Lumber Standards Committee, to grade the species used. Except for
plywood, wood structural panels, and lumber, bundle marking will be
permitted in lieu of marking each individual piece. Surfaces that are to
be architecturally exposed to view shall not bear grademarks, stamps, or
other types of identifying marks.

1.2 Sizes and Patterns

Lumber sizes and patterns shall conform to rules or standards under which
produced. Unless otherwise specified, lumber shall be surfaced on four
sides. Sizes and patterns for materials other than lumber shall conform to
requirements of the rules or standards under which produced. Size
references, unless otherwise specified, are nominal sizes, and actual sizes
shall be within manufacturing tolerances allowed by the standard under
which the product is produced.

.1.3 Moisture Content

The maximum moisture content of untreated trim and wood siding shall be 15
percent at the time of delivery to the jobsite and when installed.
Moisture content of all other material shall be in accordance with the
standard under which the product is produced.
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2.1.4 Omitted
2.1.5 Omitted
2.1.6 Omitted
2.1.7 Omitted
2.1.8 Omitted
2.1.9 Trim

2.1.9.1 Wood

Trim shall be species and grade listed in TABLE I at the end of this
section. Sizes shall be as indicated.

2.1.10 Moldings

Moldings shall be of the pattern indicated and shall be of a grade
compatible with the finish specified.

2.2 NAILS

Nailgs shall be the size and type best suited for the purpose and shall
conform to ASTM F 547. Nails shall be hot-dip galvanized or aluminum when
used on exterior work. For siding, length of nails shall be sufficient to
extend 1-1/2 inches into supports, including wood sheathing over framing.
Screws for use where nailing is impractical shall be size best suited for
purpose.

PART 3 EXECUTION

3.1 OMITTED

3.2 OMITTED

3.3 OMITTED

3.4 MOLDING AND INTERIOR TRIM

Molding and interior trim shall be installed straight, plumb, level and
with closely fitted joints. Exposed surfaces shall be machine sanded at
the mill. Molded work shall be coped at returns and interior angles and
mitered at external corners. Intersections of flatwork shall be shouldered
to ease any inherent changes in plane. Window and door trim shall be
provided in single lengths. Blind nailing shall be used to the extent
practicable, and face nailing shall be set and stopped with a nonstaining
putty to match the finish applied. Screws shall be used for attachment to
metal; setting and stopping of screws shall be of the same quality as
required where nails are used.
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3.5 OMITTED
3.6 OMITTED
3.7 OMITTED
3.8 TABLES
TABLE I. SPECIES AND GRADE TABLES

Grading C &
Rules Species Choice Clear C Select Better

NELMA Grading Rules
Eastern Cedar X
Eastern Hemlock X
Tamarack
Eastern W. Pine
Northern Pine
Eastern Spruce X
Balsam Fir X
RIS Grade Use Redwood X
SCMA Spec Cypress X
SPIB 1003 Southern Pine X
WCLIB 17 Douglas Fir X
Larch
Hemlock Fir
Mountain Hemlock
Sitka Spruce

PR i

PO XX

WWPA G-5
Douglas Fir
Larch
Hemlock Fir
Mountain Hemlock X
Western Larch
Idaho White Pine X
Lodgepole Pine
Ponderosa Pine
Sugar Pine
Englemann Spruce
Douglas Fir South
Subalpine Fir

>
>

>

MK X X X

NOTE 1: Western Cedar under WCLIB 17 shall be Grade B; and under WWPA G-5,
Western Cedar shall be Grade B bevel for siding and Grade A for trim.

NOTE 2: Except as specified in NOTE 3 below, siding and exterior trim
shall be any of the species listed above. Interior trim shall be any one
of the species listed above and the highest grade of the species for stain
or natural finish and one grade below highest grade of species for paint
finish.

NOTE 3: Southern Yellow Pine, Douglas Fir, Larch, Western Larch, and

Tamarack shall not be used where painting is required and may be used on
exterior work only when approved and stained with a preservative type stain.
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-- End of Section --
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THERMOSET DECORATIVE OVERLAYS (MELAMINE)

EDGE BANDING

VINYL COUNTERTOP EDGE

CABINET HARDWARE

FASTENERS

ADHESIVES, CAULKS, AND SEALANTS

.1 Adhesives

.9.1.1 Wood Joinery

.9.1.2 Laminate Adhesive

.2

.3

W JO0O Ul WNR

Caulk
Sealant
WOOD FINISHES
ACCCESSORIES

2.11.1 Omitted
2.11.2 Grommets

.12

FABRICATION

SECTION 06410A Page 1



2nd Brigade Administration Complex

2.12.1 Base and Wall Cabinet Case Body
2.12.1.1 Joinery Method for Case Body Members
2.12.2 Cabinet Floor Base
2.12.3 Cabinet Door and Drawer Fronts
2.12.4 Drawer Assembly
2.12.4.1 Drawer Assembly Joinery Method
2.12.5 Shelving
2.12.5.1 Shelf Support System
2.12.6 Laminate Clad Countertops
2.12.6.1 Edge Style
2.12.6.2 Laminate Clad Splashes
2.12.7 Laminate Application
2.12.7.1 Tolerances
2.12.8 Finishing
2.12.8.1 Filling
2.12.8.2 Sanding
2.12.8.3 Coatings

o

PART 3 EXECUTION

3.1 INSTALLATION

Anchoring Systems

.1 Floor

.2 Wall

Countertops

.1 Loose Splashes

Hardware

Doors, Drawers and Removable Panels
Plumbing Fixtures

Glass

w
FPREREPWEWWwE
AU R WR DR R R

[

w w ww

-- End of Section Table of Contents --

SECTION 06410A Page 2



2nd Brigade Administration Complex

SECTION 06410A

LAMINATE CLAD ARCHITECTURAL CASEWORK
11/01

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Al61.2 (1998) Decorative Laminate Countertops,
Performance Standards for Fabricated High
Pressure

ANSI A208.1 (1999) Particleboard Mat Formed Woods

ANSI A208.2 (1994) Medium Density Fiberboard (MDF)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1037 (1999) Evaluating Properties of Wood-Base
Fiber and Particle Panel Materials

ASTM E 84 (2000a) Surface Burning Characteristics of
Building Materials

ASTM F 547 (1977; R 1995) Definitions of Terms
Relating to Nails for Use with Wood and
Wood-Based Materials

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI Qual Stds (1999) Architectural Woodwork Quality
Standards

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)
BHMA Al56.9 (1994) Cabinet Hardware
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
NEMA LD 3 (1995) High-Pressure Decorative Laminates
NEMA LD 3.1 (1995) Performance, Application,
Fabrication, and Installation of
High-Pressure Decorative Laminates

WINDOW AND DOOR MANUFACTURERS ASSOCIATION (WDMA)

WDMA I.S. 1-A (1997) Architectural Wood Flush Doors
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1.

2 GENERAL DESCRIPTION

Work in this section includes laminate clad custom casework cabinets as
shown on the drawings and as described in this specification. This Section
includes high-pressure laminate surfacing and cabinet hardware. The
Contractor shall comply with EPA requirements in accordance with Section
01670 RECYCLED / RECOVERED MATERIALS. All exposed and semi-exposed
surfaces, whose finish is not otherwise noted on the drawings or finish
schedule, shall be sanded smooth and shall receive a clear finish of
polyurethane. Wood finish may be shop finished or field applied in
accordance with Section 09900 PAINTING, GENERAL.

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. All items designated
with a "G", including product literature, calculations, component data,
certificates, diagrams, drawings, and samples shall be submitted
concurrently in one complete system submittal. Omission of any required
submittal item from the package shall be sufficient cause for disapproval
of the entire submittal. Unless otherwise indicated in the submittal
review commentary, disapproval of any item within the package shall require
a re-submittal of the entire system package, in which all deficiencies
shall be corrected. The following shall be submitted in accordance with
Section 01330 SUBMITTAL PROCEDURES.

SD-02 Shop Drawings

Shop Drawings; G, RE
Installation;

Shop drawings showing all fabricated casework items in plan
view, elevations and cross-sections to accurately indicate
materials used, details of construction, dimensions, methods of
fastening and erection, and installation methods proposed. Shop
drawing casework items shall be clearly cross-referenced to
casework items located on the project drawings. Shop drawings
shall include a color schedule of all casework items to include
all countertop, exposed, and semi-exposed cabinet finishes to
include finish material manufacturer, pattern, and color.

SD-03 Product Data

Wood Materials;
Wood Finishes;
Finish Schedule;

Descriptive data which provides narrative written verification
of all types of construction materials and finishes, methods of
construction, etc. not clearly illustrated on the submitted shop
drawings. Data shall provide written verification of conformance
with AWI Qual Stds for the quality indicated to include materials,
tolerances, and types of construction. Both the manufacturer of
materials and the fabricator shall submit available literature
which describes re-cycled product content, operations and
processes in place that support efficient use of natural
resources, energy efficiency, emissions of ozone depleting
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chemicals, management of water and operational waste, indoor
environmental quality, and other production techniques supporting
sustainable design and products.

SD-04 Samples
Plastic Laminates; G, RE

Two samples of each plastic laminate pattern and color. Samples
shall be a minimum of 5 by 7 inches in size.

Cabinet Hardware; G, RE

One sample of each cabinet hardware item specified to include
hinges, pulls, and drawer glides.

SD-07 Certificates

Quality Assurance;
Laminate Clad Casework;

A guality control statement which illustrates compliance with
and understanding of AWI Qual Stds requirements, in general, and
the specific AWI Qual Stds requirements provided in this
specification. The quality control statement shall also certify a
minimum of ten years contractor's experience in laminate clad
casework fabrication and construction. The quality control
statement shall provide a list of a minimum of five successfully
completed projects of a similar scope, size, and complexity.

1.4 QUALITY ASSURANCE

Unless otherwise noted on the drawings, all materials, construction
methods, and fabrication shall conform to and comply with the custom grade
quality standards as outlined in AWI Qual Stds, Section 400G and Section
400B for laminate clad cabinets. These standards shall apply in lieu of
omissions or specific requirements in this specification. Contractors and
their personnel engaged in the work shall be able to demonstrate successful
experience with work of comparable extent, complexity and quality to that
shown and specified. Contractor must demonstrate knowledge and
understanding of AWI Qual Stds requirements for the quality grade indicated.

1.5 MOCK-UP

Prior to final approval of shop drawings, a full-size mock-up shall be
provided of a typical floor cabinet. The mock-up shall include all
components and hardware necessary to illustrate a completed unit and shall
include a minimum of one door and one drawer assembly. The completed
mock-up shall include countertops and back splashes where specified. The
mock-up shall utilize specified finishes in the patterns and colors as
indicated in Section 09915 COLOR SCHEDULE. Upon disapproval, the
Contractor shall rework or remake the mock-up until approval is secured.
Rejected units shall be removed from the jobsite. Approved mock-up may
remain as part of the finished work.

1.6 DELIVERY AND STORAGE

Casework may be delivered knockdown or fully assembled. All units shall be
delivered to the site in undamaged condition, stored off the ground in
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fully enclosed areas, and protected from damage. The storage area shall be
well ventilated and not subject to extreme changes in temperature or
humidity.

.7 SEQUENCING AND SCHEDULING

Work shall be coordinated with other trades. Units shall not be installed
in any room or space until painting, and ceiling installation are complete
within the room where the units are located. Floor cabinets shall be
installed before finished flooring materials are installed.

.8 PROJECT/SITE CONDITIONS

Field measurements shall be verified as indicated in the shop drawings
before fabrication.

PART 2 PRODUCTS

2

2

.1 WOOD MATERIALS

1.1 Lumber

All framing lumber shall be kiln-dried Grade III to dimensions as shown on
the drawings. Frame front, where indicated on the drawings, shall be
nominal 3/4 inch hardwood.

.1.1.1 Standing and Running Trim

Standing or running trim casework components which are specified to receive
a transparent finish shall be hardwood species, plain sawn. AWI grade
shall be custom. Location, shape, and dimensions shall be as indicated on
the drawings.

.1.2 Panel Products

.1.2.1 Plywood

All plywood panels used for framing purposes shall be veneer core hardwood
plywood, AWI Qual Stds Grade AA. Nominal thickness of plywood panels shall
be as indicated in this specification and on the drawings.

.1.2.2 Particleboard

All particleboard shall be industrial grade, medium density (40 to 50
pounds per cubic foot), 3/4 inch thick. A moisture-resistant particleboard
in grade Type 2-M-2 or 2-M-3 shall be used as the substrate for plastic
laminate covered countertops and backsplashes as located on the drawings
and other areas subjected to moisture. Particleboard shall meet the
minimum standards listed in ASTM D 1037 and ANSI A208.1.

.1.2.3 Medium Density Fiberboard

Medium density fiberboard (MDF) shall be an acceptable panel substrate
where noted on the drawings. Medium density fiberboard shall meet the
minimum standards listed in ANSI A208.2.

.2 SOLID POLYMER MATERIAL

Solid surfacing casework components shall conform to the requirements of
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2.

Section 06650 SOLID POLYMER FABRICATIONS.
3 HIGH PRESSURE DECORATIVE LAMINATE (HPDL)

All plastic laminates shall meet the requirements of NEMA LD 3 and ANSI
Al161.2 for high-pressure decorative laminates. Design, colors, surface
finish and texture, and locations shall be as indicated on the drawings and
Section 09915 COLOR SCHEDULE. Plastic laminate types and nominal minimum
thicknesses for casework components shall be as indicated in the following
paragraphs.

.3.1 Horizontal General Purpose Standard (HGS) Grade

Horizontal general purpose standard grade plastic laminate shall be 0.048
inches (plus or minus 0.005 inches) in thickness. This laminate grade is
intended for horizontal surfaces where postforming is not required.

.3.2 Vertical General Purpose Standard (VGS) Grade

Vertical general purpose standard grade plastic laminate shall be 0.028
inches (plus or minus 0.004 inches) in thickness. This laminate grade is
intended for exposed exterior vertical surfaces of casework components
where postforming is not required.

.3.3 Horizontal General Purpose Postformable (HGP) Grade

Horizontal general purpose postformable grade plastic laminate shall be
0.042 inches (plus or minus 0.005 inches) in thithickness. This laminate
grade is intended for horizontal surfaces where post forming is required.
.3.4 Vertical General Purpose Postformable (VGP) Grade

Vertical general purpose postformable grade plastic laminate shall be 0.028
inches (plus or minus 0.004 inches) in thickness. This laminate grade is
intended for exposed exterior vertical surfaces of components where
postforming is required for curved surfaces.

2.3.5 Horizontal General Purpose Fire Rated (HGF) Grade

Horizontal general purpose fire rated grade plastic laminate shall be 0.048
inches (plus or minus 0.005 inches) in thickness. Laminate grade shall
have a class 1, class A fire rating in accordance with ASTM E 84.

.3.6 Vertical General Purpose Fire Rated (VGF) Grade

Vertical general purpose fire rated grade plastic laminate shall be 0.028
inches (plus or minus 0.004 inches) in thickness. This laminate grade
shall have a class 1, class A fire rating in accordance with ASTM E 84.
.3.7 Cabinet Liner Standard (CLS) Grade

Cabinet liner standard grade plastic laminate shall be 0.020 inches in
thickness. This laminate grade is intended for light duty semi-exposed
interior surfaces of casework components.

.3.8 Backing Sheet (BK) Grade

Undecorated backing sheet grade laminate is formulated specifically to be

used on the backside of plastic laminated panel substrates to enhance
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dimensional stability of the substrate. Backing sheet thickness shall be

0.020 inches. Backing sheets shall be provided for all laminated casework
components where plastic laminate finish is applied to only one surface of
the component substrate.

2.4 THERMOSET DECORATIVE OVERLAYS (MELAMINE)

Thermoset decorative overlays (melamine panels) shall be used for all
semi-exposed surfaces.

2.5 EDGE BANDING
Edge banding for casework doors and drawer fronts shall be PVC vinyl and
shall be 0.125 inch thick. Material width shall be as indicated on the
drawings. Color and pattern shall match exposed door and drawer front
laminate pattern and color.

2.6 VINYL COUNTERTOP EDGE
Where located on the drawings, vinyl edging for countertops shall be a
tee-mould anchor type with a radiused edge profile. Finished width shall
be as indicated on the drawings. Color shall be as indicated on Section
09915 COLOR SCHEDULE.

2.7 CABINET HARDWARE

All hardware shall conform to BHMA Al156.9, unless otherwise noted, and
shall consist of the following components:

a. Door Hinges: frameless concealed type, BHMA No. B01602.
b. Cabinet Pulls: Dback-mounted type type, BHMA No. B02011.
c. Drawer Slide: Side mounted side mounted type type, BHMA No. B05051
with full extension and a minimum 100 pound load capacity. Slides
shall include an integral stop to avoid accidental drawer removal.
d. Adjustable Shelf Support System:

1) Multiple holes with metal pin supports.

2.8 FASTENERS

Nails, screws, and other suitable fasteners shall be the size and type best
suited for the purpose and shall conform to ASTM F 547 where applicable.

2.9 ADHESIVES, CAULKS, AND SEALANTS
2.9.1 Adhesives

Adhesives must meet or exceed the VOC limits of South Coast Air Quality
Management District Rule #1168, AND all sealants used as a filler must meet
or exceed Bay Area Air Resources Board Reg. 8, Rule 51.

Adhesives shall be of a formula and type recommended by AWI. Adhesives
shall be selected for their ability to provide a durable, permanent bond
and shall take into consideration such factors as materials to be bonded,
expansion and contraction, bond strength, fire rating, and moisture
resistance. Adhesives shall meet local regulations regarding VOC emissions

SECTION 06410A Page 8



2nd Brigade Administration Complex

and off-gassing.

2.9.1.1 Wood Joinery
Adhesives used to bond wood members shall be a Type II for interior use
polyvinyl acetate resin emulsion. Adhesives shall withstand a bond test as
described in WDMA I.S. 1-A.

2.9.1.2 Laminate Adhesive
Adhesive used to join high-pressure decorative laminate to wood shall be
adhesive consistant with AWI and laminate manufacturer's recommendations.
PVC edgebanding shall be adhered using a polymer-based hot melt glue.

2.9.2 Caulk

Caulk used to fill voids and joints between laminated components and
between laminated components and adjacent surfaces shall be clear, 100
percent silicone.

2.9.3 Sealant
Sealant shall be of a type and composition recommended by the substrate
manufacturer to provide a moisture barrier at sink cutouts and all other
locations where unfinished substrate edges may be subjected to moisture.

2.10 WOOD FINISHES
Paint, stain, varnish and their applications required for laminate clad
casework components shall be as indicated in Section 09915 COLOR SCHEDULE.
Color and location shall be as indicated on the drawings.

2.11 ACCCESSORIES

2.11.1 Omitted

2.11.2 Grommets

Grommets shall be plastic material for cutouts with a diameter of 3 inches.
Locations shall be as indicated on the drawings.

2.12 FABRICATION

Fabrication and assembly of components shall be accomplished at the shop
site to the maximum extent possible. Construction and fabrication of
cabinets and their components shall meet or exceed the requirements for AWI
custom grade unless otherwise indicated in this specification. Cabinet
style, in accordance with AWI Qual Stds, Section 400-G descriptions, shall
be as indicated on the drawings.

2.12.1 Base and Wall Cabinet Case Body
Frame members shall be glued-together, kiln-dried hardwood lumber. Top
corners, bottom corners, and cabinet bottoms shall be braced with either
hardwood blocks or water-resistant glue and nailed in place metal or
plastic corner braces. Cabinet components shall be constructed from the
following materials and thicknesses:

a. Body Members (Ends, Divisions, Bottoms, and Tops): 3/4 inch medium
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density fiberboard 9MDF) panel product.
b. Face Frames and Rails: 3/4 inch panel product.
c. Shelving: 3/4 inch medium density fiberboard 9MDF panel product.

d. Cabinet Backs: 1/4 inch medium density fiberboard 9MDF panel
product.

e. Drawer Sides, Backs, and Subfronts: 1/2 inch panel product.

f. Drawer Bottoms: 1/4 inch medium density fiberboard 9MDF) panel
product.

g. Door and Drawer Fronts: 3/4-inch medium density fiberboard 9MDF
panel product.

2.12.1.1 Joinery Method for Case Body Members
a. Tops, Exposed Ends, and Bottoms.

1) Steel "European" assembly screws (1-1/2 inch from end, 5 inch
on center, fasteners will not be visible on exposed parts).

2) Doweled, glued under pressure (approx. 4 dowels per 12 inches
of joint).

3) Stop dado, glued under pressure, and either nailed, stapled or
screwed (fasteners will not be visible on exposed parts).

4) Spline or biscuit, glued under pressure.
b. Exposed End Corner and Face Frame Attachment.

1) For mitered joint: lock miter or spline or biscuit, glued under
pressure (no visible fasteners).

2) For non-mitered joint (90 degree): butt joint glued under
pressure (no visible fasteners).

3) Butt joint, glued and nailed.

c. Cabinet Backs (Wall Hung Cabinets): Wall hung cabinet backs must
not be relied upon to support the full weight of the cabinet and its
anticipated load for hanging/mounting purposes. Method of back joinery
and hanging/mounting mechanisms should transfer the load to case body
members. Fabrication method shall be:

1) Full bound, captured in grooves on cabinet sides, top, and
bottom. Cabinet backs for floor standing cabinets shall be side
bound, captured in grooves; glued and fastened to top and bottom.

2) Full overlay, plant-on backs with minimum back thickness of 1/2
inchand minimum No. 12 plated (no case hardened) screws spaced a
minimum 3 inches on center. Edge of back shall not be exposed on
finished sides. Anchor strips are not required when so attached.
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3) Side bound, captured in groove or rabbetts; glued and fastened.
d. Cabinet Backs (Floor Standing Cabinets).

1) Side bound, captured in grooves; glued and fastened to top and
bottom.

2) Full overlay, plant-on backs with minimum back thickness of 1/2
inch and minimum No. 12 plated (no case hardened) screws spaced a
minimum 3 inches on center. Edge of back shall not be exposed on
finished sides. Anchor strips are not required when so attached.

3) Side bound, placed in rabbetts; glued and fastened in rabbetts.

e. Wall Anchor Strips shall be required for all cabinets with backs
less than 1/2 inch thick. Strips shall consist of minimum 1/2 inch
thick lumber, minimum 2-1/2 inches width; securely attached to wall
side of cabinet back - top and bottom for wall hung cabinets, top only
for floor standing cabinets.

2.12.2 Cabinet Floor Base

Floor cabinets shall be mounted on a base constructed of 3/4 inch
fiberboard. Base assembly components shall be treated lumber. Finished
height for each cabinet base shall be as indicated on the drawings. Bottom
edge of the cabinet door or drawer face shall extend below the top of the
base as indicated on the drawings.

2.12.3 Cabinet Door and Drawer Fronts
Door and drawer fronts shall be fabricated from 3/4 inch medium density
fiberboard (MDF. All door and drawer front edges shall be surfaced with
PVC edgebanding, color and pattern as indicated in Section 09915 COLOR
SCHEDULE .

2.12.4 Drawer Assembly
Drawer components shall consist of a removable drawer front, sides, backs,
and bottom. Drawer components shall be constructed of the following

materials and thicknesses:

a. Drawer Sides and Backs For Transparent Finish: 1/2 inch thick 7-ply
hardwood veneer core plywood (no voids), any species.

b. Drawer Sides and Backs For Laminate Finish: 1/2 inch thick 7-ply
hardwood veneer core substrate.

c. Drawer Sides and Back For Thermoset Decorative Overlay (melamine)
Finish: 1/2 inch thick medium density particleboard or MDF fiberboard

substrate.

d. Drawer Bottom: 1/4 inch thick thermoset decorative overlay melamine
panel product.

2.12.4.1 Drawer Assembly Joinery Method

a. Multiple dovetail (all corners) or French dovetail front/dadoed
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back, glued under pressure.
b. Doweled, glued under pressure.
c. Lock shoulder, glued and pin nailed.

d. Bottoms shall be set into sides, front, and back, 1/4 inch deep
groove with a minimum 3/8 inch standing shoulder.

2.12.5 Shelving

Shelving shall be fabricated from 3/4 inch medium density fiberboard (MDF.
All shelving top and bottom surfaces shall be finished with thermoset
decorative overlay (melamine). Shelf edges shall be finished in a
thermoset decorative overlay (melamine).

2.12.5.1 Shelf Support System
The shelf support system shall be:

a. Recessed (mortised) metal shelf standards. Standards shall be
mortised flush with the finishes surface of the cabinet interior side
walls, two per side. Standards shall be positioned and spaced on the
side walls to provide a stable shelf surface that eliminates tipping
when shelf front is weighted. Standards shall be installed and
adjusted vertically to provide a level, stable shelf surface when clips
are in place.

b. Pin Hole Method. Holes shall be drilled on the interior surface of
the cabinet side walls. Holes shall be evenly spaced in two vertical
columns The holes in each column shall be spaced at 1 inch increments
starting 6 inches from the cabinet interior bottom and extending to
within 6 inches of the top interior surface of the cabinet. Holes
shall be drilled to provide a level, stable surface when the shelf is
resting on the shelf pins. Hole diameter shall be coordinated with pin
insert size to provide a firm, tight fit.

2.12.6 Laminate Clad Countertops

Laminate countertop substrate shall be constructed of 3/4 inch medium
density fiberboard (MDF). The substrate shall be moisture-resistant where
countertops receive sinks, lavatories, or are subjected to liquids. All
substrates shall have sink cutout edges sealed with appropriate sealant
against moisture. No joints shall occur at any cutouts. A balanced backer
sheet is required.

2.12.6.1 Edge Style

Front and exposed side countertop edges shall be in shapes and to
dimensions as shown on the drawings. The countertop edge material shall be:

a. Post formed plastic laminate. Laminate edge shall be integral with
countertop surface. Shape and profile shall be bullnose and to
dimensions as indicated on the drawings.

b. Hardwood. Species, finish, profile, shape, and dimensions shall be
as indicated on the drawings. Hardwood edge shall overlap the exposed
countertop laminate edge and shall be installed flush with the
countertop laminate surface.
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c. Vinyl. Vinyl tee-mould edge shall be in shape, thickness, and color
as indicated on the drawings. Tee mould edge shall overlap the exposed
countertop laminate edge and shall be installed flush with the
countertop laminate surface.

d. Plastic laminate Self Edge. Flat, 90 degree "self " edge. Edge
must be applied before top. Laminate edge shall overlap countertop
laminate and shall be eased to eliminate sharp corners.

2.12.6.2 Laminate Clad Splashes

Countertop splash substrate shall be 3/4 inch MDF fiberboard. Laminate
clad backsplash shall be loose, to be installed at the time of countertop
installation. Side splashes shall be straight profile and provided loose,
to be installed at the time of countertop installation. Back and side
splash laminate pattern and color shall match the adjacent countertop
laminate.

2.12.7 Laminate Application

Laminate application to substrates shall follow the recommended procedures
and instructions of the laminate manufacturer and NEMA LD 3.1, using tools
and devices specifically designed for laminate fabrication and application.

Provide a balanced backer sheet (Grade BK) wherever only one surface of
the component substrate requires a plastic laminate finish. Apply required
grade of laminate in full uninterrupted sheets consistent with manufactured
sizes using one piece for full length only, using adhesives specified
herein or as recommended by the manufacturer. Fit corners and joints
hairline. All laminate edges shall be machined flush, filed, sanded, or
buffed to remove machine marks and eased (sharp corners removed). Clean up
at easing shall be such that no overlap of the member eased is visible.
Fabrication shall conform to NEMA ID 3.1 and ANSI Alé6l.2. Laminate types
and grades for component surfaces shall be as follows unless otherwise
indicated on the drawings:

a. Base/Wall Cabinet Case Body.

1) Exterior (exposed) surfaces to include exposed and semi-exposed
face frame surfaces: HPDL Grade VGS.

2) Interior (semi-exposed) surfaces to include interior back wall,
bottom, and side walls: HPDL Grade CLS.

b. Adjustable Shelving.
1) Top and bottom surfaces: HPDL Grade HGS.
2) All edges: HPDL Grade VGS.

c. Fixed Shelving.
1) Top and bottom surfaces: HPDL Grade HGS.
2) Exposed edges: HPDL Grade VGS.

d. Door, Drawer Fronts, Access Panels.

1) Exterior (exposed) and interior (semi-exposed) faces: HPDL
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Grade VGS

2) Edges: HPDL Grade VGS.
e. Drawer Assembly.

All interior and exterior surfaces: HPDL Grade CLS.
f. Countertops and Splashes.

1) All exposed and semi-exposed surfaces: HPDL Grade HGS

.12.7.1 Tolerances

Flushness, flatness, and joint tolerances of laminated surfaces shall meet
the AWI Qual Stds custom grade requirements.

.12.8 Finishing

.12.8.1 Filling

No fasteners shall be exposed on laminated surfaces. All nails, screws,
and other fasteners in non-laminated cabinet components shall be
countersunk and the holes filled with wood filler consistent in color with
the wood species.

.12.8.2 Sanding

All surfaces requiring coatings shall be prepared by sanding with a grit
and in a manner that scratches will not show in the final system.

.12.8.3 Coatings

Types, method of application and location of casework finishes shall be in
accordance with the finish schedule, drawings and Section 09900 PAINTING,
GENERAL. All cabinet reveals shall be painted.

PART 3 EXECUTION

3

.1 INSTALLATION

Installation shall comply with applicable requirements for AWI Qual Stds
custom quality standards. Countertops and fabricated assemblies shall be
installed level, plumb, and true to line, in locations shown on the
drawings. Cabinets and other laminate clad casework assemblies shall be
attached and anchored securely to the floor and walls with mechanical
fasteners that are appropriate for the wall and floor construction.

.1.1 Anchoring Systems

.1.1.1 Floor

Base cabinets shall utilize a floor anchoring system. Anchoring and
mechanical fasteners shall not be visible from the finished side of the
casework assembly. Cabinet assemblies shall be attached to anchored bases
without visible fasteners. Where assembly abutts a wall surface, anchoring
shall include a minimum 1/2 inch thick lumber or panel product hanging
strip, minimum 2-1/2 inch width; securely attached to the top of the wall
side of the cabinet back.
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3.1.1.2 Wall

vanity to be wall mounted shall utilize minimum 1/2 inch thick lumber or
panel product hanging strips, minimum 2-1/2 inch width; securely attached
to the wall side of the cabinet back, both top and bottom.

3.1.2 Countertops

Countertops shall be installed in locations as indicated on the drawings.
Countertops shall be fastened to supporting casework structure with
mechanical fasteners, hidden from view. All joints formed by the
countertop or countertop splash and adjacent wall surfaces shall be filled
with a clear silicone caulk.

3.1.2.1 Loose Splashes

Loose back and side splashes shall be adhered to both the countertop
surface perimeter and the adjacent wall surface with adhesives appropriate
for the type of materials to be adhered. Joints between the countertop
surface and splash shall be filled with clear silicone caulk in a smooth
consistent concave bead. Bead size shall be the minimum necessary to fill
the joint and any surrounding voids or cracks.

3.1.3 Hardware
Casework hardware shall be installed in types and locations as indicated on
the drawings. Where fully concealed European-style hinges are specified to
be used with particleboard or fiberboard doors, the use of plastic or
synthetic insertion dowels shall be used to receive 3/16 inch "Euroscrews".
The use of wood screws without insertion dowels is prohibited.
3.1.4 Doors, Drawers and Removable Panels
The fitting of doors, drawers and removable panels shall be accomplished
within target fitting tolerances for gaps and flushness in accordance with
AWI Qual Stds custom grade requirements.
3.1.5 Plumbing Fixtures
Sinks, sink hardware, and other plumbing fixtures shall be installed in
locations as indicated on the drawings and in accordance with Section 15400A
PLUMBING, GENERAL PURPOSE.
3.1.6 Glass
Glass and glazing shall be installed in the casework using methods and
materials specified in Section 08810A GLASS AND GLAZING in locations as

indicated on the drawings.

-- End of Section --
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SECTION 06650

SOLID POLYMER (SOLID SURFACING) FABRICATIONS
10/00

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A108.1 (1999) Installation of Ceramic Tile;
including A108.1A-C, 108.4-.13, 118.1-.10,
Al36.1

ANSI Z124.3 (1995) Plastic Lavatories

ANSI Z124.6 (1997) Plastic Sinks

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 570 (1998) Water Absorption of Plastics
ASTM D 638 (1999) Tensile Properties of Plastics
ASTM D 696 (1998) Coefficient of Linear Thermal

Expansion of Plastics Between Minus 30
degrees C and 30 degrees C

ASTM D 2583 (1995) Indentation Hardness of Rigid
Plastics by Means of a Barcol Impressor

ASTM E 84 (1999) Surface Burning Characteristics of
Building Materials

ASTM G 21 (1996) Determining Resistance of Synthetic
Polymeric Materials to Fungi

ASTM G 22 (1976; R 1996) Determining Resistance of
Plastics to Bacteria

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA LD 3 (1995) High Pressure Decorative Laminates

.2 GENERAL DESCRIPTION

Work in this section includes lavatory countertops and other items
utilizing solid polymer (solid surfacing) fabrication as shown on the
drawings and as described in this specification.
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1

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Shop Drawings;

Shop Drawings indicating locations, dimensions, component sizes,
fabrication and joint details, attachment provisions, installation
details, and coordination requirements with adjacent work.

SD-03 Product Data
Solid polymer material;

Product data indicating product description, fabrication
information, and compliance with specified performance
requirements for solid polymer, joint adhesive, sealants, and heat
reflective tape. Both the manufacturer of materials and the
fabricator shall submit a detailed description of operations and
processes in place that support efficient use of natural
resources, energy efficiency, emissions of ozone depleting
chemicals, management of water and operational waste, indoor
environmental quality, and other production techniques supporting
sustainable design and products.

SD-04 Samples
Material;
A minimum 4 by 4 inch sample of each color and pattern for
approval. Samples shall indicate full range of color and pattern

variation. Approved samples shall be retained as a standard for
this work.

.4 DELIVERY, STORAGE AND HANDLING

Materials shall not be delivered to project site until areas are ready for
installation. Materials shall be stored indoors and adequate precautions
taken to prevent damage to finished surfaces. Protective coverings shall be
provided to prevent physical damage or staining following installation, for
duration of project.

.5 WARRANTY

Manufacturer's warranty of ten years against defects in materials,
excluding damages caused by physical or chemical abuse or excessive heat,
shall be provided. Warranty shall provide for material and labor for

replacement or repair of defective material for a period of ten years after
component installation.

.6 QUALIFICATIONS

To insure warranty coverage, solid polymer fabricators shall be certified
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to fabricate by the solid polymer material manufacturer being utilized.
All fabrications shall be marked with the fabricator's certification label
affixed in an inconspicuous location. Fabricators shall have a minimum of
5 years of experience working with solid polymer materials.

PART 2 PRODUCTS
2.1 MATERIAL

Solid polymer material shall be a homogeneous filled solid polymer; not
coated, laminated or of a composite construction; meeting ANSI Z124.3 and
ANSI Z124.6 requirements. Material shall have minimum physical and
performance properties specified. Superficial damage to a depth of 0.01
inch shall be repairable by sanding or polishing. Material thickness shall
be as indicated on the drawings. In no case shall material be less than
1/4 inch in thickness.

2.1.1 Cast,100 Percent Acrylic Polymer Solid Surfacing Material
Cast, 100 percent acrylic solid polymer material shall be composed of

acrylic polymer, mineral fillers, and pigments and shall meet the following
minimum performance requirements:

PROPERTY REQUIREMENT TEST PROCEDURE
(min. or max.)
Tensile Strength 5800 psi (min.) ASTM D 638

Hardness 55-Barcol ASTM D 2583
Impressor (min.)

Thermal Expansion .000023 in/in/F (max.) ASTM D 696

Boiling water No Change NEMA LD 3-3.05
Surface Resgistance

High Temperature No Change NEMA LD 3-3.06
Resistance
Impact Resistance NEMA LD 3-303
(Ball drop)
1/4" sheet 36", 1/2 1b
ball, no failure
1/2" sheet 140", 1/2 1lb
ball, no failure
3/4" sheet 200", 1/2 1b
ball, no failure
Mold & Mildew No growth ASTM G 21
Growth
Bacteria Growth No Growth ASTM G 22
Liquid
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PROPERTY

Absorption
(Weight in 24 hrs.)

Flammability

Flame Spread
Smoke Developed

2.1.2

Cast,

acrylic and polyester polymers,

REQUIREMENT
(min. or max.)

0.1% max.

25 max.
30 max

and pigments.

TEST PROCEDURE

ASTM D 570

ASTM E 84

Acrylic-modified Polymer Solid Surfacing Material

solid polymer material shall be composed of a formulation containing
mineral fillers,

Acrylic

polymer content shall be not less than 5 percent and not more than 10
percent in order to meet the following minimum performance requirements:

PROPERTY

Tensile Strength

Hardness

Thermal Expansion

Boiling water
Surface Resistance

High Temperature
Resistance

Impact Resistance

(Ball drop)
1/4" sheet
1/2" sheet
3/4" sheet

Mold & Mildew
Growth

Bacteria Growth
Liquid

Absorption

(Weight in 24 hrs.)
Flammability

Flame Spread

REQUIREMENT
(min. or max.)
4100 psi (min.)

50-Barcol
Impressor (min.)
.000023 in/in/F

No Change

No Change

36", 1/2 1b
ball, no failure

140", 1/2 1lb
ball, no failure

200", 1/2 1b
ball, no failure

No growth

No Growth

0.6% max.

25 max.
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TEST PROCEDURE

ASTM D 638

ASTM D 2583

ASTM D 696

NEMA LD 3-3.05

NEMA LD 3-3.06

NEMA LD 3-303

ASTM G 21

ASTM G 22

ASTM D 570

ASTM E 84
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PROPERTY REQUIREMENT TEST PROCEDURE
(min. or max.)

Smoke Developed 100 max

2.1.3 Material Patterns and Colors

Patterns and colors for all solid polymer components and fabrications shall
be those indicated in 09915, COLOR SCHEDULE. Pattern and color shall
occur, and shall be consistent in appearance, throughout the entire depth
(thickness) of the solid polymer material.

2.1.4 Surface Finish

Exposed finished surfaces and edges shall receive a uniform appearance.
Exposed surface finish shall be matte; gloss rating of 5-20.

2.2 ACCESSORY PRODUCTS

Accessory products, as specified below, shall be manufactured by the solid
polymer manufacturer or shall be products approved by the solid polymer
manufacturer for use with the solid polymer materials being specified.

2.2.1 Seam Adhesive

Seam adhesive shall be a two-part adhesive kit to create permanent,
inconspicuous, non-porous, hard seams and joints by chemical bond between
solid polymer materials and components to create a monolithic appearance of
the fabrication. Adhesive shall be approved by the solid polymer
manufacturer. Adhesive shall be color-matched to the surfaces being bonded
where solid-colored, solid polymer materials are being bonded together.

The seam adhesive shall be clear or color matched where particulate
patterned, solid polymer materials are being bonded together.

Adhesives must meet or exceed the VOC limits of South Coast Air Quality
Management District Rule #1168, AND all sealants used as a filler must meet
or exceed Bay Area Air Resources Board Reg. 8, Rule 51.

2.2.2 Panel Adhesive

Panel adhesive shall be neoprene based panel adhesive meeting ANSI A108.1,
Underwriter's Laboratories (UL) listed. This adhesive shall be used to
bond solid polymer components to adjacent and underlying substrates.

2.2.3 Silicone Sealant

Sealant shall be a mildew-resistant, FDA and UL listed silicone sealant or
caulk in a clear formulation. The silicone sealant shall be approved for
use by the solid polymer manufacturer. Sealant shall be used to seal all
expansion joints between solid polymer components and all joints between
solid polymer components and other adjacent surfaces such as walls, floors,
ceiling, and plumbing fixtures.

2.2.4 Conductive Tape

Conductive tape shall be manufacturer's standard foil tape, 4 mils thick,
applied around the edges of cut outs containing hot or cold appliances.
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.2.5 Insulating Felt Tape

Insulating tape shall be manufacturer's standard product for use with
drop-in food wells used in commercial food service applications to insulate
solid polymer surfaces from hot or cold appliances.

.3 FABRICATIONS

Components shall be factory or shop fabricated to the greatest extent
practical to sizes and shapes indicated, in accordance with approved Shop
Drawings and manufacturer's requirements. Factory cutouts shall be
provided for sinks, lavatories, and plumbing fixtures where indicated on
the drawings. Contours and radii shall be routed to template, with edges
smooth. Defective and inaccurate work will be rejected.

.3.1 Joints and Seams

Joints and seams shall be formed between solid polymer components using
manufacturer's approved seam adhesive. Joints shall be inconspicuous in
appearance and without voids to create a monolithic appearance.

.3.2 Edge Finishing

Rout and finish component edges to a smooth, uniform appearance and finish.
Edge shapes and treatmentsg, including any inserts, shall be as detailed on
the drawings. Rout all cutouts, then sand all edges smooth. Repair or
reject defective or inaccurate work.

.3.3 Counter and Vanity Top Splashes

Backsplashes and end splashes shall be fabricated from 1/2 inch thick solid
surfacing material and shall be provided to dimensions and shapes as
indicated on the drawings. Backsplashes and end splashes shall be provided
at locations indicated on the drawings. Backsplashes shall be shop
fabricated and be loose, to be field attached.

.3.3.1 Omitted

.3.3.2 End Splashes

End splashes shall be provided loose for installation at the jobsite after
horizontal surfaces to which they are to be attached have been installed.

.3.4 Omitted
.3.5 Omitted

.3.6 Counter and Vanity Tops

All solid surfacing, solid polymer counter top and vanity top components
shall be fabricated from 1/2 inch thick material. Edge details,
dimensions, locations, and quantities shall be as indicated on the
Drawings. Counter tops shall be complete with 4 inch high loose
endsplashes where indicated on the drawings. Attach 2 inch wide
reinforcing strip of polymer material under each horizontal counter top
seam.
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2

2

.3.6.1 Omitted

.3.6.2 Vanity Tops With Bowls

A. One-Piece Vanity Top and Bowl

One-piece vanity top and bowl fabrications shall be a standard
pre-fabricated product provided by the solid polymer manufacturer.
Each unit shall include a vanity top with integral backsplash and sink
bowl.

PART 3 EXECUTION

3

.1 COORDINATION

In most instances, installation of solid polymer fabricated components and
assemblies will require strong, correctly located structural support
provided by other trades. To provide a stable, sound, secure installation,
close coordination is required between the solid polymer
fabricator/installer and other trades to insure that necessary structural
wall support, cabinet counter top structural support, proper clearances,
and other supporting components are provided for the installation of wall
panels, countertops, shelving, and all other solid polymer fabrications to
the degree and extent recommended by the solid polymer manufacturer.
Contractor shall appropriate staging areas for solid polymer fabrications.

.2 INSTALLATION

2.1 Components

All components and fabricated units shall be installed plumb, level, and
rigid. Field joints between solid polymer components to provide a
monolithic appearance shall be made using solid polymer manufacturer's
approved seam adhesives, with joints inconspicuous in the finished work.
NOte, Adhesives must meet or exceed the VOC limits of South Coast Air
Quality Management District Rule #1168, AND all sealants used as a filler
must meet or exceed Bay Area Air Resources Board Reg. 8, Rule 51. Metal or
vitreous china sinks and lavatory bowls shall be attached to counter tops
using solid polymer manufacturer's recommended clear silicone sealant and
mounting hardware. Solid polymer sinks and bowls shall be installed using
a color-matched seam adhesive. Plumbing connections to sinks and
lavatories shall be made in accordance with Section 15400A PLUMBING,
GENERAL PURPOSE.

.2.1.1 Loose Counter Top Splashes

Loose splashes shall be mounted in locations as noted on the drawings.
Loose splashes shall be adhered to the counter top with a color matched
silicone sealant when the solid polymer components are solid colors.
Adhesion of particulate patterned solid polymer splashes to counter tops
shall utilize a clear silicone sealant.

.2.2 Silicone Sealant

Adhesives must meet or exceed the VOC limits of South Coast Air Quality
Management District Rule #1168, AND all sealants used as a filler must meet
or exceed Bay Area Air Resources Board Reg. 8, Rule 51.
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A clear, silicone sealant or caulk shall be used to seal all expansion
joints between solid polymer components and all joints between solid
polymer components and other adjacent surfaces such as walls, floors,
ceiling, and plumbing fixtures. Sealant bead shall be smooth and uniform
in appearance and shall be the minimum size necessary to bridge any gaps
between the solid surfacing material and the adjacent surface. Bead shall
be continuous and run the entire length of the joint being sealed.

3.2.3 Plumbing

Plumbing connections to sinks and lavatories shall be made in accordance
with Section 15400A PLUMBING, GENERAL PURPOSE.

3.3 CLEAN-UP

Components shall be cleaned after installation and covered to protect
against damage during completion of the remaining project items.

Components damaged after installation by other trades will be repaired or
replaced at the General Contractor's cost. Component supplier will provide
a repair/replace cost estimate to the General Contractor who shall approve
estimate before repairs are made.

-- End of Section --
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SECTION 07110A

BITUMINOUS DAMPPROOFING
09/98

PART 1 GENERAL

1

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 41 (1994) Asphalt Primer Used in Roofing,
Dampproofing, and Waterproofing

ASTM D 1187 (1997) Asphalt-Base Emulsions for Use as
Protective Coatings for Metal

ASTM D 1227 (1995) Emulsified Asphalt Used as a
Protective Coating for Roofing

ASTM D 4479 (1993) Asphalt Roof Coatings - Asbestos
Free

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-07 Certificates

Materials;

Certificates attesting that the materials meet the requirements
specified.

.3 QUALIFICATIONS

Work shall be performed by skilled laborers thoroughly experienced in the
type of bituminous dampproofing work specified to meet the requirements of
the contract.

.4 DELIVERY, STORAGE AND HANDLING

Dampproofing materials shall be delivered to the project site in the
original sealed containers bearing the name of manufacturer, contents and
brand name, and stored in a weathertight enclosure to prevent moisture
damage and absorption. Dampproofing materials shall be protected from
freezing. Asphalt shall be stored off the ground on pallets, and covered
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on top and all sides with breathable-type canvas tarpaulins. Plastic
sheets cause condensation buildup; and therefore, shall not be used to
cover dampproofing materials. Care shall be taken during storage to avoid
separation or settlement of the emulsion components. Damaged or
deteriorated materials shall be removed from the project site.

PART 2 PRODUCTS

2

2

.1 EMULSION-BASED ASPHALT DAMPPROOFING

1.1 Fibrated Emulsion-Based Asphalt

Fibrated emulsion-based asphalt dampproofing shall be cold-applied type
conforming to ASTM D 1227 Type IV, asbestos-free, manufactured of refined
asphalt, emulsifiers and selected clay, fibrated with mineral fibers. For
spray or brush application, emulsion shall contain a minimum of 59 percent
solids by weight, 56 percent solids by volume. For trowel application,
emulsion shall contain a minimum of 58 percent solids by weight, 55 percent
solids by volume.

.1.2 Non-Fibrated Emulsion-Based Asphalt

Non-fibrated emulsion-based asphalt dampproofing shall be cold-applied type
conforming to ASTM D 1187 Type II or ASTM D 1227 Type III, manufactured of
refined asphalt, emulsifiers and selected clay. Asgphalt shall contain a
minimum 58 percent solids by weight, 55 percent solids by volume.

.2 SOLVENT-BASED ASPHALT DAMPPROOFING

2.1 Asphaltic Primer

Primer for cold-applied solvent-based asphalt dampproofing shall conform to
ASTM D 41, asbestos-free, non-fibrated, manufactured with highly ductile
soft asphalts and selected hydrocarbons.

.2.2 Fibrated Asphalt

Fibrated solvent-based asphalt dampproofing shall be cold-applied type
conforming to ASTM D 4479 Type I, asbestos-free, manufactured with selected
asphalts, stabilizers, mineral spirits and fibrated with mineral fibers.
Solvent-based asphalt shall contain 72 percent solids by weight, 65 percent
solids by volume.

PART 3 EXECUTION

3

.1 SURFACE PREPARATION

Surfaces scheduled for bituminous dampproofing shall be prepared in
accordance with dampproofing manufacturer's recommendations. Surface
preparation shall be approved prior to dampproofing application.

1.1 Protection of Surrounding Areas

Before starting the dampproofing work, the surrounding areas and surfaces
shall be protected from spillage and migration of asphalt onto other work.
Drains and conductors shall be protected from clogging with asphalt.
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1.2 Masonry Surfaces

Surfaces shall be free of o0il, grease, dirt, laitance, loose material,
frost, debris and other contaminants. Mortar joints shall be flush and
free of extraneous mortar and chipped or broken masonry.

.1.3 Concrete Surfaces

Surfaces shall be properly cured, free of form release agents, oil, grease,
dirt, laitance, loose material, frost, debris and other contaminants. Form
ties shall be cut flush with surface. Sharp protrusions and form match
lines shall be removed. Holes, voids, spalled areas and cracks which can
damage the dampproofing materials and impair performance shall be repaired.
Rough surfaces shall be parged with a well-adhering coat of cement mortar.

.1.4 Metal Surfaces

Metal surfaces shall be dry and be free of rust, scale, loose paint, oil,
grease, dirt, frost and debris.

.2 APPLICATION OF BITUMINOUS DAMPPROOFING

2.1 Emulsion-Based Asphalt

Emulsion-based asphalt dampproofing work shall not be performed in
temperatures below 40 degrees F. Emulsions shall have a smooth and
uniform consistency at time of application. Dampproofing materials shall
be applied in accordance with manufacturer's published instructions to
produce a smooth uniform dry film of not less than 12 mils thick without
voids or defects. Dull or porous spots shall be recoated. Dampproofing
materials shall seal tightly around pipes and other items projecting
through dampproofing. Rates of application shall be as follows:

a. Primer: 1/2 gallon per 100 square feet, cold-applied.

b. Fibrated Dampproofing: 2 gallons per 100 square feet,
cold-applied with spray, brush or trowel.

c. Non-fibrated Dampproofing: 2 gallons per 100 square feet,
cold-applied with spray, brush or trowel.

.2.2 Solvent-Based Asphalt

Solvent-based asphalt dampproofing work shall not be performed in
temperatures below 40 degrees F. Dampproofing materials shall be applied
in accordance with manufacturer's published instructions to produce a
smooth uniform dry film not less than 12 mils thick without wvoids or
defects. Dull or porous spots shall be recoated. Dampproofing materials
shall seal tightly around pipes and other items projecting through
dampproofing. Rates of application shall be as follows:

a. Primer: 1/2 gallon per 200 square feet, cold-applied.

b. Dampproofing Coat: 2 gallons per 100 square feet, cold-applied
with spray, brush or trowel.

.3 CLEAN-UP

Surfaces of other work which are stained with dampproofing materials shall
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be cleaned with a cleaner recommended by dampproofing manufacturer.
3.4 PROTECTION

The completed dampproofing work shall be protected from damage during and
after construction.

-- End of Section --
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UFGS-07220A (October 2001)

UNIFIED FACILITIES GUIDE SPECIFICATIONS

SECTION 07220A

VENTED NAILBASE ROOF INSULATION
10/01

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 1177/C 1177M (1999) Glass Mat Gypsum Substrate for Use
as Sheathing

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used in Roofing and Waterproofing

ASTM D 4897 (1998) Asphalt-Coated Glass-Fiber Venting
Base Sheet Used in Roofing

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM P9513 (1996) Loss Prevention Data for Roofing
Contractors

FM P7825a (1998) Approval Guide Fire Protection

FM P7825c (1998) Approval Guide Building Materials

UNDERWRITERS LABORATORIES (UL)
UL Bld Mat Dir (1999) Building Materials Directory
1.2 SUBMITTALS

The following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES :

SD-03 Product Data
Application of Insulation;

Insulation manufacturer's recommendations for the application
and installation of insulation.
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The inspection procedure for insulation installation, prior to
start of roof insulation work.

SD-04 Samples;
24" x 24" sample of vented insulation product.
SD-07 Certificates
Insulation;

Certificate attesting that the expanded polystyrene insulation
contains recovered material and showing estimated percent of
recovered material. Certificates of compliance for felt materials.

1.3 STORAGE OF MATERIALS

Insulation materials shall be stored in accordance with manufacturer's
ingstructions. Insulation, base sheet, and felt shall be kept dry at all
times, before, during, and after delivery to the site and shall be stored
in an enclosed building or in a closed trailer. Wet insulation, wet base
sheet or wet felt shall be permanently removed from the site. Felts shall
be stacked on end one level high. Felt rolls shall be maintained at a
temperature above 50 degrees F for 24 hours immediately before laying.

1.4 FIRE CLASSIFICATION

Insulation shall have been tested as part of a roof construction assembly
of the type used in this project, and the construction shall be listed as
Fire-Classified in UL Bld Mat Dir or Class I in FM P7825a.

PART 2 PRODUCTS
2.1 BITUMINOUS MATERIALS

Bituminous materials shall conform to the following requirements:
2.2 INSULATION

Insulation shall be a standard product of the manufacturer and shall be
factory marked with the manufacturer's name or trade mark, the material
specification number, the R-value at 75 degrees F, and the thickness.
Minimum thickness shall be as recommended by the manufacturer. Boards
shall be marked individually. The thermal resistance of insulation shall
be not less than the R-value shown on the drawings. The insulation
manufacturing process shall not include chlorofluoro carbons (CFC) or
formaldehydes. Insulation shall be one, or a combination of the following
materials:
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2.2.1 Omitted
2.2.2 Omitted
2.2.3 Omitted
2.2.4 Omitted
2.2.5 Omitted
2.2.6 Omitted
2.2.7 Expanded Polystyrene

Expanded Polystyrene insulation shall be equal or similar to Premier
Industries,Inc. "Insul-Vent."

2.2.8 Glass Mat Gypsum Roof Board

Glass mat gypsum roof board shall be in accordance with ASTM C 1177/C 1177M,
flame spread - 0, smoke developed - 0, 500 psi Class A non-combustible.

2.3 FASTENERS
Fasteners shall be specifically designed screws and plates of sufficient
length to hold insulation securely in place. Fasteners shall conform to
insulation manufacturer's recommendations except that holding power, when
driven, shall be not less than 120 pounds each in steel deck. Fasteners
for steel or concrete decks shall conform to FM P7825c for Class I roof
deck construction, and shall be spaced to withstand an uplift pressure of
90 pounds per square foot.

2.4 VENTING INORGANIC BASE SHEET

ASTM D 4897, Type II, Non-perforated, with spot mopping holes where
specified.

2.5 OMITTED

2.6 ORGANIC ROOFING FELT
ASTM D 226, Type I.

2.7 WOOD NAILERS

Wood nailers shall conform to Section 06100A ROUGH CARPENTRY, including
preservative treatment.

PART 3 EXECUTION

3.1 COORDINATION REQUIREMENTS
Insulation and roofing membrane shall be finished in one operation up to
the line of termination at the end of each day's work. Completed sections

shall be glaze coated when more than one day is required to finish the
roofing. Phased construction will not be permitted.
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.2 ENVIRONMENTAL CONDITIONS

The temperature of the roofing materials shall be as required by the
manufacturer. Air temperature shall be above 40 degrees F and there shall
be no visible ice, frost, or moisture on the roof deck when the insulation
and roofing are installed. Wind conditions shall be suitable for
installation of insulation: Wind chill may affect the proper application
temperatures of materials; hot materials may be blown about, creating
safety dangers; insulation boards may become difficult and hazardous to
handle; wrappers, coverings, and other debris may become airborne, and
possibly contaminate laps and seams.

.3 SUBSTRATE PREPARATION

The substrate construction of any bay or section of the building shall be
completed before insulation or vapor retarder work is begun thereon. Vents
and other items penetrating the roof shall be secured in position and
properly prepared for flashing. Prior to application of vapor retarder or
insulation, substrate joints shall be covered with a 4 inch strip of
roofing felt, embedded in and coated with asphalt cement. Substrate
surface shall be smooth, clean, and dry at time of application.

.4 OMITTED

.5 OMITTED

.6 OMITTED

.7 APPLICATION OF INSULATION

Insulation shall be laid in two or more layers. Units of insulation shall
be laid in courses parallel with the roof slope. End joints shall be
staggered. Insulation shall be cut to fit neatly against adjoining
surfaces. Joints between insulation boards shall not exceed 1/4 inch.
Joints in successive layers shall be staggered with respect to joints of
preceding layer. Where insulation is applied over steel deck, long edge
joints shall continuously bear on surfaces of the steel deck. Insulation
which can be readily lifted after installation is not considered to be
adequately secured. Insulation shall be applied so that all roof
insulation applied each day is waterproofed the same day. Phased
construction will not be permitted. Application of impermeable faced
insulation shall be performed without damage to the facing.

.7.1 Mechanical Fastening

On steel decks,insulation shall be mechanically fastened. Method of
attachment shall be in accordance with recommendations of the insulation
manufacturer and requirements specified.

.7.2 Omitted

.7.3 Foam Insulation

Polystyrene shall not be exposed to solvent-base adhesive, coal-tar bitumen
or to asphalt which is hotter than 200 degrees F.

.7.4 Installation

Sweep and remove all loose particles or debris from the roof deck surface.
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The roof deck should be sound, smooth, and free of moisture.

With the vent channels facing up, install Insul-Vent or similar product
horizontally with the 8' edge running parallel to the ridge of the roof.
Line up the vents to provide ventilation up the entire roof. Lay the OSB
or plywood over the EPS insulation with EPS and OSB or plywood joints
staggered.

Factory Mutual approved roof insulation screws are used to secure
Insul-Vent or similar product for 90 psf uplift resistance. Wood blocking
along eaves and rake edges should be installed according to the
manufacturer's recommendations.

Shingles and metal systems should be installed over the Insul-Vent or
similar product according to the manufacturer's recommendations.

3.7.5 Protection Requirements

The insulation shall be kept dry at all times. Insulation boards shall not
be kicked into position. Exposed edges of the insulation shall be
protected by cutoffs at the end of each work day or whenever precipitation
is imminent. Cutoffs shall be 2 layers of bituminous-saturated felt set in
plastic bituminous cement. Cutoffs shall be removed when work is resumed.
Edges of insulation at open spaces between insulation and parapets or other
walls and spaces at curbs, scuttles, and expansion joints, shall be
protected until permanent roofing and flashing is applied. Storing,
walking, wheeling, or trucking directly on insulation or on roofed surfaces
will not be permitted. Smooth, clean board or plank walkways, runways, and
platforms shall be used, as necessary to distribute weight to conform to
indicated live load limits of roof construction.

3.8 INSPECTION

The Contractor shall establish and maintain an inspection procedure to
assure compliance of the installed roof insulation with the contract
requirements. Any work found not to be in compliance with the contract
shall be promptly removed and replaced or corrected in an approved manner.
Quality control shall include, but not be limited to, the following:

a. Observation of environmental conditions; number and skill level of
insulation workers; start and end time of work.

b. Verification of certification, listing or label compliance with FM
PS513.

c. Verification of proper storage and handling of insulation and
vapor retarder materials before, during, and after installation.

d. Inspection of vapor retarder application, including edge envelopes
and mechanical fastening.

e. Inspection of mechanical fasteners; type, number, length, and
spacing.

f. Coordination with other materials, cants, sleepers, and nailing
strips.

g. Inspection of insulation joint orientation and laps between

layers, joint width and bearing of edges of insulation on deck.
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h. 1Installation of cutoffs and proper joining of work on subsequent
days.

i. Continuation of complete roofing system installation to cover
insulation installed same day.

-- End of Section --
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SECTION 07240

EXTERIOR INSULATION AND FINISH SYSTEMS
10/01

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred within the text by the

basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 150 (2000) Portland Cement

ASTM C 473 (2000) Physical Testing of Gypsum Panel
Products

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal
Insulation

ASTM C 847 1995 Metal Lath

ASTM C 920 (1998) Elastomeric Joint Sealants

ASTM C 1177/C 1177M (1999) Glass Mat Gypsum Substrate for Use

as Sheathing

ASTM C 1186 (1999; Rev. A) Flat Non-Asbestos
Fiber-Cement Sheets

ASTM E 136 (1999) Behavior of Materials in Vertical
Tube Furnace at 750 Degrees C

ASTM E 330 (1997) Structural Performance of Exterior
Windows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference

ASTM E 331 (2000) Water Penetration of Exterior
Windows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference

ASTM E 695 (1997) Measuring Relative Resistance of
Wall, Floor, and Roof Construction to
Impact Loading

EXTERIOR INSULATION MANUFACTURERS ASSOCIATION (EIMA)
EIMA TM 101.86 (1995, Rev. Aug. 1995) Resistance of
Exterior Insulation and Finish Systems,

Class PB, to the Effects of Rapid
Deformation (Impact)
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1

ASTM E 2098 (1995) Alkali Resistance of Glass Fiber
Reinforcing Mesh for Use in Exterior
Insulation and Finish Systems

.2 SYSTEM DESCRIPTION AND REQUIREMENTS

The exterior insulation and finish system (EIFS) shall be a job-fabricated
exterior wall covering consisting of sheathing, insulation board,
reinforcing fabric, base coat, finish coat, adhesive and mechanical
fasteners as applicable. The system components shall be compatible with
each other and with the substrate as recommended or approved by, and the
products of, a single manufacturer regularly engaged in furnishing Exterior
Insulation and Finish Systems. All materials shall be installed by an
applicator approved by the system manufacturer. EIFS shall be Class PB or
Class PM and shall be as indicated in 09915 COLOR SCHEDULE.

2.1 System Requirements and Tests

The system shall meet the performance requirements as veryfied by the tests
listed below. Where a wall system of similar type, size, and design as
specified for this project has been previously tested under the condition
specified herein, the resulting test reports may be submitted in lieu of
job specific tests.

.2.1.1 Water Penetration

Test the system for water penetration by uniform static air pressure in
accordance with ASTM E 331. There shall be no penetration of water beyond
the plane of the base coat/EPS board interface after 15 minutes at 6.4 psf),
or 20% of positive design wind pressure, whichever is greater.

.2.1.2 Wind Load

Test the system for wind load by uniform static air pressure in accordance
with ASTM E 330 (procedure A) to a minimum pressure of 30 psf. There
shall be no permanent deformation, delamination, or other deterioration.

.2.1.3 Omitted

.2.1.4 Mock-Up Installation of EIFS

Complete wall mock-up installation 4 ft high by 8 ft wide, including
typical control joints. Control joints to be filled with sealant of type,
manufacturer, and color selected. Construct mock-up installation at job
site. Build mock-up to comply with the following requirements, using
materials indicated for the completed work:

a. Locate mock-up installation(s)in the location and size indicated.

b. Demonstrate the proposed range of color, texture, thickness,
insulation, and workmanship.

c. Obtain Contracting Officer's written approval of mock-up before
starting fabrication of work.

d. Maintain mock-up installation(s) during construction as a standard

for judging the completed work by protecting them from weather and
construction activities.
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1.

2.2 Component Requirements and Tests

The components of the system shall meet the performance requirements as
veryfied by the tests listed below.

.2.2.1 Omitted
.2.2.2 Omitted

.2.2.3 Impact Resistance

a. Class PB Systems: Hemispherical Head Test; 28 day cured specimen
of PB EIFS in accordance with EIMA TM 101.86.

b. Impact Mass: Test 28 day cured specimen of PM EIFS in accordance
with ASTM E 695. The test specimen shall exhibit no cracking or
denting after twelve impacts by (30 lbs) lead shot mass from (6 in
to 6 ft) drop heights in (6 in) intervals.

.3 SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal
Procedures."

SD-04 Samples
Sample Boards; G, RE
Color and Texture

Mock-up Installation of EIFS; G, RE

.4 QUALITY ASSURANCE

4.1 Qualifications of EIFS Manufacturer

The EIFS shall be the product of a manufacturer who has been in the
practice of manufacturing and designing EIFS for a period of not less than
3 years, and has been involved in at least five projects similar to this
project in size, scope, and complexity, in the same or a similar climate as
this project.

4.2 Qualification of EIFS Installer

The EIFS Installer shall be trained and approved by the EIFS manufacturer
to install the system and shall have successfully installed at least five
projects at or near the size and complexity of this project. The
contractor shall employ qualified workers trained and experienced in
installing the manufacturer's EIFS.

.4.3 Qualification of Sealant Applicator

The sealant applicator shall be experienced and competent in the
installation of high performance industrial and commercial sealants and
shall have successfully installed at least five projects at or near the
size and complexity of this project.
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1.4.4 Qualifications of Third Party Inspector
Submit evidence that third party inspector has current certification from
the Exterior Design Institute or equal inspector certification as inspector
for the installation of EIFS.

1.4.4 Insulation Board-

Insulation Board shall be approved and labeled under third party quality
program as required by applicable building code.

1.5 DELIVERY AND STORAGE
Deliver materials to job site in original unopened packages, marked with
manufacturer's name, brand name, and description of contents. Store
materials off the ground and in accordance with the manufacturer's
recommendations in a clean, dry, well-ventilated area. Protect stored
materials from rain, sunlight, and excessive heat. Keep coating materials
which would be damaged by freezing at a temperature not less than 40

degrees F. Do not expose insulation board to flame or other ignition
sources.

1.6 ENVIRONMENTAL CONDITIONS

a. Do not prepare materials or apply EIFS during inclement weather
unless appropriate protection is provided. Protect installed
materials from inclement weather until they are dry.

b. Apply sealants and wet materials only at ambient temperatures of
40 degrees F or above and rising, unless supplemental heat is
provided. The system shall be protected from inclement weather
and to maintain this temperature for a minimum of 24 hours after

installation.

c. Do not leave insulation board exposed to sunlight after
installation.

1.7 WARRANTY
Furnish manufacturer's standard warranty for the EIFS. Warranty shall run
directly to Government and cover a period of not less than 5 years from
date Government accepted the work.

PART 2 PRODUCTS

2.1 COMPATIBILITY

Provide all materials compatible with each other and with the substrate,
and as recommended by EIFS manufacturer.

2.2 SHEATHING BOARD

2.2.1 Fiber Reinforced Cement Sheathing Board
a. Meet ASTM C 1186, Type B, Grade I.
b. Non-combustible per ASTM E 136.

c. Nail Pull Resistance: No less than when tested in accordance with
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ASTM C 473.
d. Thickness no less than (1/2 in).
e. Water Absorption not to exceed 17 percent.
2.2.2 Glass Mat Gypsum Sheathing Board
a. Conform to ASTM C 1177/C 1177M.

b. ©Nail Pull Resistance: No less thanl20 1lb) when tested in
accordance with ASTM C 473.

2.3 ADHESIVE

Manufacturer's standard product, including primer as required, and shall be
compatible with substrate and insulation board to which the system is
applied.

2.4 LATHING AND FURRING
Conform to ASTM C 847, (2.6 lb/yd), self-furring, galvanized.
2.5 MECHANICAL FASTENERS

Corrosion resistant and as approved by EIFS manufacturer. Select fastener
type and pattern based on applicable wind loads and substrate into which
fastener will be attached, to provide the necessary pull-out, tensile, and
shear strengths.

2.6 THERMAL INSULATION
2.6.1 Manufacturer's Recommendations

Provide only thermal insulation recommended by the EIFS manufacturer for
the type of application intended.

2.6.2 Insulation Board

Insulation board shall be standard product of manufacturer and shall be
compatible with other systems components. Boards shall be factory marked
individually with the manufacturer's name or trade mark, the material
specification number, the R-value at (75 degree F), and thickness. No
layer of insulation shall be less than (3/4 in) thick. The maximum
thickness of all layers shall not exceed (4 in). Insulation Board shall be
certified as aged, in block form, prior to cutting and shipping, a minimum
of 6 weeks by air drying, or equivalent.

a. Thermal resistance: As indicated
b. Insulating material: ASTM C 578 Type I or IV, as recommended by
the EIFS manufacturer and treated to be compatible with other EIFS

components. Age insulation by air drying a minimum of 6 weeks
prior to cutting and shipping.

2.7 BASE COAT

Manufacturer's standard product and compatible with other systems
components.
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.8 PORTLAND CEMENT

Conform to ASTM C 150, Type I or II as required, fresh and free of lumps,
and approved by the systems manufacturer.

.9 REINFORCING FABRIC

Reinforcing fabric mesh shall be alkali-resistant, balanced, open weave |,
glass fiber fabric made from twisted multi-end strands specifically treated
for compatibility with the other system materials, and comply with ASTM E
2098 and as recommended by EIFS manufacturer.

.10 FINISH COAT

Manufacturer's standard product conforming to the requirements in the
paragraph on Sub-Component Requirements and Tests. For color consistency,
use materials from the same batch or lot number.

.11 PRIMER

Non-staining, quick-drying type recommended by sealant manufacturer and
EIFS manufacturer.

.12 ACCESSORIES

Conform to recommendations of EIFS manufacturer, including trim, edging,
anchors, expansion joints. All metal items and fasteners to be corrosion
resistant.

.13 JOINT SEALANT

Non-staining, quick-drying type meeting ASTM C 920, Class 25, compatible
with the finish system type and grade, and recommended by both the sealant
manufacturer and EIFS manufacturer.

.14 BOND BREAKER

As required by EIFS manufacturer and recommended by sealant manufacturer
and EIFS manufacturer.

.15 BACKER ROD

Closed cell polyethylene free from oil or other staining elements and as
recommended by sealant manufacturer and EIFS manufacturer. Do not use
absorptive materials as backer rod. The backer rod should be sized 25
percent larger than the width of the joint.

PART 3 EXECUTION

3

.1 EXAMINATION

Examine substrate and existing conditions to determine that the EIFS can be
installed as required by the EIFS manufacturer and that all work related to
the EIFS is properly coordinated. Surface shall be sound and free of oil,
loose materials or protrusions which will interfere with the system
installation. If deficiencies are found, notify the Contracting Officer and
do not proceed with installation until the deficiencies are corrected. The
substrate shall be plane, with no deviation greater than (1/4 inch) when
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tested with a (10 foot) straightedge. Determine flatness, plumbness, and
any other conditions for conformance to manufacturer's instructions.

3.2 SURFACE PREPARATION

Prepare existing surfaces for application of the EIFS to meet flatness
tolerances and surface preparation according to manufacturer's installation
instructions . Provide clean surfaces free of oil and loose material
without protrusions adversely affecting the installation of the insulation
board. For adhesively attached EIFS, existing deteriorated paint must be
removed. Due to substrate conditions or as recommended by the system
manufacturer, a primer may be required. Apply the primer to existing
surfaces as recommended by the manufacturer. Use masking tape to protect
areas adjacent to the EIFS to prevent base or finish coat to be applied to
areas not intended to be covered with the EIFS. The contractor shall not
proceed with the installation until all noted deficiencies of the substrate
are corrected.

3.3 INSTALLATION

Install EIFS as indicated, comply with manufacturer's instructionsexcept as
otherwise specified, and in accordance with the shop drawings. EIFS shall
be installed only by an applicator trained and approved by the EIFS
manufacturer. Specifically, include all manufacturer recommended
provisions regarding flashing and treatment of wall penetrations.

3.3.1 Insulation Board

Unless otherwise specified by the system manufacturer, place the long edge
horizontally from level base line. Stagger vertical joints and interlock
at corners. Butt joints tightly. Provide flush surfaces at joints.
Offset insulation board joints from joints in sheathing by at least (8
inches). Use L-shaped insulation board pieces at corners of openings.
Joints of insulation shall be butted tightly. Surfaces of adjacent
insulation boards shall be flush at joints. Gaps greater than (1/16 inch)
between the insulation boards shall be filled with slivers of insulation.
Uneven board surfaces with irregularities projecting more than (1/16 inch)
shall be rasped in accordance with the manufacturer's instructions to
produce an even surface. Attach insulation board as recommended by
manufacturer. The adhered insulation board shall be allowed to remain
undisturbed for 24 hours prior to proceeding with the installation of the
base coat/reinforcing mesh, or longer if necessary for the adhesive to dry.
However, do not leave insulation board exposed longer than recommended by
insulation manufacturer.

3.3.2 Base Coat and Reinforcing Fabric Mesh,
3.3.3 Finish Coat

Apply and level finish coat in one operation. Obtain final texture by
trowels, floats, or by spray application as necessary to achieve the
required finish matching approved sample. Apply the finish coat to the dry
base coat maintaining a wet edge at all times to obtain a uniform
appearance.The thickness of the finish coat shall be in accordance with the
system manufacturer’s current published instructions. Apply finish coat so
that it does not cover surfaces to which joint sealants are to be
applied.The base coat/reinforcing mesh must be allowed to dry a minimum of
24 hours prior to the application of the finish coat. Surface
irregularities in the base coat, such as trowel marks, board lines,
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reinforcing mesh laps, etc., shall be corrected prior to application of the
finish coat.

3.4 JOINT SEALING

Seal EIFS at openings as recommended by the system manufacturer. Apply
sealant only to the base coat. Do not apply sealant to the finish coat.

3.4.1 Surface Preparation, Backer Rod, and Primer

Immediately prior to application, remove loose matter from joint. Ensure
that joint is dry and free of paint, finish coat, or other foreign matter.
Install backer rod. Apply primer as required by sealant and EIFS
manufacturer. Check that joint width is as shown on drawings but in no
case shall it be less than (0.5) inch for perimeter seals and (0.75 inch)
for expansion joints. The width shall not be less than 4 times the
anticipated movement. Check sealant manufacturer's recommendations
regarding proper width to depth ratio.

3.4.2 Sealant

Apply sealant in accordance with sealant manufacturer's instructions with
gun having nozzle that fits joint width. Do not use sealant that has
exceeded shelf life or can not be discharged in a continuous flow.
Completely fill the joint solidly with sealant without air pockets so that
full contact is made with both sides of the joint. Tool sealant with a
round instrument that provides a concave profile and a uniformly smooth and
wrinkle free sealant surface. Do not wet tool the joint with soap, water,
or any other ligquid tooling aid. Do not apply sealant until all EIFS
coatings are fully dry. During inclement weather, protect the joints until
sealant application. Use particular caution in sealing joints between
window and door frames and the EIFS wall and at all other wall
penetrations. Clean all surfaces to remove excess sealant.

3.5 FIELD QUALITY CONTROL

Throughout the installation, the contractor shall establish and maintain an
inspection procedure to assure compliance of the installed EIFS with
contract requirements. Work not in compliance shall be removed and
replaced or corrected in an approved manner. The inspection procedures,
from acceptance of deliveries through installation of sealants and final
acceptance shall be performed by qualified inspector trained by the
manufactuter. No work on the EIFS shall be performed unless the inspector
is present at the job site.

3.5.1 Inspection Check List
During the installation and at the completion of installation, perform
inspections covering at the minimum all applicable items enumerated on the
attached check list. The inspector shall initial and date all applicable
items, sign the check list, and submit it to the Contracting Officer at the
completion of the EIFS erection.

CHECK LIST

Item Description Appr'd/Date

a. Materials are handled and stored correctly.
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ITtem

CHECK LIST

Description

Environmental conditions are within specified limits,
including temperature not below 4 degrees C (40 degrees F)
and the work is protected from the elements as required.

Preparation and installation is performed by qualified
personnel using the correct tools.

Adjacent areas to which EIFS is not to be applied
(such as on window and door frames) are protected with
masking tape, plastic films, drop cloths, etc.

to prevent accidental application of EIFS materials.

Control, expansion and aesthetic joints are installed as
indicated or recommended. Accessories are properly
installed.

Substrate is in-plane, properly attached, clean, dry, and
free of contaminants. Concrete substrate is free of
efflorescence.

Materials are mixed thoroughly and in proper proportions.

Adhesive is applied in sufficient quantity with proper-
size notched trowel.

Mechanical attachments have proper spacing, layout and
fastener depth.

Insulation boards are tightly abutted, in running bond
pattern, with joints staggered with the sheathing, board
corners interlocked, L-shaped boards around openings,
edges free of adhesive, and provision for joints. Gaps
are filled and surfaces rasped.

Insulation adhesive must be allowed to dry (a minimum of
24-hours) prior to the application of the finish coat.

Reinforcing fabric mesh is properly back-wrapped at
terminations.

Reinforcing fabric mesh is fully embedded and properly
placed. Corners are reinforced. Openings are
diagonally reinforced. Mesgh overlaps minimum 65 mm (2-
1/2 inches) .

Base coat thickness is within specified limits.

The base coat/reinforcing fabric mesh must be allowed to
dry (a minimum of 24-hours) prior to the application of
the finish coat.

Finish coat is applied with sufficient number of

personnel and stopped at suitable points. Floats and
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CHECK LIST

Item Description Appr'd/Date

methods of texturing are uniform.

g. All Flashings are properly installed.

r. All joints are properly sealed in their entire length

at time and under environmental conditions as
specified by the manufacturer.

s. All scaffolding, equipment, materials, debris

and temporary protection are removed from site
upon completion.

Name of Inspector: Signed: Date:

3.6 CLEANUP

Upon completion, remove all scaffolding, equipment, materials and debris
from site. Remove all temporary protection installed to facilitate
installation of EIFS.

-- End of Section --
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SECTION 07311

ASPHALT SHINGLES
02/03

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 226 (1997; Rev. A) Asphalt-Saturated Organic
Felt Used in Roofing and Waterproofing

ASTM D 1970 (2001) Self-Adhering Polymer Modified
Bituminous Sheet Materials Used as Steep

Roofing Underlayment for Ice Dam Protection

ASTM D 4869 (1988; R 1993) Asphalt-Saturated Organic
Felt Shingle Underlayment Used in Roofing

UNDERWRITERS LABORATORIES (UL)

UL 790 (1997) Fire Resistance of Roof Covering
Materials
UL 997 (1995) Wind Resistance of Prepared Roof

Covering Materials

.2 DEFINITIONS

.2.1 Top Lap

That portion of shingle overlapping shingle in course below.

.2.2 Head Lap

The triple coverage portion of top lap which is the shortest distance from
the butt edge of an overlapping shingle to the upper edge of a shingle in
the second course below.

.2.3 Exposure

That portion of a shingle exposed to the weather after installation.

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only or as
otherwise designated. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
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01330 SUBMITTAL PROCEDURES:
SD-03 Product Data
Shingles

Submit data including type, weight, class, UL labels, and special
types of underlayment and eave flashing.

SD-04 Samples
Shingles; G, RE

Full shingle sample and manufacturer's standard size samples of
materials and products requiring color or finish selection.

SD-08 Manufacturer's Instructions

Application

.4 DELIVERY AND STORAGE

Deliver materials in the manufacturer's unopened bundles and containers
bearing the manufacturer's brand name. Keep materials dry, completely
covered, and protected from the weather. Store according to manufacturer's
written instructions. Roll goods shall be stored on end in an upright
position or in accordance with manufacturer's recommendations. Immediately
before laying, roofing felt shall be stored for 24 hours in an area
maintained at a temperature not lower than 50 degrees F.

.5 WARRANTIES

Warranties shall begin on the date of Government acceptance of the work.

.5.1 Manufacturer's Warranty

Furnish the asphalt shingle manufacturer's standard 40 year warranty for
the asphalt shingles. The warranty shall run directly to the Government.

.5.2 Contractor's Warranty

The Contractor shall warrant for 5 years that the asphalt shingle roofing
system, as installed, is free from defects in workmanship. When repairs
due to defective workmanship are required during the Contractor's warranty
period, the Contractor shall make such repairs within 72 hours of
notification. When repairs are not performed within the specified time,
emergency repairs performed by others will not void the warranty.

PART 2 PRODUCTS

2

2

.1 MATERIALS

1.1 Shingles

Mineral granule-surfaced composition shingles, self-sealing, square tab,
strip, fungus-resistant. Shingles shall bear a 40-year warranty. Shingles
shall meet the fire resistance requirements of UL 790 for Class A and the
wind resistance requirements of UL 997. Color shall be in accordance with
09915, COLOR SCHEDULE.
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1.2 Omitted
.1.3 Omitted

.1.4 Underlayment

Asphalt-saturated felt conforming to ASTM D 4869 or ASTM D 226, Type I,
number 15, without perforations or other material specified by the shingle
manufacturer for use as underlayment.

.1.4.1 Leak Barrier Underlayment

Self-adhering leak barrier or ice dam underlayment shall comply with ASTM D
1970 for sealability around nails.

.1.5 Omitted

.1.6 Nails for Applying Shingles and Asphalt-Saturated Felt

Aluminum or hot-dipped galvanized steel or equivalent corrosion resistant
with sharp points and flat heads 3/8 to 7/16 inch in diameter. Shank
diameter of nails shall be a minimum of 0.105 inch and a maximum of 0.135
inch with garb or otherwise deformed for added pull-out resistance. Nails
shall be long enough to penetrate completely through or extend a minimum of
3/4 inch into roof deck, whichever is less, when driven through materials
to be fastened.

1.7 Omitted
.1.8 Omitted
.1.9 Ventilators
.1.9.1 Omitted

.1.9.2 Nailable Mesh Shingle Over Type Ridge Vents

Ridge vents shall be constructed of UV stabilized nailable polyester mesh
material, approximately one foot wide. Vents shall be designed to prevent
infiltration of insects, rain, and snow.

PART 3 EXECUTION

3

.1 VERIFICATION OF CONDITIONS

Ensure that roof deck is smooth, clean, dry, and without loose knots. Roof
surfaces shall be firm and free from loose boards, large cracks,and
projecting ends that might damage the roofing. Vents and other projections
through roofs shall be properly flashed and secured in position, and
projecting nails shall be driven flush with the deck.

.2 SURFACE PREPARATION

Cover knotholes and cracks with sheet metal nailed securely to sheathing.
Flash and secure vents and other roof projections, and drive projecting
nails firmly home.
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3

.3 APPLICATION

Apply roofing materials as specified herein unless specified or recommended
otherwise by shingle manufacturer's written instructions.

.3.1 Underlayment

Provide for roof slopes 4 inches per foot and greater. Apply one layer of
shingle underlayment to roof deck. Lay underlayment parallel to roof
eaves, starting at eaves. Provide minimum 2 inch head laps, 4 inch end
laps, and 6 inch laps from both sides over hips and ridges. Nail
sufficiently to hold until shingles are applied. Turn up vertical surfaces
a minimum of 4 inches.

.3.2 Drip Edges

Provide metal drip edges as specified in Section 07600, "Flashing and Sheet
Metal," applied directly on the wood deck at eaves and over the
underlayment at rakes. Extend back from edge of deck a minimum of 3 inches,
and secure with nails spaced a maximum of 10 inches o.c. along inner edge.

.3.3 Omitted

.3.4 Shingle Courses

Shingles with the correct recommended exposure shall be applied in
accordance with the manufacturer's printed instructions as they appear on
the bundle wrapping.

.3.5 Hips and Ridges

Form per manufacturer's printed instructions.

.3.6 Valleys

Form per manufacturer's printed instructions.

.3.7 Flashing

.3.7.1 Eave Flashing

Metal flashings shall conform to SECTION 07600 FLASHING AND SHEET METAL.
Metal flashings will be provided at the intersections of roofs and
adjoining walls and at projections through the roof deck, such as vent
stacks.

-- End of Section --
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SECTION 07600

FLASHING AND SHEET METAL
02/03

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the

basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 167 (1999) Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and
Strip

ASTM B 32 (2000) Solder Metal

ASTM B 209 (2001) Aluminum and Aluminum Alloy Sheet
and Plate

ASTM B 221 (2000) Aluminum and Aluminum-Alloy
Extruded Bars, Rods, Wire, Profiles, and
Tubes

ASTM B 370 (1998) Copper Sheet and Strip for Building
Construction

ASTM D 41 (1994) Asphalt Primer Used in Roofing,

Dampproofing, and Waterproofing

ASTM D 226 (1997, Rev A) Asphalt-Saturated Organic
Felt Used in Roofing and Waterproofing

ASTM D 1784 (1999, Rev A) Rigid Poly(Vinyl Chloride)
(PVC) Compounds and Chlorinated Poly (Vinyl
Chloride) (CPVC) Compounds

ASTM D 4586 (2000) Asphalt Roof Cement, Asbestos-Free
SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION
(SMACNA)

SMACNA Arch. Manual (1993) Architectural Sheet Metal Manual

.2 General Requirements

Sheet metalwork shall be accomplished to form weathertight construction
without waves, warps, buckles, fastening stresses or distortion, and shall
allow for expansion and contraction. Cutting, fitting, drilling, and other
operations in connection with sheet metal required to accommodate the work
of other trades shall be performed by sheet metal mechanics. Installation
of sheet metal items used in conjunction with roofing shall be coordinated
with roofing work to permit continuous roofing operations. Sheet metalwork
pertaining to heating, ventilating, and air conditioning is specified in
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1.

Mechanical Specifications.
3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only or as
otherwise designated. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Materials; G, RE
Indicate thicknesses, dimensions, fastenings and anchoring
methods, expansion joints, and other provisions necessary for

thermal expansion and contraction. Scaled manufacturer's catalog
data may be submitted for factory fabricated items.

.4 DELIVERY, HANDLING, AND STORAGE

Package and protect materials during shipment. Uncrate and inspect
materials for damage, dampness, and wet-storage stains upon delivery to the
job site. Remove from the site and replace damaged materials that cannot
be restored to like-new condition. Handle sheet metal items to avoid
damage to surfaces, edges, and ends. Store materials in dry,
weather-tight, ventilated areas until immediately before installation.

PART 2 PRODUCTS

2

.1 MATERIALS

Lead, lead-coated metal, and galvanized steel shall not be used. Any metal
listed by SMACNA Arch. Manual for a particular item may be used, unless
otherwise specified or indicated. Materials shall conform to the
requirements specified below and to the thicknesses and configurations
established in SMACNA Arch. Manual. Different items need not be of the
same metal, except that if copper is selected for any exposed item, all
exposed items shall be copper.

Furnish sheet metal items in 8 to 10 foot lengths. Single pieces less than
8 feet long may be used to connect to factory-fabricated inside and outside
corners, and at ends of runs. Factory fabricate corner pieces with minimum
12 inch legs. Provide accessories and other items essential to complete
the sheet metal installation. These accessories shall be made of the same
materials as the items to which they are applied. Fabricate sheet metal
items of the materials specified below and to the gage, thickness, or
weight shown in Table I at the end of this section. Sheet metal items
shall have mill finish unless specified otherwise. Where more than one
material is listed for a particular item in Table I, each is acceptable and
may be used except as follows:

1.1 Exposed Sheet Metal Items

Shall be of the same material. The following items shall be considered as
exposed sheet metal: gutters, including hangers; downspouts; gravel stops
and fascias; cap, valley, steeped, base, and eave flashings and related
accessories.
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2.1.2 Drainage
Do not use copper for an exposed item if drainage from that item will pass
over exposed masonry, stonework or other metal surfaces. In addition to
the metals listed in Table I, lead-coated copper may be used for such items.
2.1.3 Copper, Sheet and Strip
ASTM B 370, cold-rolled temper, H 00 (standard).
2.1.4 Omitted
2.1.5 Omitted
2.1.6 Omitted
2.1.7 Omitted
2.1.8 Stainless Steel
ASTM A 167, Type 302 or 304, 2D Finish, fully annealed, dead-soft temper.
2.1.9 Omitted
2.1.10 Aluminum Alloy Sheet and Plate
ASTM B 209, anodized clear form alloy, and temper appropriate for use.
2.1.11 Aluminum Alloy, Extruded Bars, Rods, Shapes, and Tubes
ASTM B 221.
2.1.12 Solder
ASTM B 32, 95-5 tin-antimony.
2.1.13 Polyvinyl Chloride Reglet
ASTM D 1784, Type II, Grade 1, Class 14333-D, 0.075 inch minimum thickness.
2.1.14 Bituminous Plastic Cement
ASTM D 4586, Type I.
2.1.15 Building Paper
ASTM D 226 Type I.
2.1.16 Asphalt Primer
ASTM D 41.
2.1.17 Through-Wall Flashing

Through-wall flashing for masonry is specified in Section 04810,
"Nonbearing Masonry Veneer/Steel Stud Walls."
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2.1.18 Fasteners

Use the same metal or a metal compatible with the item fastened. TUse
stainless steel fasteners to fasten dissimilar materials.

PART 3 EXECUTION
3.1 INSTALLATION
3.1.1 Omitted

3.1.2 Workmanship

Make lines, arrises, and angles sharp and true. Free exposed surfaces from
visible wave, warp, and buckle, and tool marks. Fold back exposed edges
neatly to form a 1/2 inch hem on the concealed side. Make sheet metal
exposed to the weather watertight with provisions for expansion and
contraction.

Make surfaces to receive sheet metal plumb and true, clean, even, smooth,
dry, and free of defects and projections which might affect the
application. For installation of items not shown in detail or not covered
by specifications conform to the applicable requirements of SMACNA Arch.
Manual, Architectural Sheet Metal Manual. Provide sheet metal flashing in
the angles formed where roof decks abut walls, curbs, ventilators, pipes,
or other vertical surfaces and wherever indicated and necessary to make the
work watertight. Join sheet metal items together as shown in Table II.

3.1.3 Nailing

Confine nailing of sheet metal generally to sheet metal having a maximum
width of 18 inches. Confine nailing of flashing to one edge only. Space
nails evenly not over 3 inches on centers and approximately 1/2 inch from
edge unless otherwise specified or indicated. Face nailing will not be
permitted. Where sheet metal is applied to other than wood surfaces,
include in shop drawings, the locations for sleepers and nailing strips
required to secure the work. Sleepers and nailing strips are specified in
Section 06100A, "Rough Carpentry."

3.1.4 Cleats

Provide cleats for sheet metal 18 inches and over in width. Space cleats
evenly not over 12 inches on centers unless otherwise specified or
indicated. Unless otherwise specified, cleats shall be not less than 2
inches wide by 3 inches long and of the same material and thickness as the
sheet metal being installed. Secure one end of the cleat with two nails
and the cleat folded back over the nailheads. Lock the other end into the
seam.

3.1.5 Bolts, Rivets, and Screws
Install bolts, rivets, and screws where indicated or required. Provide
compatible washers where required to protect surface of sheet metal and to
provide a watertight connection. Joints in aluminum sheets 0.040 inch or
less in thickness shall be mechanically made.

3.1.6 Seams

Straight and uniform in width and height with no solder showing on the face.
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3.1.6.1 Flat-lock Seams
Finish not less than 3/4 inch wide.
3.1.6.2 Lap Seams

Finish soldered seams not less than one inch wide. Overlap seams not
soldered, not less than 3 inches.

3.1.6.3 Omitted

3.1.6.4 Omitted

3.1.6.5 Flat Seams
Make seams in the direction of the flow.

3.1.7 Soldering
Where soldering is specified, it shall apply to copper, terne-coated
stainless steel, zinc-coated steel, and stainless steel items. Edges of
sheet metal shall be pretinned before soldering is begun. Seal the joints
in aluminum sheets of 0.040 inch or less in thickness with specified
sealants. Do not solder aluminum.

3.1.7.1 Edges
Scrape or wire-brush the edges of lead-coated material to be soldered to
produce a bright surface. Flux brush the seams in before soldering. Treat
with soldering acid flux the edges of stainless steel to be pretinned.
Seal the joints in aluminum sheets of 0.040 inch or less in thickness with
specified sealants. Do not solder aluminum.

3.1.8 Omitted

3.1.9 Protection from Contact with Dissimilar Materials

3.1.9.1 Copper or Copper-bearing Alloys
Paint with heavy-bodied bituminous paint surfaces in contact with
dissimilar metal, or separate the surfaces by means of moistureproof
building felts.

3.1.9.2 Aluminum
Aluminum surfaces shall not directly contact other metals except stainless
steel, zinc, or zinc coating. Where aluminum contacts another metal, paint
the dissimilar metal with a primer followed by two coats of aluminum paint.
Where drainage from a dissimilar metal passes over aluminum, paint the
dissimilar metal with a non-lead pigmented paint.

3.1.9.3 Metal Surfaces

Paint surfaces in contact with mortar, concrete, or other masonry materials
with alkali-resistant coatings such as heavy-bodied bituminous paint.
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3.1.9.4 Wood or Other Absorptive Materials

Paint surfaces that may become repeatedly wet and in contact with metal
with two coats of aluminum paint or a coat of heavy-bodied bituminous paint.

3.1.10 Expansion and Contraction

Provide expansion and contraction joints at not more than 32 foot intervals
for aluminum and at not more than 40 foot intervals for other metals.

Where the distance between the last expansion joint and the end of the
continuous run is more than half the required interval, an additional joint
shall be provided. Space joints evenly. Join extruded aluminum gravel
stops and fascias by expansion and contraction joints spaced not more than
12 feet apart.

3.1.11 Base Flashing

Metal base flashing shall be corrdinated with roofing work. Metal base
flashing shall be set in plastic bituminous cement over the roofing
membrane, nailed to nailing strip, and secured in place on the roof side
with nails spaced not more than 3 inches on centers.

3.1.12 Counterflashing

Except where indicated or specified otherwise, install counterflashing to
provide a spring action against base flashing. Where bituminous base
flashings are provided, the counter flashing shall extend down as close as
practicable to the top of the cant strip. Counter flashing shall be
factory formed to provide spring action against the base flashing.

3.1.13 Omitted
3.1.14 Polyvinyl Chloride Reglets Temporary Construction Installation

Rigid polyvinyl chloride reglets ASTM D 1784, Type II, Grade 1, Class
14333-D, 0.075 inches minimum thickness may be provided in lieu of metal
reglets for temporary construction.

3.1.15 Omitted
3.1.16 Metal Drip Edge

Provide a metal drip, designed to allow water run-off to drip free of
underlying construction, at eaves and rakes prior to the application of
roofing shingles. Apply directly on the wood deck at the eaves and over
the underlay along the rakes. Extend back from the edge of the deck not
more than 3 inches and secure with compatible nails spaced not more than 10
inches on center along upper edge.

3.1.17 Gutters
The hung type of shape indicated and supported on underside by brackets
that permit free thermal movement of the gutter. Provide gutters in sizes
indicated complete with mitered corners, end caps, outlets, brackets, and
other accessories necessary for installation. Bead with hemmed edge or
reinforce the outer edge of gutter with a stiffening bar not less than 3/4
by 3/16 inch of material compatible with gutter. Fabricate gutters in
sections not less than 8 feet. Lap the sections a minimum of one inch in
the direction of flow or provide with concealed splice plate 6 inches
minimum. Join the gutters, other than aluminum, by riveted and soldered
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joints. Aluminum gutters shall be joined with riveted sealed joints.
Provide expansion-type slip joints midway between outlets. 1Install gutters
below slope line of the roof so that snow and ice can slide clear. Support
gutters as indicated. Adjust gutters to slope uniformly to outlets, with
high points occurring midway between outlets. Fabricate hangers and
fastenings from metals compatible with the gutters.

3.1.18 Downspouts

Supports for downspouts shall be spaced according to the manufacturer's
recommendation for the masonry substrate. Types, shapes and sizes are
indicated. Provide complete including elbows and offsets. Provide
downspouts in approximately 10 foot lengths. Provide end joints to
telescope not less than 1/2 inch and lock longitudinal joints. Provide
gutter outlets with wire ball strainers for each outlet. Provide strainers
to fit tightly into outlets and be of the same material used for gutters.
Keep downspouts not less than one inch away from walls. Fasten to the
walls at top, bottom, and at an intermediate point not to exceed 5 feet on
centers with leader straps or concealed rack-and-pin type fasteners. Form
straps and fasteners of metal compatible with the downspouts.

3.1.19 Omitted
3.1.20 Omitted
3.1.21 Omitted
3.1.22 Splash Pans

Install splash pans where downspouts discharge on roof surfaces and at
other locations as indicated. Unless otherwise shown, provide pans not
less than 24 inches long by 18 inches wide with metal ribs across the
bottom of the pan. Form the sides of the pan with vertical baffles not
less than one inch high in the front, and 4 inches high in the back doubled
over and formed continuous with horizontal roof flanges not less than 4
inches wide. Bend the rear flange of the pan to contour of cant strip and
extend up 6 inches under the side wall covering or to height of base
flashing under counterflashing. Bed the pans and roof flanges in plastic
bituminous cement and strip-flash as specified in Roofing Section.

3.1.23 Open Valley Flashing

Valley flashing for asphalt shingle roofs is specified in Section 07311,
"Asphalt Shingles."

3.1.24 Eave Flashing

One piece in width, applied in 8 to 10 foot lengths with expansion joints
spaced as specified in paragraph entitled "Expansion and Contraction."
Provide a 3/4 inch continuous fold in the upper edge of the sheet to engage
cleats spaced not more than 10 inches on centers. Locate the upper edge of
flashing not less than 18 inches from the outside face of the building,
measured along the roof slope. Fold lower edge of the flashing over and
loose-lock into a continuous edge strip on the fascia. Where eave flashing
intersects metal valley flashing, secure with one inch flat locked joints
with cleats that are 10 inches on centers. Place eave flashing over
underlayment and in plastic bituminous cement.
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3.1.25 Omitted
3.1.26 Expansion Joints

Provide expansion joints for roofs, walls, and floors as indicated.
Conform to the requirements of Table I.

3.1.27 Flashing at Roof Penetrations and Equipment Supports
Provide metal flashing for all pipes, ducts, and conduits projecting
through the roof surface and for equipment supports, guy wire anchors, and

similar items supported by or attached to the roof deck.

3.1.28 Single Pipe Vents

See Table I, footnote (d). Set flange of sleeve in bituminous plastic
cement and nail 3 inches on centers. Bend the top of sleeve over and
extend down into the vent pipe a minimum of 2 inches. For long runs or

long rises above the deck, where it is impractical to cover the vent pipe
with lead, use a two-piece formed metal housing. Set metal housing with a
metal sleeve having a 4 inch roof flange in bituminous plastic cement and
nailed 3 inches on centers. Extend sleeve a minimum of 8 inches above the
roof deck and lapped a minimum of 3 inches by a metal hood secured to the
vent pipe by a draw band. Seal the area of hood in contact with vent pipe
with an approved sealant. Sealants are covered under Section 079003,
"Joint Sealants."

3.1.29 Stepped Flashing
Stepped flashing shall be installed where sloping roofs surfaced with
shingles abut vertical surfaces. Separate pieces of base flashing shall be
placed in alternate shingle courses.

3.2 PAINTING

Field-paint sheet metal for separation of dissimilar materials. Finish
painting is specified in Section 09900, "Paints and Coatings."

3.2.1 Aluminum Surfaces

Shall be solvent cleaned and given one coat of zinc-molybdate primer and
one coat of aluminum paint as specified in Section 09900, "Painting,
General."

3.3 CLEANING

Clean exposed sheet metal work at completion of installation. Remove
grease and oil films, handling marks, contamination from steel wool,
fittings and drilling debris, and scrub-clean. Free the exposed metal
surfaces of dents, creases, waves, scratch marks, and solder or weld marks.

3.4 REPAIRS TO FINISH
Scratches, abrasions, and minor surface defects of finish may be repaired
in accordance with the manufacturer's printed instructions and as approved.

Repair damaged surfaces caused by scratches, blemishes, and variations of
color and surface texture. Replace items which cannot be repaired.
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3

.5 FIELD QUALITY CONTROL

Establish and maintain a Quality Control Plan for sheet metal used in
conjunction with roofing to assure compliance of the installed sheet
metalwork with the contract requirements. Work not in compliance with the
contract shall be promptly removed and replaced or corrected. Quality
control shall include, but not be limited to, the following:

a. Observation of environmental conditions; number and skill level of
sheet metal workers; condition of substrate.

b. Verification that specified material is provided and installed.

c. Inspection of sheet metalwork, for proper size(s) and
thickness(es), fastening and joining and proper installation.

.5.1 Procedure

Submit for approval prior to start of roofing work. Include a checklist of
points to be observed. Document the actual quality control observations
and inspections. Furnish a copy of the documentation to the Contracting
Officer at the end of each day.

TABLE I. SHEET METAL WEIGHTS, THICKNESSES, AND GAGES

Copper, Zinc-
Ounces Terne- Coated
Per Stainless Coated Steel,
Sheet Metal Items Square Aluminum, Steel, Steel, U.S.
Foot Inch Inch Inch std.
Gage
Building Expansion
Joints
Cover............... 16 .032 .015 .015 24
Waterstop-bellows or
flanged, U-type..... 16 - .015 .015 -
Covering on minor flat,
pitched or curved
surfaces............ 20 .040 .018 .018 -
Downspouts and
leader............. 16 .032 .015 .015 24
Downspout clips
and anchors......... - .040 clip - - -

- .125 anchor - - -
Downspout straps,

2-inch.............. 48 (a) .060 .050 - -
Conductor heads..... 16 .032 .015 .015 -
Scupper lining...... 20 .032 .015 .015 -
Strainers, wire

diameter or gage.... No. 9 .144 .109 -

gage diameter diameter

Flashings:

Base ......... ... .. 20 .040 .018 .018 24
Cap (Counter-flashing) 16 .032 .015 .015 26
Bave....... ... .. ... 16 - .015 .015 24
Spandrel beam....... 10 - .010 .010 -
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TABLE T. SHEET METAL WEIGHTS, THICKNESSES, AND GAGES
Copper, Zinc-
Ounces Terne- Coated
Per Stainless Coated Steel,
Sheet Metal Items Square Aluminum, Steel, Steel, U.S.
Foot Inch Inch Inch Std.
Gage

Bond barrier........ 16 - .015 .015 -

Stepped............. 16 .032 .015 .015 -

Valley.............. 16 .032 .015 .015 -

Roof drain.......... 16 (b)

Pipe vent sleeve (d)

Coping.......oovun.. 16 - - - -

Gravel stops and

fascias:

Extrusions.......... - .075 - - -

Sheets,

corrugated.......... 16 .032 .015 .015 -

Sheets, smooth...... 20 .050 .018 .018 24

Edge strip.......... 24 .050 .025 - -

Gutters:

Gutter section....... 16 .032 .015 .015 24

Continuous cleat..... 16 .032 .015 .015 24

Hangers,

dimensions......... 1 inch x 1 inch x 1 inch x - -
1/8 inch .080 inch .037 inch
(a) (c)
Joint Cover plates... 16 032 .015 .015 24
(See Table IT)

Reglets (c)......... 10 - .010 .010 -

Splash pans......... 16 .040 .018 .018 -

(a) Brass.

(b) May be lead weighing 4 pounds per square foot.

(c) May be polyvinyl chloride.

(d) 2.5 pound minimum lead sleeve with 4 inch flange. Where lead sleeve
is impractical, refer to paragraph entitled "Single Pipe Vents" for
optional material.

TABLE TIT. SHEET METAL JOINTS
TYPE OF JOINT
Copper, Terne-
Coated

Item Steel, Zinc-Coated

Designa- Steel and

tion Stainless

Steel Aluminum Remarks

Joint cap 1.25 inch 1.25 inch - - -

for single lock, single lock,

building standing standing
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TABLE TTI. SHEET METAL JOINTS
TYPE OF JOINT
Copper, Terne-
Coated
Item Steel, Zinc-Coated
Designa- Steel and
tion Stainless
Steel Aluminum Remarks
expansion seam, cleated
seam, cleated
joint at
roof
Flashings
Base One inch One inch Aluminum producer's
3 inch lap flat locked, recommended hard
for expansion soldered; sealed; setting sealant for
joint 3 inch lap for locked aluminum
expansion joint joints. Fill
each metal
expansion joint
with a joint
sealing compound
compound. See
Section 079004,
"Joint Sealants."
Cap-in 3 inch lap 3 inch lap Seal groove with
reglet joint sealing
compound. See
Section 079004,
"Joint Sealants."
Reglets Butt joint - - - Seal reglet groove
with joint sealing
compound. See
Section 079004,
"Joint Sealants."
Eave One inch flat One inch flat Same as base
locked, cleated locked, locked, flashing.
One inch cleated one inch
loose locked, loose locked, sealed
expansion expansion joints,
joint cleated cleated
Stepped 3 inch lap 3 inch lap - - -
Valley. 6 inch lap cleated 6 inch lap cleated - - -
Edge Butt Butt - - -
strip
Gravel
stops:

SECTION 07600

Page 13



2nd Brigade Administration Complex

TABLE II.

Copper, Terne-

SHEET METAL JOINTS
TYPE OF JOINT

Coated

Item Steel, Zinc-Coated

Designa- Steel and

tion Stainless

Steel Aluminum Remarks
Extrusions - - - Butt with 1/2 inch Use sheet flashing
space beneath and a cover
plate.

Sheet, Butt with 1/4 inch Butt with 1/4 inch Use sheet flashing
smooth space space backup plate.

Sheet Butt with 1/4 inch Butt with 1/4 inch Use sheet flashing
corru- space space beneath and a cover
gated plate or a

combination unit

Gutters 1.5 inch lap, One inch flat locked, Aluminum producers

riveted and riveted, and sealed recommended hard
soldered setting sealant for
locked aluminum
joints.
(a) Elastomeric flashing shall have 3 inch lap with manufacturer's
recommended sealant.
(b) Polyvinyl chloride reglet shall be sealed with manufacturer's

recommended sealant.

End of Section --
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PART 1

1

1

SECTION 07810

SPRAY-APPLIED FIREPROOFING
08/02

GENERAL

REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
basic designation only.

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

1042 (1992; R 1997el) Acoustically Absorptive
Materials Applied by Trowel or Spray

119 (2000) Fire Tests of Building Construction
and Materials

605 (1993; R 1996) Thickness and Density of
Sprayed Fire-Resistive Material (SFRM)
Applied to Structural Members

736 (1992) Cohesion/Adhesion of Sprayed
Fire-Resistive Materials Applied to
Structural Members

759 (1992; R 1996) Effect of Deflection on
Sprayed Fire-Resistive Material Applied to
Structural Members

760 (1992; R 1996el) Effect of Impact on
Bonding of Sprayed Fire-Resistive Material
Applied to Structural Members

761 (1992) Compressive Strength of Sprayed
Fire-Resistive Material Applied to
Structural Members

84 (2000a) Surface Burning Characteristics of
Building Materials

859 (1993) Air Erosion of Sprayed
Fire-Resistive Materials (SFRMS) Applied
to Structural Members

937 (1993) Corrosion of Steel by Sprayed
Fire-Resistive Material (SFRM) Applied to

Structural Members

21 (1996) Determining Resistance of Synthetic
Polymeric Materials to Fungi
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ASSOCIATION OF WALL AND CEILING INDUSTRIES (AWCI)

AWCI T™M 12-A Testing and Inspection of Field Sprayed
Fire-Resistive Materials; An Approval Guide

UNDERWRITERS LABORATORIES (UL)

UL 263 (1997; Rev thru Jun 1998) Fire Tests of
Building Construction and Materials

UL Fire Resist Dir (1999) Fire Resistance Directory (2 Vol.)
1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only or as
otherwise designated. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBMITTAL PROCEDURES:

SD-03 Product Data
Fireproofing Material;

Data identifying performance characteristics of fireproofing
material. Data shall include recommended application requirements
and indicate thickness of fireproofing that must be applied to
achieve each required fire rating.

SD-06 Test Reports
Fire Resistance Rating;

Reports and test records, attesting that the fireproofing
material conforms to the specified requirements. Each test report
shall conform to the report requirements specified by the test
method.

SD-07 Certificates
Installer Qualifications;

Manufacturer's certification that each listed installer is
qualified and trained to install the specified fireproofing.
Evidence that each fireproofing installer has had a minimum of 3
years experience in installing the specified type of fireproofing.
Surface Preparation Report;

Manufacturer's certification that surfaces to be protected have
been inspected and are acceptable to receive spray-applied
fireproofing. The statement shall list the structural members and
the areas that have been inspected and certified.

Manufacturer's Inspection Report;
Manufacturer's certification that the spray-applied fireproofing

in the entire project complies with the manufacturer's criteria
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1.

and recommendations.
3 DELIVERY AND STORAGE

Packaged material shall be delivered in the original unopened containers,
marked to show the brand name, the manufacturer, and the UL markings.
Fireproofing material shall be kept dry until ready to be usged, and shall
be stored off the ground, under cover and away from damp surfaces. Damaged
or opened containers will be rejected. Material with shelf-1life shall be
applied prior to expiration of the shelf-life.

.4 ENVIRONMENTAL CONDITIONS

.4.1 Temperature

Substrate and ambient air temperatures shall be maintained above 40 degrees
F during application and for 24 hours before and after application.
Relative humidity shall be maintained within the limits recommended by the
fireproofing manufacturer.

4.2 Ventilation

Adequate ventilation shall be provided to properly dry the fireproofing
after application. In enclosed areas, a minimum of 4 air exchanges per
hour shall be provided by forced air circulation.

.5 INSTALLER QUALIFICATIONS

Engage an experienced installer that is certified, licensed, or otherwise
qualified by the spray-on fireproofing manufacturer as having the necessary
experience, staff, and training to install the manufacturer's products in
accordance with specified requirements. Each installer of fireproofing
material shall be trained, have a minimum of 3 years experience and a
minimum of three installations using fireproofing of the type specified.

A manufacturer's willingness to sell its products to the Contractor or
installer does not infer qualification of the buyer.

.6 MANUFACTURER'S SERVICES

The manufacturer or its representative shall be onsite prior to,
periodically during, and at completion of the application, to provide the
specified inspections and certifications; and to ensure that preparations
are adequate and that the material is applied according to manufacturer's
recommendations and the contract requirements.

.7 FIRE RESISTANCE RATING

Fire resistance ratings shall be in accordance with the fire rated
assemblies listed in UL Fire Resist Dir. Proposed materials not listed in
UL Fire Resist Dir shall have fire resistance ratings at least equal to the
UL Fire Resist Dir ratings as determined by an approved independent testing
laboratory, based on tests specified in UL 263 or ASTM E 119. Fireproofing
shall be applied to structural steel members, with the following hourly
fire resitance rating and in accordance with the following UL design or
approved equivalent. Use unrestrained fire resistance ratings, unless the
architect/engineer has specified that the degree of thermal restraint of
the construction meets or exceeds the degree of thermal restraint of the
tested assembly. Performance tests shall be in accordance with ASTM E 119.
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Fire Rating Schedule

Hourly UL Design
Element Rating Reference
Beams supporting
stair landings 1 hour N820
Columns supporting
stair landings 1 hour X771

1.8 EXTENT OF FIREPROOFING

All structural steel supporting stair landings and stair stringers shall be
fireproofed.

1.9 PRE-INSTALLATION CONFERENCE

The Contractor shall hold a meeting with the installer, field testing
agency, the manufacturer, subcontractors (whose employees come into contact
with the fireproofing), and the Contracting Officer prior to the
installation of any fireproofing material to review the substrates for
acceptability, method of application, applied thickness, patching, repair,
ingpection and testing procedures.

PART 2 PRODUCTS

2.1 SPRAY-APPLIED FIREPROOFING
Spray-applied fireproofing material, including sealer, shall conform to
ASTM E 1042, Class (a), Category A, either Type I or Type II, except that
the dust removed shall not exceed 0.0025 gram per square foot of
fireproofing material applied as specified in the project. Material shall
be asbestos free, and shall resist fungus for a period of 28 days when
tested in accordance with ASTM G 21. Material shall have a flame spread of

25 or less and a smoke developed rating of 50 or less when tested in
accordance with ASTM E 84.

2.1.1 Dry Density and Cohesion/Adhesion

Fireproofing shall have a minimum ASTM E 605 dry density and ASTM E 736
cohesion/adhesion properties as follows:

2.1.1.1 Omitted
2.1.1.2 Exposed Structural Components
Fireproofing for exposed structural components, except where otherwise
specified or indicated, shall have a minimum applied dry density of 22
pounds per cubic foot and a cohesion/adhesion strength of 434 psf.
2.1.1.3 Omitted
2.1.2 Deflection
Spray-applied fireproofing shall not crack, spall, or delaminate when

backing to which it is applied is subject to downward deflection 1/120 of
10 foot clear span, when tested in accordance with ASTM E 759.
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.1.3 Bond-Impact

Spray-applied fireproofing material shall not crack, spall or delaminate
when tested in accordance with ASTM E 760.

.1.4 Compressive Strength

The minimum compressive strength shall be 1000 psf when tested in
accordance with ASTM E 761.

.1.5 Corrosion

Spray-applied fireproofing material shall not contribute to corrosion of
test panels when tested as specified in ASTM E 937.

.1.6 Air Erosion

Dust removal shall not exceed 0.025 gram per square foot when tested in
accordance with ASTM E 859.

.2 SEALER

Sealer shall be the type approved by the manufacturer of the fireproofing
material, shall be fungus resistant, shall have a flame spread of 25 or
less and a smoke developed rating of 50 or less when tested in accordance
with ASTM E 84, and shall be white color.

.3 WATER

Water used for material mixing and surface preparation shall be potable.

PART 3 EXECUTION

3

.1 SURFACE PREPARATION

Surfaces to be fireproofed shall be thoroughly cleaned of dirt, grease,
0oil, paint, primers, loose rust, rolling lubricant, mill scale or other
contaminants that will interfere with the proper bonding of the sprayed
fireproofing to the substrate. Painted/primed steel substrates shall be
tested in accordance with ASTM E 736, with specified sprayed fireproofing
material, to provide the required fire-resistance rating; painted or primed
steel surfaces may require a fireproofing bond test to determine if the
paint formulation will impair proper adhesion. The Contractor shall
certify the acceptability of surfaces to receive sprayed-applied
fireproofing and submit a Surface Preparation Report accordingly. Overhead
areas to be fireproofed shall be cleared of all obstructions interfering
with the uniform application of the spray-applied fireproofing. Hardware
such as support sleeves, inserts, clips, hanger attachment devices and the
like shall be installed prior to the application of the fireproofing.
Condition of the surfaces shall be acceptable to the manufacturer prior to
application of spray-applied fireproofing. Applications listed for use on
primed surfaces shall be in accordance with the manufacturer's
recommendations and standards, and detailed in submittal item SD-03 Product
Data.

.2 PROTECTION

Surfaces not to receive spray-applied fireproofing shall be covered to
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prevent contamination by splatter, rebound and overspray. Exterior
openings in areas to receive spray-applied fireproofing shall be covered
prior to and during application of fireproofing with tarpaulins or other
approved material. Surfaces not to receive fireproofing shall be cleaned
of fireproofing and sealer.

3.3 MIXING

Fireproofing material shall be mixed in accordance with the manufacturer's
recommendations.

3.4 APPLICATION
3.4.1 Sequence

Prior to application of fireproofing on each floor, the manufacturer shall
inspect and approve application equipment, water supply and pressure, and
the application procedures. If fireproofing is required to be applied to
underside of steel roof deck and steel floor assemblies, it shall be done
only after respective roof or floor construction is complete. No roof or
floor traffic shall be allowed during application and during a 7-day
minimum curing period. Fireproofing material shall be applied prior to the
installation of ductwork, piping and conduits which would interfere with
uniform application of the fireproofing.

3.4.2 Application Technique

Water pressure and volume shall be maintained to manufacturer's
recommendations throughout the fireproofing application. Fireproofing
material shall be applied to the thickness and density established for the
specified fire resistance rating, in accordance with the procedure
recommended by the manufacturer, and to a uniform density and texture.
Fireproofing material shall not be tamped to achieve the desired density.

3.4.3 Sealer Application

If sealer is required by the product used, it shall be applied after field
testing has been conducted and after corrective measures and repairs, if
required, have been completed.

3.4.4 Applied Thickness

The minimum average thickness shall be no less than 0.375 inches.

Thicknesses shall not be less than required to achieve designated fire
resistance ratings. If the specified thickness is greater than or equal to
1 inch, any individual measurement shall not be less than the specified
thickness minus 0.25 inches. If the specified thickness is less than 1 inch,
any individual measurement shall not be less than the specified thickness
minus 25 percent.

3.5 FIELD TESTS

The applied fireproofing shall be tested by an approved independent testing
laboratory to be selected by the A/E and paid for by the Contractor. The
tests shall be performed in approved locations: for density in accordance
with ASTM E 736, cohesion/adhesion in accordance with ASTM E 736, and for
thickness in accordance with ASTM E 605. Determine densities in accordance
with ASTM E 605 or Appendix A, "Alternate Method for Density Determdnation"
of AWCI TM 12-A. Take density determinations at the flat portion of deck,
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beam bottom flange, beam web, column, and an equivalent area from the top
of the lower beam flange. Areas showing a density less than specified will
be rejected. A test sample shall be located every 10,000 square feet of
floor area or two for each floor, whichever produces the greatest number of
test areas. Any area showing less than minimum requirements shall be
corrected. Proposed corrective measures, in writing, shall be approved
before starting the corrective action. Corrected work shall be retested.

3.5.1 Structural Components

Each structural component type shall be tested at beams and columns
supporting stair components. Minimum average thickness shall be as
required by UL Fire Resist Dir. Density and cohesion/adhesion shall be as
specified.

3.5.2 Repair

Additional fireproofing material may be added to provide proper thickness.
Rejected areas of fireproofing shall be corrected to meet specified
requirements by adding fireproofing material to provide the proper
thickness, or by removing defects and respraying with new fireproofing
material. Repairs shall use same type of fireproofing material as
originally applied or patching materials recommended by the manufacturer.
Repaired areas shall be retested and reinspected. Fireproofing material
shall be applied to voids or damaged areas by hand-trowel, or by respraying.

3.5.3 Visual Inspections

Inspections shall be made by the certified independent laboratory prior to
closure of concealed areas. These inspections may be phased, but shall not
occur less than 5 working days prior to the enclosure of the fireproofing.
Sprayed areas shall receive a final inspection. Fireproofed surfaces shall
be inspected after mechanical, electrical, and other work in contact with
fireproofing material has been completed and before sprayed material is
covered. Any locations missing fireproofing shall be patched in accordance
with the manufacturer's requirements.

3.5.4 Manufacturer's Inspection

The manufacturer shall inspect the fireproofing work after the work is
completed on each floor or area, including testing, repair and clean-up,
and shall certify that the work complies with the manufacturer's criteria
and recommendations. Before the sprayed material is covered, and after all
of the fireproofing work is completed, including repair, testing, and
clean-up; and after mechanical, electrical and other work in contact with
fireproofing material has been completed, the manufacturer shall re-inspect
the work and certify that the entire project complies with the
manufacturer's criteria and recommendations. The Contractor shall obtain
and submit the Manufacturer's Inspection Report and certifications of
approval.

3.5.5 Patching
Patching and repairing of damaged fireproofing is the responsibility of the

Contractor. The patching material shall be the same as that specified for
that area.
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3.6 CLEANUP

Surfaces not indicated to receive fireproofing shall be thoroughly cleaned
of sprayed material within a 24 hour period after application.

-- End of Section --
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SECTION 07840

FIRESTOPPING
06/03

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E 84 (2001) Surface Burning Characteristics of
Building Materials

ASTM E 119 (2000a) Fire Tests of Building
Construction and Materials

ASTM E 814 (2002) Fire Tests of Through-Penetration
Fire Stops

ASTM E 1399 (1997; R 2000) Cyclic Movement and
Measuring the Minimum and Maximum Joint
Widths of Architectural Joint Systems
ASTM E 1966 (2001) Fire-Resistive Joint Systems
FM GLOBAL (FM)

FM P7825a (2003) Approval Guide Fire Protection

UNDERWRITERS LABORATORIES (UL)

UL 723 (1996; Rev thru Sep 2001) Test for Surface
Burning Characteristics of Building
Materials

UL 1479 (1994; Rev thru Aug 2000) Fire Tests of

Through-Penetration Firestops

UL 2079 (1998) Tests for Fire Resistance of
Building Joint Systems

UL Fire Resist Dir (2001) Fire Resistance Directory (2 Vol.)
1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only or as
otherwise designated. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBMITTAL PROCEDURES:
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1.

SD-07 Certificates
Firestopping Materials;

Certificates attesting that firestopping material complies with
the specified requirements. In lieu of certificates, drawings
showing UL classified materials as part of a tested assembly may
be provided. Drawings showing evidence of testing by an alternate
nationally recognized independent laboratory may be substituted.

Inspection;

Manufacturer's representative certification stating that
firestopping work has been inspected and found to be applied
according to the manufacturer's recommendations and the specified
requirements.

3 GENERAL REQUIREMENTS

Firestopping shall consist of furnishing and installing tested and listed
firestop systems, combination of materials, or devices to form an effective
barrier against the spread of flame, smoke and gases, and maintain the
integrity of fire resistance rated walls, partitions, floors, and
ceiling-floor assemblies, including through-penetrations and construction
joints and gaps. Through-penetrations include the annular space around
pipes, tubes, conduit, wires, cables and vents. Construction joints
include those used to accommodate expansion, contraction, wind, or seismic
movement; firestopping material shall not interfere with the required
movement of the joint. Gaps requiring firestopping include gaps between
the curtain wall and the floor slab and between the top of the fire-rated
walls and the roof or floor deck above.

.4 DELIVERY AND STORAGE

Materials shall be delivered in the original unopened packages or
containers showing name of the manufacturer and the brand name. Materials
shall be stored off the ground and shall be protected from damage and
exposure to elements. Damaged or deteriorated materials shall be removed
from the site.

.5 OMITTED

.6 COORDINATION

The specified work shall be coordinated with other trades. Firestopping
materials, at penetrations of pipes and ducts, shall be applied prior to
insulating, unless insulation meets requirements specified for
firestopping. Firestopping materials at building joints and construction
gaps shall be applied prior to completion of enclosing walls or assemblies.

Cast-in-place firestop devices shall be located and installed in place
before concrete placement. Pipe, conduit or cable bundles shall be
installed through cast-in-place device after concrete placement but before
area is concealed or made inaccessible.
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PART 2 PRODUCTS

2

.1 FIRESTOPPING MATERIALS

Firestopping materials shall consist of commercially manufactured,
asbestos-free, containing no water soluble intumescent imgredients,
noncombustible products FM P7825a approved for use with applicable
construction and penetrating items, complying with the following minimum
requirements:

1.1 Fire Hazard Classification

Material shall have a flame spread of 25 or less, and a smoke developed
rating of 50 or less, when tested in accordance with ASTM E 84 or UL 723.
Material shall be an approved firestopping material as listed in UL Fire
Resist Dir or by a nationally recognized testing laboratory.

1.2 Toxicity

Material shall be nontoxic to humans at all stages of application or during
fire conditions.

.1.3 Fire Resistance Rating

Firestop systems shall be UL Fire Resist Dir listed or FM P7825a approved
with "F" rating at least equal to fire-rating of fire wall or floor in
which penetraded openings are to be protected, except that "F" rating may
be 3 hours in through-penetrations of 4 hour fire rated wall or floor.
Firestop systems shall also have "T" rating where required.

.1.3.1 Through-Penetrations

Firestopping materials for through-penetrations, as described in paragraph
GENERAL REQUIREMENTS, shall provide "F" and "T" fire resistance ratings in
accordance with ASTM E 814 or UL 1479. Fire resistance ratings shall be as
follows:

a. Penetrations of Fire Resistance Rated Walls and Partitions: F
Rating = Rating of wall or partition being penetrated.

.1.3.2 Construction Joints and Gaps

Fire resistance ratings of construction joints, as described in paragraph
GENERAL REQUIREMENTS, and gaps such as those between floor slabs or roof
decks and curtain walls shall be the same as the construction in which they
occur. Construction joints and gaps shall be provided with firestopping
materials and systems that have been tested per ASTM E 119, ASTM E 1966 or
UL 2079 to meet the required fire resistance rating. Systems installed at
construction joints shall meet the cycling requirements of ASTM E 1399 or
UL 2079.

PART 3 EXECUTION

3

.1 PREPARATION

Areas to receive firestopping shall be free of dirt, grease, o0il, or loose
materials which may affect the fitting or fire resistance of the
firestopping system. For cast-in-place firestop devices, formwork or metal
deck to receive device prior to concrete placement shall be sound and
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3

capable of supporting device. Surfaces shall be prepared as recommended by
the manufacturer.

.2 INSTALLATION

Firestopping material shall completely fill void spaces regardless of
geometric configuration, subject to tolerance established by the
manufacturer. Firestopping systems for filling floor voids 4 inches or
more in any direction shall be capable of supporting the same load as the
floor is designed to support or shall be protected by a permanent barrier
to prevent loading or traffic in the firestopped area. Firestopping shall
be installed in accordance with manufacturer's written instructions.
Tested and listed firestop systems shall be provided in the following
locations, except in floor slabs on grade:

a. Penetrations of duct, conduit, tubing, cable and pipe through
floors and through fire-resistance rated walls, partitions, and

ceiling-floor assemblies.

b. Penetrations of vertical shafts such as pipe chases, elevator
shafts, and utility chutes.

c. Gaps at the intersection of floor slabs and curtain walls,
including inside of hollow curtain walls at the floor slab.

d. Gaps at perimeter of fire-resistance rated walls and partitions,
such as between the top of the walls and the bottom of roof decks.

e. Construction joints in floors and fire rated walls and partitions.

f. Other locations where required to maintain fire resistance rating
of the construction.

2.1 Insulated Pipes and Ducts

Thermal insulation shall be cut and removed where pipes or ducts pass
through firestopping, unless insulation meets requirements specified for
firestopping. Thermal insulation shall be replaced with a material having
equal thermal insulating and firestopping characteristics.

.2.2 Fire Dampers

Fire dampers shall be installed and firestopped in accordance with Section
15895 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM.

.2.3 Data and Communication Cabling

Cabling for data and communication applications shall be sealed with
re-enterable firestopping products that do not cure over time.
Firestopping shall be modular devices, containing built-in self-sealing
intumescent inserts. Firestopping devices shall allow for cable moves,
adds or changes without the need to remove or replace any firestop
materials.

.3 INSPECTION

The firestopped areas shall not be covered or enclosed until inspection is
complete and approved by the manufacturer's technical representative. The
manufacturer's representative shall inspect the applications initially to
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ensure adequate preparations (clean surfaces suitable for application,
etc.) and periodically during the work to assure that the completed work
has been accomplished according to the manufacturer's written instructions
and the specified requirements.

-- End of Section --
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SECTION 07900A

JOINT SEALING
06/97

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed
Gasket and Sealing Material

ASTM C 570 (1995) 0il- and Resin-Base Caulking
Compound for Building Construction

ASTM C 734 (1993) Low-Temperature Flexibility of
Latex Sealants After Artificial Weathering

ASTM C 834 (1995) Latex Sealants

ASTM C 920 (1998) Elastomeric Joint Sealants

ASTM C 1085 (1991) Butyl Rubber-Based Solvent-Release
Sealants

ASTM D 217 (1997) Cone Penetration of Lubricating

Grease (IP50/88)

ASTM D 1056 (1998) Flexible Cellular Materials -
Sponge or Expanded Rubber

ASTM E 84 (1999) Surface Burning Characteristics of
Building Materials

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-03 Product Data
Backing;

Sealant;

Manufacturer's descriptive data including storage requirements,
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1.

shelf life, curing time, instructions for mixing and application,

and primer data (if required). A copy of the Material Safety Data
Sheet shall be provided for each solvent, primer or sealant
material.

3 ENVIRONMENTAL REQUIREMENTS

The ambient temperature shall be within the limits of 40 to 90 degrees F
when the sealants are applied.

.4 DELIVERY AND STORAGE

Materials shall be delivered to the job in the manufacturer's original
unopened containers. The container label or accompanying data sheet shall
include the following information as applicable: manufacturer, name of
material, formula or specification number, lot number, color, date of
manufacture, mixing instructions, shelf life, and curing time at the
standard conditions for laboratory tests. Materials shall be handled and
stored to prevent inclusion of foreign materials. Materials shall be
stored at temperatures between40 and 90 degrees F unless otherwise
specified by the manufacturer.

PART 2 PRODUCTS

2

.1 BACKING

Backing shall be 25 to 33 percent oversize for closed cell and 40 to 50
percent oversize for open cell material, unless otherwise indicated.

1.1 Rubber

Cellular rubber sponge backing shall be ASTM D 1056, Type 1, open cell,
round cross section.

.1.2 Omitted

.1.3 Synthetic Rubber

Synthetic rubber backing shall be ASTM C 509, Option I, Type I preformed
rods.

.1.4 Neoprene

Neoprene backing shall be ASTM D 1056, open cell neoprene sponge Type 1,
Class C, Grade 1C3.

.2 BOND-BREAKER

Bond-breaker shall be as recommended by the sealant manufacturer to prevent
adhesion of the sealant to backing or to bottom of the joint.

.3 PRIMER

Primer shall be non-staining type as recommended by sealant manufacturer
for the application.

.4 CAULKING

0il- and resin-based caulking shall be ASTM C 570.
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2

2

2

.5 SEALANT

.5.1 LATEX

Latex Sealant shall be ASTM C 834.

Adhesives must meet or exceed the VOC limits of South Coast Air Quality
Management District Rule #1168, AND all sealants used as a filler must meet
or exceed Bay Area Air Resources Board Reg. 8, Rule 51.

.5.2 ELASTOMERIC

Elastomeric sealants shall conform to ASTM C 920 and the following:
a. Silicone sealant: Type S, Grade NS, Class 25, Use NT, M.

Adhesives must meet or exceed the VOC limits of South Coast Air
Quality Management District Rule #1168, AND all sealants used as a
filler must meet or exceed Bay Area Air Resources Board Reg. 8,
Rule 51.

.5.3 ACOUSTICAL

Rubber or polymer-based acoustical sealant shall have a flame spread of 25
or less and a smoke developed rating of 50 or less when tested in
accordance with ASTM E 84. Acoustical sealant shall have a consistency of
250 to 310 when tested in accordance with ASTM D 217, and shall remain
flexible and adhesive after 500 hours of accelerated weathering as
specified in ASTM C 734, and shall be non-staining.

.5.4 BUTYL

Butyl sealant shall be ASTM C 1085.

.5.5 PREFORMED

Preformed sealant shall be polybutylene or isoprene-butylene based pressure
sensitive weather resistant tape or bead sealant capable of sealing out
moisture, air and dust when installed as recommended by the manufacturer.
At temperatures from minus 30 to plus 160 degrees F, the sealant shall be
non-bleeding and shall have no loss of adhesion.

.5.5.1  Tape

Tape sealant: cross-section dimensions shall be rectangular.

.5.5.2 Bead

Bead sealant: cross-section dimensions shall be round.

.5.5.3 Foam Strip

Foam strip shall be polyurethane foam; cross-section dimensions shall be
round. Foam strip shall be capable of sealing out moisture, air, and dust
when installed and compressed as recommended by the manufacturer. Service
temperature shall beminus 40 to plus 275 degrees F. Untreated strips shall
be furnished with adhesive to hold them in place. Adhesive shall not stain
or bleed into adjacent finishes. Treated strips shall be saturated with
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butylene waterproofing or impregnated with asphalt.
2.6 SOLVENTS AND CLEANING AGENTS

Solvents, cleaning agents, and accessory materials shall be provided as
recommended by the manufacturer.

PART 3 EXECUTION
3.1 GENERAL
3.1.1 Surface Preparation

The surfaces of joints to receive sealant or caulk shall be free of all
frost, condensation and moisture. 0il, grease, dirt, chalk, particles of
mortar, dust, loose rust, loose mill scale, and other foreign substances
shall be removed from surfaces of joints to be in contact with the sealant.
0il and grease shall be removed with solvent and surfaces shall be wiped
dry with clean cloths. For surface types not listed below, the sealant
manufacturer shall be contacted for specific recommendations.

3.1.2 Concrete and Masonry Surfaces

Where surfaces have been treated with curing compounds, oil, or other such
materials, the materials shall be removed by sandblasting or wire brushing.
Laitance, efflorescence and loose mortar shall be removed from the joint
cavity.

3.1.3 Steel Surfaces

Steel surfaces to be in contact with sealant shall be sandblasted or, if
sandblasting would not be practical or would damage adjacent finish work,
the metal shall be scraped and wire brushed to remove loose mill scale.
Protective coatings on steel surfaces shall be removed by sandblasting or
by a solvent that leaves no residue.

3.1.4 Aluminum Surfaces

Aluminum surfaces to be in contact with sealants shall be cleaned of
temporary protective coatings. When masking tape is used for a protective
cover, the tape and any residual adhesive shall be removed just prior to
applying the sealant. Solvents used to remove protective coating shall be
as recommended by the manufacturer of the aluminum work and shall be
non-staining.

3.1.5 Wood Surfaces

Wood surfaces to be in contact with sealants shall be free of splinters and
sawdust or other loose particles.

3.2 APPLICATION

3.2.1 Masking Tape
Masking tape shall be placed on the finish surface on one or both sides of
a joint cavity to protect adjacent finish surfaces from primer or sealant

smears. Masking tape shall be removed within 10 minutes after joint has
been filled and tooled.
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3

3

3

.2.2 Backing

Backing shall be installed to provide the indicated sealant depth. The
installation tool shall be shaped to avoid puncturing the backing.

.2.3 Bond-Breaker

Bond-breaker shall be applied to fully cover the bottom of the joint
without contaminating the sides where sealant adhesion is required.

.2.4 Primer

Primer shall be used on concrete masonry units, wood, or other porous
surfaces in accordance with instructions furnished with the sealant.
Primer shall be applied to the joint surfaces to be sealed. Surfaces
adjacent to joints shall not be primed.

.2.5 Sealant

Adhesives must meet or exceed the VOC limits of South Coast Air Quality
Management District Rule #1168, AND all sealants used as a filler must meet
or exceed Bay Area Air Resources Board Reg. 8, Rule 51.

Sealant shall be used before expiration of shelf life. Multi-component
sealants shall be mixed according to manufacturer's printed instructions.
Sealant in guns shall be applied with a nozzle of proper size to fit the
width of joint. Joints shall be sealed as detailed in the drawings.
Sealant shall be forced into joints with sufficient pressure to expel air
and fill the groove solidly. Sealant shall be installed to the indicated
depth without displacing the backing. Unless otherwise indicated,
specified, or recommended by the manufacturer, the installed sealant shall
be dry tooled to produce a uniformly smooth surface free of wrinkles and to
ensure full adhesion to the sides of the joint; the use of solvents, soapy
water, etc., will not be allowed. Sealants shall be installed free of air
pockets, foreign embedded matter, ridges and sags. Sealer shall be applied
over the sealant when and as specified by the sealant manufacturer.

.3 CLEANING

The surfaces adjoining the sealed joints shall be cleaned of smears and
other soiling resulting from the sealant application as work progresses.

-- End of Section --
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SECTION 08110
STEEL DOORS AND FRAMES

05/01

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI A250.4 (1994) Test Procedure and Acceptance
Criteria for Physical Endurance for Steel

Doors and Hardware Reinforcings

ANSI A250.6 (1997) Hardware on Standard Steel Doors
(Reinforcement - Application)

ANSI A250.8 (1998) SDI-100 Recommended Specifications
for Standard Steel Doors and Frames

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal
Insulation
ASTM C 591 (1994) Unfaced Preformed Rigid Cellular

Polyisocyanurate Thermal Insulation

ASTM C 612 (1993) Mineral Fiber Block and Board
Thermal Insulation

ASTM D 2863 (1997) Measuring the Minimum Oxygen
Concentration to Support Candle-Like
Combustion of Plastics (Oxygen Index)
ASTM E 283 (1991) Rate of Air Leakage Through
Exterior Windows, Curtain Walls, and Doors
Under Specified Pressure Differences
Across the Specimen
DOOR AND HARDWARE INSTITUTE (DHI)
BHMA A115 (1991) Steel Door Preparation Standards
(Consisting of A115.1 through All5.6 and
A115.12 through A115.18)
HOLLOW METAL MANUFACTURERS ASSOCIATION (HMMA)

NAAMM HMMA HMM (1992) Hollow Metal Manual
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 80 (1999) Fire Doors and Fire Windows

NFPA 252 (1999) Standard Methods of Fire Tests of
Door Assemblies

STEEL DOOR INSTITUTE (SDOTI)

SDI 105 (1998) Recommended Erection Instructions
for Steel Frames

SDI 111-C Recommended Louver Details for Standard
Steel Doors

SDI 111-F Recommended Existing Wall Anchors for
Standard Steel Doors and Frames

SDI 113 (1979) Apparent Thermal Performance of
STEEL DOOR and FRAME ASSEMBLIES

UNDERWRITERS LABORATORIES (UL)

UL 10B (1997) Fire Tests of Door Assemblies
1.2 SUBMITTALS
Submit the following in accordance with Section 01330, "Submittal
Procedures."
SD-02 Shop Drawings

Doors;

Frames;

Accessories

Show elevations, construction details, metal gages, hardware
provisions, method of glazing, and installation details.

Schedule of doors;
Schedule of frames;
Submit door and frame locations.
SD-03 Product Data
Doors;
Frames;
Accessories
Submit manufacturer's descriptive literature for doors, frames,

and accessories. Include data and details on door construction,
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1.

panel (internal) reinforcement, insulation, and door edge
construction. When "custom hollow metal doors" are provided in
lieu of "standard steel doors," provide additional details and
data sufficient for comparison to ANSI A250.8 requirements.

SD-04 Samples
Factory-applied enamel finish;

Where colors are not indicated, submit manufacturer's standard
colors and patterns for selection.

3 DELIVERY, STORAGE, AND HANDLING

Deliver doors, frames, and accessories undamaged and with protective
wrappings or packaging. Provide temporary steel spreaders securely fastened
to the bottom of each welded frame. Store doors and frames on platforms
under cover in clean, dry, ventilated, and accessible locations, with 1/4
inch airspace between doors. Remove damp or wet packaging immediately and
wipe affected surfaces dry. Replace damaged materials with new.

PART 2 PRODUCTS

2

.1 STANDARD STEEL DOORS

ANSI A250.8, except as specified otherwise. Prepare doors to receive
hardware specified in Section 08702, "Door Hardware." Undercut where
indicated. Exterior doors shall have top edge closed flush and sealed to
prevent water intrusion. Doors shall be 1 3/4 inches thick, unless
otherwise indicated.

Classification - Level, Performance, Model

1.1
.1.1.1 Standard Duty Doors

ANSI A250.8, Level 1, physical performance Level
c, Model 1, of size(s) and design(s) indicated and core construction as
required by the manufacturer. Provide where shown.

.1.1.2 Heavy Duty Doors

ANSI A250.8, Level 2, physical performance Level B, Model 1, with core
construction as required by the manufacturer for exterior doors, of size(s)
and design(s) indicated. Where vertical stiffener cores are required, the
space between the stiffeners shall be filled with mineral board insulation.
Provide heavy duty doors at all exterior hollow metal door locations.

.2 CUSTOM HOLLOW METAL DOORS

Provide custom hollow metal doors where nonstandard steel doors are
indicated. At the Contractor's option, custom hollow metal doors may be
provided in lieu of standard steel doors. Door size(s), design, materials,
construction, gages, and finish shall be as specified for standard steel
doors and shall comply with the requirement of NAAMM HMMA HMM. Fill all
spaces in doors with insulation. Close top and bottom edges with steel
channels not lighter than 16 gage. Prepare doors to receive hardware
specified in Section 08702, "Door Hardware." Doors shall be 1 3/4 inches
thick, unless otherwise indicated.
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2

.3 INSULATED STEEL DOOR SYSTEMS

At the option of the Contractor, insulated steel doors and frames may be
provided in lieu of Grade I standard steel doors and frames. Door size(s),
design, and material shall be as specified for standard steel doors.
Insulated steel doors shall have a core of polyurethane foam and an R
factor of 10.0 or more (based on a k value of 0.16); face sheets, edges,
and frames of galvanized steel not lighter than 23 gage, 16 gage, and 16
gage respectively; magnetic weatherstripping; nonremovable-pin hinges;
thermal-break aluminum threshold; and vinyl door bottom. Doors and frames
shall receive phosphate treatment, rust-inhibitive primer, and baked
acrylic enamel finish. Doors shall have been tested in accordance with
ANSI A250.4 and shall have met the requirements for Level C. Prepare doors
to receive hardware specified in Section 08702, "Door Hardware." Doors
shall be 1 3/4 inches thick. Provide insulated steel doors and frames at
all exterior hollow metal door locations.

.4 SOUND RATED STEEL DOORS

Doors shall be of the sound classification scheduled.

.5 ACCESSORIES

.5.1 Omitted

.5.2 Louvers

.5.2.1 Interior Louvers

SDI 111-C, Louvers shall be stationary sightproof type where scheduled.
Detachable moldings on room or non security side of door; on security side
of door, moldings to be integral part of louver. Form louver frames of 20
guage steel and louver blades of a minimum 24 guage. Sightproof louvers to
be inverted "V" blade design with minimum 55 and inverted "Y" blade design
with minimum 40 percent net-free opening.

.5.2.2 Exterior Louvers

Louvers shall be inverted "Y" type with minimum of 30 percent net-free
opening. Weld or tenon louver blades to continuous channel frame and weld
assembly to door to form watertight assembly. Form louvers of hot-dip
galvanized steel of same guage as door facings. Louvers shall have
steel-framed insect screens secured to room side and readily removable.
Provide aluminum wire cloth, 18 by 18 or 18 by 16 inch mesh, for insect
screens. Net-free louver area to be before screening.

.5.3 Astragals

For pairs of exterior steel doors which will not have aluminum astragals or
removable mullions, as specified in Section 08702, "Door Hardware," provide
overlapping steel astragals with the doors.

.5.4 Moldings

Provide moldings around glass of interior and exterior doors and louvers of

interior doors. Provide nonremovable moldings on outside of exterior doors
and on corridor side of interior doors. Other moldings may be stationary
or removable. Secure inside moldings to stationary moldings, or provide

snap-on moldings. Muntins shall interlock at intersections and shall be
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fitted and welded to stationary moldings.
2.6 INSULATION CORES

Insulated cores shall be of type specified, and provide an apparent
U-factor of .48 in accordance with SDI 113 and shall conform to:

a. Rigid Polyurethane Foam: ASTM C 591, Type 1 or 2, foamed-in-place
or in board form, with oxygen index of not less than 22 percent
when tested in accordance with ASTM D 2863; or

b. Rigid Polystyrene Foam Board: ASTM C 578, Type I or II; or
c. Mineral board: ASTM C 612, Type I.
2.7 STANDARD STEEL FRAMES

ANSI A250.8, except as otherwise specified. Form frames to sizes and
shapes indicated, with welded corners or knock-down field-assembled
corners. Provide steel frames for doors, transoms, sidelights, mullions,
cased openings, and interior glazed panels, unless otherwise indicated.

2.7.1 Welded Frames

Continuously weld frame faces at corner joints. Mechanically interlock or
continuously weld stops and rabbets. Grind welds smooth.

2.7.2 Knock-Down Frames

Design corners for simple field assembly by concealed tenons, splice
plates, or interlocking joints that produce square, rigid corners and a
tight fit and maintain the alignment of adjoining members. Provide
locknuts for bolted connections.

2.7.3 Mullions and Transom Bars

Mullions and transom bars shall be closed or tubular construction and shall
member with heads and jambs butt-welded thereto or knock-down for field
assembly. Bottom of door mullions shall have adjustable floor anchors and
spreader connections.

2.7.4 Stops and Beads

Form stops and beads from 20 gage steel. Provide for glazed and other
openings in standard steel frames. Secure beads to frames with oval-head,
countersunk Phillips self-tapping sheet metal screws or concealed clips and
fasteners. Space fasteners approximately 12 to 16 inches on centers.

Miter molded shapes at corners. Butt or miter square or rectangular beads
at corners.

2.7.5 Omitted
2.7.6 Cased Openings
Fabricate frames for cased openings of same material, gage, and assembly as

specified for metal door frames, except omit door stops and preparation for
hardware.
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2

7.7 Anchors

Provide anchors to secure the frame to adjoining construction. Provide
steel anchors, zinc-coated or painted with rust-inhibitive paint, not
lighter than 18 guage.

.7.7.1 Wall Anchors

Provide at least three anchors for each jamb. For frames which are more
than 7.5 feet in height, provide one additional anchor for each jamb for
each additional 2.5 feet or fraction thereof.

a. Masonry: Provide anchors of corrugated or perforated steel straps
or 3/16 inch diameter steel wire, adjustable or T-shaped;

b. Stud partitions: Weld or otherwise securely fasten anchors to
backs of frames. Design anchors to be fastened to closed steel
studs with sheet metal screws, and to open steel studs by wiring
or welding;

c. Completed openings: Secure frames to previously placed concrete
or masonry with expansion bolts in accordance with SDI 111-F.

.7.7.2 Floor Anchors

Provide floor anchors drilled for 3/8 inch anchor bolts at bottom of each
jamb member. Where floor fill occurs, terminate bottom of frames at the
indicated finished floor levels and support by adjustable extension clips
resting on and anchored to the structural slabs.

.8 FIRE DOORS AND FRAMES

NFPA 80 and this specification. The requirements of NFPA 80 shall take
precedence over details indicated or specified.

.8.1 Labels

Fire doors and frames shall bear the label of Underwriters Laboratories
(UL) , Factory Mutual Engineering and Research (FM), or Warnock Hersey
International (WHI) attesting to the rating required. Testing shall be in
accordance with NFPA 252 or UL 10B. Labels shall be metal with raised
letters, and shall bear the name or file number of the door and frame
manufacturer. Labels shall be permanently affixed at the factory to frames
and to the hinge edge of the door. Door labels shall not be painted.

.9 WEATHERSTRIPPING

As specified in Section 08702, "Door Hardware."

.9.1 Integral Gasket

Black synthetic rubber gasket with tabs for factory fitting into factory
slotted frames, or extruded neoprene foam gasket made to fit into a
continuous groove formed in the frame, may be provided in lieu of head and
jamb seals gpecified in Section 08702, "Door Hardware." Insert gasket in
groove after frame is finish painted. Air leakage of weatherstripped doors
shall not exceed 0.5 cubic feet per minute of air per square foot of door
area when tested in accordance with ASTM E 283.
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2.10 HARDWARE PREPARATION

Provide minimum hardware reinforcing gages as specified in ANSI A250.6.
Drill and tap doors and frames to receive finish hardware. Prepare doors
and frames for hardware in accordance with the applicable requirements of
ANSI A250.8 and ANSI A250.6. For additional requirements refer to BHMA All5.
Drill and tap for surface-applied hardware at the project site. Build
additional reinforcing for surface-applied hardware into the door at the
factory. Locate hardware in accordance with the requirements of ANSI A250.8,
as applicable. Punch door frames , with the exception of frames that will
have weatherstripping to receive a minimum of two rubber or vinyl door
silencers on lock side of single doors and one silencer for each leaf at
heads of double doors. Set lock strikes out to provide clearance for
silencers.

2.11 FINISHES
2.11.1 Factory-Primed Finish

All surfaces of doors and frames shall be thoroughly cleaned, chemically
treated and factory primed with a rust inhibiting coating as specified in
ANSTI A250.8.

2.12 FABRICATION AND WORKMANSHIP

Finished doors and frames shall be strong and rigid, neat in appearance,
and free from defects, waves, scratches, cuts, dents, ridges, holes, warp,
and buckle. Molded members shall be clean cut, straight, and true, with
joints coped or mitered, well formed, and in true alignment. Dress exposed
welded and soldered joints smooth. Design door frame sections for use with
the wall construction indicated. Corner joints shall be well formed and in
true alignment. Conceal fastenings where practicable. Design frames in
exposed masonry walls or partitions to allow sufficient space between the
inside back of trim and masonry to receive calking compound.

2.12.1 Grouted Frames
For frames to be installed in exterior walls and to be filled with mortar
or grout, fill the stops with strips of rigid insulation to keep the grout
out of the stops and to facilitate installation of stop-applied head and
jamb seals.

PART 3 EXECUTION

3.1 INSTALLATION

3.1.1 Frames
Set frames in accordance with SDI 105. Plumb, align, and brace securely
until permanent anchors are set. Anchor bottoms of frames with expansion
bolts or powder-actuated fasteners. Build in or secure wall anchors to
adjoining construction. Backfill frames with mortar. When an additive is
provided in the mortar, coat inside of frames with corrosion-inhibiting
bituminous material. For frames in exterior walls, ensure that stops are
filled with rigid insulation before grout is placed.

3.1.2 Doors

Hang doors in accordance with clearances specified in ANSI A250.8. After
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erection and glazing, clean and adjust hardware.
3.1.3 Fire Doors and Frames

Install fire doors and frames, including hardware, in accordance with NFPA
80.

3.2 PROTECTION
Protect doors and frames from damage. Repair damaged doors and frames
prior to completion and acceptance of the project or replace with new, as
directed. Wire brush rusted frames until rust is removed. Clean
thoroughly. Apply an all-over coat of rust-inhibitive paint of the same
type used for shop coat.

3.3 CLEANING
Upon completion, clean exposed surfaces of doors and frames thoroughly.

Remove mastic smears and other unsightly marks.

-- End of Section --
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SECTION 08120

ALUMINUM DOORS AND FRAMES
09/99

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the
basic designation only.
ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1980) Aluminum Finishes

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36/A 36M (1997; Rev. A) Carbon Structural Steel
ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet
and Plate

ASTM B 221 (1996) Aluminum and Aluminum-Alloy
Extruded Bars, Rods, Wire, Profiles, and
Tubes

ASTM E 283 (1991) Rate of Air Leakage Through

Exterior Windows, Curtain Walls, and Doors
Under Specified Pressure Differences
Across the Specimen

ASTM E 331 (1996) Water Penetration of Exterior
Windows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference
1.2 PERFORMANCE REQUIREMENTS
1.2.1 Structural
Shapes and thicknesses of framing members shall be sufficient to withstand
a design wind load of not less than 30 pounds per square foot of supported
area with a deflection of not more than 1/175 times the length of the
member and a safety factor of not less than 1.65. Provide glazing beads,
moldings, and trim of not less than 0.050 inch nominal thickness.
1.2.2 Air Infiltration
When tested in accordance with ASTM E 283, air infiltration shall not exceed
0.06 cubic feet per minute per square foot of fixed area at a test
pressure of 6.24 pounds per square foot (50 mile per hour wind) .
1.2.3 Water Penetration
When tested in accordance with ASTM E 331, there shall be no water

penetration at a pressure of 8 pounds per square foot of fixed area.
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1.3 SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal
Procedures."

SD-02 Shop Drawings
Doors and frames; G, RE
Show elevations of each door type, size of doors and frames, metal
gages, details of door and frame construction, methods of
anchorage, glazing details, weatherstripping, provisions for and
location of hardware, and details of installation.
1.4 DELIVERY, STORAGE, AND HANDLING
Inspect materials delivered to the site for damage. Unload and store with
minimum handling. Provide storage space in dry location with adequate
ventilation, free from dust or water, and easily accessible for inspection
and handling. Stack materials on nonabsorptive strips or wood platforms.
Do not cover doors and frames with tarps, polyethylene film, or similar
coverings. Protect finished surfaces during shipping and handling using
manufacturer's standard method, except that no coatings or lacquers shall
be applied to surfaces to which calking and glazing compounds must adhere.
PART 2 PRODUCTS
2.1 DOORS AND FRAMES
Swing-type aluminum doors and frames of size, design, and location
indicated. Provide doors complete with frames, framing members, subframes ,
transoms, adjoining sidelights, trim, and accessories.
2.2 MATERIALS
2.2.1 Anchors
Stainless steel.

2.2.2 Weatherstripping

Continuous wool pile, silicone treated, or type recommended by door
manufacturer.

2.2.3 Aluminum Alloy for Doors and Frames

ASTM B 221, Alloy 6063-T5 for extrusions. ASTM B 209, alloy and temper
best suited for aluminum sheets and strips.

2.2.4 Fasteners
Hard aluminum or stainless steel.
2.2.5 Structural Steel

ASTM A 36/A 36M.
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2

2

2

2

.2.6 Aluminum Paint

Type as recommended by aluminum door manufacturer.

.3 FABRICATION

.3.1 Aluminum Frames

Extruded aluminum shapes with contours approximately as indicated. Provide
removable glass stops and glazing beads for frames accommodating fixed
glass. Use countersunk stainless steel Phillips screws for exposed
fastenings, and space not more than 12 inches o.c. Mill joints in frame
members to a hairline fit, reinforce, and secure mechanically.

.3.2 Aluminum Doors

Of type, size, and design indicated and not less than 1 3/4 inches thick.
Minimum wall thickness, 0.125 inch, except beads and trim, 0.050 inch. Door
sizes shown are nominal and shall include standard clearances as follows:
0.093 inch at hinge and lock stiles, 0.125 inch between meeting stiles,
0.125 inch at top rails, 0.187 inch between bottom and threshold, and 0.687
inch between bottom and floor. Bevel single-acting doors 0.063 or 0.125
inch at lock, hinge, and meeting stile edges.

.3.2.1 Full Glazed Stile and Rail Doors

Doors shall have medium stiles and rails as indicated. Fabricate from
extruded aluminum hollow seamless tubes or from a combination of
open-shaped members interlocked or welded together. Fasten top and bottom
rail together by means of welding or by 3/8 or 1/2 inch diameter
cadmium-plated tensioned steel tie rods. Provide an adjustable mechanism
of jack screws or other methods in the top rail to allow for minor
clearance adjustments after installation.

.3.2.2 Flush Doors

Use facing sheets with a plain smooth surface. Use one of the following
constructions:

a. A phenolic resin-impregnated kraft paper honeycomb core,
surrounded at edges and around glass and louvered areas with
extruded aluminum shapes. The impregnation of core shall have a
minimum of 18 percent resin content. Provide sheet aluminum door
facings, not less than 0.032 inch thick laminated to a 0.10 inch
thick tempered hardboard backing, and bond the backing to the
honeycomb core. Bond facing sheets to core under heat and pressure
with a thermosetting adhesive, and mechanically lock to the
extruded edge members.

b. A phenolic resin-impregnated kraft paper honeycomb core. Use
aluminum facing sheets not less than 0.050 inch thick and form
into two pans which will eliminate seams on the faces. Bond
honeycomb core to the face sheets using an epoxy resin or contact
cement-type adhesive.

c. A solid fibrous core, surrounded at edges and around glass and
louvered areas and cross-braced at intermediate points with
extruded aluminum shapes. Use aluminum facing sheets of not less
than 0.050 inch thickness. Bond facing sheets to core under heat
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and pressure with a thermosetting adhesive, and mechanically lock
to the extruded edge members.

d. Form from extruded tubular stiles and rails mitered at corners,
reinforce, and continuously weld at miters. Facing sheets shall
consist of 0.032 inch thick sheet aluminum internally reinforced
with aluminum channels or Z-bars placed horizontally not more than
16 inches apart and extending full width of panel. Fit spaces
between reinforcing with sound-deadening insulation. Facing
sheets shall finish flush with faces of stiles and rails and be
welded to reinforcing bars or channels and to stiles and rails.

e. Form from an internal grid system composed of extruded aluminum
tubular sections. Provide extruded aluminum tubular sections at
both sides, and at perimeters of louver and glass cutouts.

Provide three extruded aluminum tubular sections at top and bottom
of door. Wall thickness of tubular sections shall be not less than
0.09 inch except that lock rail shall be not less than 0.125 inch
thick, hinge lock rail shall be not less than 0.125 inch thick,
and hinge rail edge shall be not less than 0.19 inch thick. Fill
spaces in door with mineral insulation. Facing sheets shall be of
aluminum not less than 0.09 inch thick.

f. Form from extruded aluminum members at top and bottom, both sides,
and at perimeters of louver and glass cutouts. Wall sections of
extruded aluminum members shall be not less than 0.09 inch thick
and be properly reinforced for application of hardware. Framing
members shall be covered on both sides with aluminum facing sheets
not less than 0.064 inch thick. Fill door with foamed-in urethane
with a 3 pound density.

.3.3 Welding and Fastening

Where possible, locate welds on unexposed surfaces. Dress welds on exposed
surfaces smoothly. Select welding rods, filler wire, and flux to produce a
uniform texture and color in finished work. Remove flux and spatter from
surfaces immediately after welding. Exposed screws or bolts will be
permitted only in inconspicuous locations, and shall have countersunk
heads. Weld concealed reinforcements for hardware in place.

.3.4 Weatherstripping

Provide on stiles and rails of exterior doors. Fit into slots which are
integral with doors or frames. Weatherstripping shall be replaceable
without special tools, and adjustable at meeting rails of pairs of doors.
Installation shall allow doors to swing freely and close positively. Air
leakage of a single leaf weatherstripped door shall not exceed 0.5 cubic
feet per minute of air per square foot of door area when tested in
accordance with ASTM E 283.

.3.5 Anchors

On the backs of subframes, provide anchors of the sizes and shapes
indicated for securing subframes to adjacent construction. Anchor transom
bars at ends and mullions at head and sill. Place anchors near top and
bottom of each jamb and at intermediate points not more than 25 inches
apart.
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2.3.6 Provisions for Hardware

Hardware is specified in Section 08702, "Door Hardware." Deliver hardware
templates and hardware (except field-applied hardware) to the door
manufacturer for use in fabrication of aluminum doors and frames. Cut,
reinforce, drill, and tap doors and frames at the factory to receive
template hardware. Provide doors to receive surface-applied hardware,
except push plates, kick plates, and mop plates, with reinforcing only;
drill and tap in the field. Provide hardware reinforcements of stainless
steel or steel with hot-dipped galvanized finish, and secure with stainless
steel screws. Provide reinforcement in core of flush doors as required to
receive locks, door closers, and other hardware.

2.3.7 Provisions for Glazing

Provide extruded aluminum snap-in glazing beads on interior side of doors.
Provide extruded aluminum, theft-proof, snap-in glazing beads or fixed
glazing beads on exterior or security side of doors. Glazing beads shall
have vinyl insert glazing gaskets. Design glazing beads to receive glass

of thickness indicated or specified. Glazing is specified in Section 088103,
"Glass and Glazing."

2.3.8 Finishes

Provide exposed aluminum surfaces with factory finish of anodic coating or
organic coating.

2.3.8.1 Anodic Coating

Clean exposed aluminum surfaces and provide an anodized finish conforming
to AA DAF-45. Finish shall be bronze anodized, designation AA-M10-C22-A41,
Architectural Class I 0.7 mil or thicker.

PART 3 EXECUTION
3.1 INSTALLATION

Plumb, square, level, and align frames and framing members to receive
doors, transoms, and adjoining sidelights. Anchor frames to adjacent
construction as indicated and in accordance with manufacturer's printed
instructions. Anchor bottom of each frame to rough floor construction with
3/32 inch thick stainless steel angle clips secured to back of each jamb
and to floor construction; use stainless steel bolts and expansion rivets
for fastening clip anchors. Seal metal-to-metal joints between framing
members as specified in Section 07900A, "Joint Sealing." Hang doors to
produce clearances specified in paragraph entitled "Aluminum Doors," of
this section. After erection and glazing, adjust doors and hardware to
operate properly.

3.2 PROTECTION FROM DISSIMILAR MATERIALS
3.2.1 Dissimilar Metals
Where aluminum surfaces come in contact with metals other than stainless
steel, zinc, or small areas of white bronze, protect from direct contact by
one or a combination of the following methods:
a. Paint the dissimilar metal with one coat of heavy-bodied

bituminous paint.
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b. Apply a good quality elastomeric sealant between the aluminum and
the dissimilar metal.

c. Paint the dissimilar metal with one coat of primer and one coat of
aluminum paint.

d. TUse a nonabsorptive tape or gasket in permanently dry locations.
3.2.2 Drainage from Dissimilar Metals

In locations where drainage from dissimilar metals has direct contact with
aluminum, provide protective paint, to prevent aluminum discoloration.

3.2.3 Masonry and Concrete

Provide aluminum surfaces in contact with mortar, concrete, or other
masonry materials with one coat of heavy-bodied bituminous paint.

3.2.4 Wood or Other Absorptive Materials

Provide aluminum surfaces in contact with absorptive materials subject to
frequent moisture, and aluminum surfaces in contact with treated wood, with
two coats of aluminum paint or one coat of heavy-bodied bituminous paint.
In lieu of painting the aluminum, the Contractor shall have the option of
painting the wood or other absorptive surface with two coats of aluminum
paint and sealing the joints with elastomeric sealant.

3.3 CLEANING

Upon completion of installation, clean door and frame surfaces in
accordance with door manufacturer's recommended procedure. Do not use
abrasive, caustic, or acid cleaning agents.

3.4 PROTECTION

Protect doors and frames from damage and from contamination by other
materials such as cement mortar. Prior to completion and acceptance of the
work, restore damaged doors and frames to original condition, or replace
with new ones.

-- End of Section --
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SECTION 08210

WOOD DOORS
09/99

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the
basic designation only.
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM E 90 (1997) Laboratory Measurement of Airborne
Sound Transmission Loss of Building

Partitions and Elements

ASTM E 152 (1981; Rev. A) Fire Tests of Door
Assemblies

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI Qual Stds (1997) Architectural Woodwork Quality
Standards and Quality Certification Program

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 80 (1995) Fire Doors and Fire Windows
NFPA 252 (1995) Fire Tests of Door Assemblies
WINDOW AND DOOR MANUFACTURERS ASSOCIATION (WDMA)
WDMA I.S. 1-A (1993) Architectural Wood Flush Doors

WDMA I.S. 4 (1994) Water-Repellent Preservative
Non-Pressure Treatment for Millwork

WDMA TM-5 (1990) Split Resistance Test
WDMA TM-7 (1990) Cycle - Slam Test
WDMA TM-8 (1990) Hinge Loading Resistance Test

UNDERWRITERS LABORATORIES (UL)
UL 10B (1997) Fire Tests of Door Assemblies
1.2 SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal
Procedures."

SD-02 Shop Drawings
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1.

1

Doors; G, RE
Submit drawings or catalog data showing each type of door unit
Drawings and data shall indicate door type and construction,
sizes, thickness, methods of assembly, door louvers, and

SD-03 Product Data
Doors; G, RE
Accessories
Sample warranty
Sound transmission class rating; G, RE
Fire resistance rating; G, RE

SD-04 Samples
Doors
Prior to the delivery of wood doors, submit a sample section of
each type of door which shows the stile, rail, veneer, finish, and
core construction.

Door finish colors; G, RE

Submit a minimum of three color selection samples for selection by
the Contracting Officer.

3 DELIVERY, STORAGE, AND HANDLING

Deliver doors to the site in an undamaged condition and protect against
damage and dampness. Stack doors flat under cover. Support on blocking, a
minimum of 4 inches thick, located at each end and at the midpoint of the
door. Store doors in a well-ventilated building so that they will not be
exposed to excessive moisture, heat, dryness, direct sunlight, or extreme
changes of temperature and humidity. Replace defective or damaged doors
with new ones.

.4 WARRANTY

Warranty shall warrant doors free of defects as set forth in the door
manufacturer's standard door warranty.

PART 2 PRODUCTS

2

2

2

.1 DOORS

Provide doors of the types, sizes, and designs indicated.

1.1 Omitted

1.2 Flush Doors

Flush doors shall conform to WDMA I.S. 1-A. Stile edge bands of doors to
receive natural finish shall be hardwood, compatible with face veneer.
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Stile edge bands of doors to be painted shall be mill option specie. No
visible finger joints will be accepted in stile edge bands. When used,
locate finger-joints under hardware.

2.1.3 Omitted

2.1.4 Omitted

2.1.5 Omitted

2.1.6 Acoustical Doors

WDMA I.S. 1-A, solid core, constructed to provide Sound Transmission Class
rating of 35 when tested in accordance with ASTM E 90.

2.1.7 Fire Doors
Doors specified or indicated to have a fire resistance rating shall conform
to the requirements of UL 10B, ASTM E 152, or NFPA 252 for the class of
door indicated. Affix a permanent metal label with raised or incised
markings indicating testing agency's name and approved hourly fire rating
to hinge edge of each door.

2.2 ACCESSORIES

2.2.1 Door Louvers
Fabricate from wood and of sizes indicated. Louvers shall be of the
manufacturer's standard design and shall transmit a minimum of 35 percent
free air. Metal louvers for wood doors are specified in Section 10201N,
"Metal Wall and Door Louvers."

2.2.2 Door Light Openings
Provide glazed openings with the manufacturer's standard wood moldings
except that moldings for doors to receive natural finish shall be of the
same specie and color as the face veneers. Glazing is specified in Section
08810A, "Glass and Glazing."

2.2.3 Omitted

2.2.4 Additional Hardware Reinforcement
Provide fire rated doors with hardware reinforcement blocking. Top, bottom
and intermediate rail blocks shall measure 5 inches minimum by full core
width. Reinforcement blocking shall be in compliance with the
manufacturer's labeling requirements and shall not be mineral material
similar to the core.

2.3 FABRICATION

2.3.1 Marking

Each door shall bear a stamp, brand, or other identifying mark indicating
quality and construction of the door.

2.3.2 Quality and Construction

Identify the standard on which the construction of the door was based and
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identify doors having a Type I glue bond.
2.3.3 Preservative Treatment

Exterior doors shall be water-repellent preservative treated and so marked
at the plant in accordance with WDMA I.S. 4.

2.3.4 Adhesives and Bonds

WDMA I.S. 1-A. Use Type I bond for exterior doors and Type II bond for
interior doors. Adhesive for doors to receive a natural finish shall be
nonstaining.

2.3.5 Prefitting

At the Contractor's option, doors may be provided factory pre-fit. Doors
shall be sized and machined at the factory by the door manufacturer in
accordance with the standards under which they are produced. The work
shall include sizing, bevelling edges, mortising, and drilling for hardware
and providing necessary beaded openings for glass and louvers. Provide the
door manufacturer with the necessary hardware samples, and frame and
hardware schedules as required to coordinate the work.

2.3.6 Finishes
2.3.6.1 Omitted
2.3.6.2 Factory Finish

Provide doors finished at the factory by the door manufacturer as follows:
AWI Qual Stds Section 1500, specification for System No. 4 Conversion
varnish alkyd urea or System No. 5 Vinyl catalyzed. The coating shall be
AWI Qual Stds premium, medium rubbed sheen, closed grain effect. Use stain
when required to produce the finish specified for color. Seal edges,
cutouts, trim, and wood accessories, and apply two coats of finish
compatible with the door face finish. Touch-up finishes that are scratched
or marred, or where exposed fastener holes are filled, in accordance with
the door manufacturer's instructions. Match color and sheen of factory
finish using materials compatible for field application.

2.3.7 Water-Resistant Sealer

Provide a water-resistant sealer compatible with the specified finishes as
approved and as recommended by the door manufacturer.

2.4 SOURCE QUALITY CONTROL

Stiles of "B" and "C" label fire doors utilizing standard mortise leaf
hinges shall meet the following performance criteria:

a. Split resistance: Average of ten test samples shall be not less
than 500 pounds load when tested in accordance with WDMA TM-5.

b. Cycle-slam: 200,000 cycles with no loose hinge screws or other
visible signs of failure when tested in accordance with the
requirements of WDMA TM-7.

c. Hinge loading resistance: Average of ten test samples shall be

not less than 700 pounds load when tested for direct screw
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withdrawal in accordance with WDMA TM-8 using a No. 12, 1 1/4 inch
long, steel, fully threaded wood screw. Drill 5/32 inch pilot
hole, use 1 1/2 inch opening around screw for bearing surface, and
engage screw full, except for last 1/8 inch. Do not use a steel
plate to reinforce screw area.

PART 3 EXECUTION
3.1 INSTALLATION

Before installation, seal top and bottom edges of doors with the approved

water-resistant sealer. Seal cuts made on the job immediately after

cutting using approved water-resistant sealer. Fit, trim, and hang doors

with a 1/16 inch minimum, 1/8 inch maximum clearance at sides and top, and a
3/16 inch minimum, 1/4 inch maximum clearance over thresholds. Provide

3/8 inch minimum, 7/16 inch maximum clearance at bottom where no threshold

occurs. Bevel edges of doors at the rate of 1/8 inch in 2 inches. Door

warp shall not exceed 1/4 inch when measured in accordance with WDMA I.S.
1-A.

3.1.1 Fire Doors

Install fire doors in accordance with NFPA 80. Do not paint over labels.

-- End of Section --
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SECTION 08520A

ALUMINUM AND ENVIRONMENTAL CONTROL ALUMINUM WINDOWS
03/00

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ALUMINUM ASSOCIATION (AAD)
AA DAF-45 (1997) Designation System for Aluminum

Finishes

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 101 (1997) Voluntary Specifications for

Aluminum, Vinyl (PVC) and Wood Windows and
Glass Doors

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 90 (1999) Laboratory Measurement of Airborne
Sound Transmission Loss of Building
Partitions

ASTM E 283 (1991) Determining the Rate of Air Leakage

Through Exterior Windows, Curtain Walls,
and Doors Under Specified Pressure
Differences Across the Specimen

ASTM E 330 (1997el) Structural Performance of
Exterior Windows, Curtain Walls, and Doors
by Uniform Static Air Pressure Difference

ASTM E 413 (1987; R 1999) Rating Sound Insulation

ASTM E 547 (1996) Water Penetration of Exterior
Windows, Curtain Walls, and Doors by
Cyclic Static Air Pressure Differential

ASME INTERNATIONAL (ASME)

ASME A39.1 (1995; A39.1la; A39.1b) Safety Requirements
for Window Cleaning
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INSECT SCREENING WEAVERS ASSOCIATION (ISWA)
ISWA IWS 089 (1990) Recommended Standards and
Specifications for Insect Wire Screening
(Wire Fabric)

NATIONAL FENESTRATION RATING COUNCIL (NFRC)

NFRC 100 (1997) Procedure for Determing
Fenestration Product U-factors

NFRC 200 (1997) Procedure for Determining

Fenestration Product Solar Heat Gain
Coefficients at Normal Incidence

SCREEN MANUFACTURERS ASSOCIATION (SMA)
SMA 1004 (1987) Aluminum Tubular Frame Screens for
Windows

UNITED FACILITIES CRITERIA (UFC)

UFC 4-010-01 (2003) DoD Minimum Antiterrorism Standards
For Buildings, 8 October 2003

1.2 WINDOW PERFORMANCE

Aluminum windows shall meet the following performance requirements.
Testing requirements shall be performed by an independent testing
laboratory or agency.

1.2.1 Structural Performance

Structural test pressures on window units shall be for positive load
(inward) and negative load (outward) in accordance with ASTM E 330. After
testing, there shall be no glass breakage, permanent damage to fasteners,
hardware parts, support arms or actuating mechanisms or any other damage
which could cause window to be inoperable. There shall be no permanent
deformation of any main frame, sash or ventilator member in excess of the
requirements established by AAMA 101 for the window types and
classification specified in this section.

1.2.2 Air Infiltration

Air infiltration shall not exceed the amount established by AAMA 101 for
each window type when tested in accordance with ASTM E 283.

1.2.3 Water Penetration

Water penetration shall not exceed the amount established by AAMA 101 for
each window type when tested in accordance with ASTM E 547.

1.2.4 Thermal Performance

Thermal transmittance for thermally broken aluminum windows with insulating
glass shall not exceed a U-factor of 0.40 Btu/hr—ftZ—F determined according

SECTION 08520A Page 3



2nd Brigade Administration Complex

to NFRC 100, and a solar heat gain coefficient (SHGC) o0f0.55 Btu/hr-ftZ-F
determined according to NFRC 200. Window units shall comply with the U.S.
Department of Energy, Energy Star Window Program for the Central Climate
Zone.

1.2.5 Condensation Index Rating

The condensation index rating shall be 85 as determined using NFRC approved
software THERM.

1.2.6 Omitted

1.2.7 Sound Attenuation
The window unit shall have a minimum STC of 34 with the window glazed with
1/2 inch air space between two pieces of 1/4 inch thick glass when tested
in accordance with ASTM E 90 and ASTM E 413.

1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Aluminum Windows;
Insect Screens;

Drawings indicating elevations of window, rough-opening
dimensions for each type and size of window, full-size sections,
thicknesses of metal, fastenings, methods of installation and
anchorage, connections with other work, type of wall construction,
size and spacing of anchors, method of glazing, types and
locations of operating hardware, mullion details, weatherstripping
details, screen details including method of attachment, and window
schedules showing locations of each window type.

SD-04 Samples
Aluminum Windows;
Manufacturer's standard color samples of the specified finishes.

1.4 OMITTED
1.5 OMITTED
1.6 DELIVERY AND STORAGE

Aluminum windows shall be delivered to project site and stored in

accordance with manufacturer's recommendations. Damaged windows shall be

replaced with new windows.

1.7 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
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beyond a 1 year period shall be provided.

PART 2 PRODUCTS
2.1 ALUMINUM WINDOW TYPES

Aluminum windows shall consist of complete units including sash, glass,
frame, weatherstripping, and hardware. Windows shall conform to AAMA 101.
Windows shall be double-glazed. Operable windows shall permit cleaning the
outside glass from inside the building.

2.1.1 Omitted
2.1.2 Omitted
2.1.3 Single-Hung and Double-Hung Windows

Aluminum single-hung (H) and double-hung (H) windows shall conform to AAMA
101 H-R15 type which operate vertically with the weight of sash offset by a
counterbalancing mechanism mounted in window to hold the sash stationary at
any open position. Windows shall be provided with a tilt-in sash.
Single-hung and double-hung windows shall be provided with locking devices
to secure the sash in the closed position. Counterbalancing mechanisms
shall be easily replaced after installation.

2.2 WEATHERSTRIPPING

Weatherstripping for ventilating sections shall be of type designed to meet
water penetration and air infiltration requirements specified in this
section in accordance with AAMA 101, and shall be manufactured of material
compatible with aluminum and resistant to weather. Weatherstrips shall be
factory-applied and easily replaced in the field. Neoprene or
polyvinylchloride weatherstripping are not acceptable where exposed to
direct sunlight.

2.3 INSECT SCREENS

Insect screens shall be aluminum window manufacturer's standard design, and
shall be provided where scheduled on drawings. Insect screens shall be
fabricated of extruded tubular-shaped aluminum frames conforming to SMA 1004
and (18 x 16) aluminum mesh screening conforming with ISWA IWS 089, Type
ITT.

2.4 ACCESSORIES

2.4.1 Fasteners
The glazing shall have a minimum frame bite of 1". Static design loads for
connection of window and door frames to the surrounding structure shall be
4.4 1bs. per sq. ft. (of total opening).

2.4.2 Hardware
Hardware shall be as specified for each window type and shall be fabricated
of aluminum, stainless steel, cadmium-plated steel, zinc-plated steel or

nickel/chrome-plated steel in accordance with requirements established by
AAMA 101.
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2.4.3 Window Anchors

Anchoring devices for installing windows shall be made of aluminum,
cadmium-plated steel, stainless steel, or zinc-plated steel conforming to
AAMA 101.

2.4.4 Window Cleaner Anchors

Window cleaner anchors shall be manufactured of stainless-steel conforming
to ASME A39.1. Window frames shall be reinforced to receive window cleaner
anchors. Locations of window cleaner anchors shall be as shown.

2.5 GLASS AND GLAZING

Aluminum windows shall be designed for inside glazing, field glazing, and
for glass types scheduled on drawings and specified in Section 08810A GLASS
AND GLAZING. Units shall be complete with glass and glazing provisions to
meet AAMA 101. Glazing material shall be compatible with aluminum, and
shall not require painting.

2.6 FINISH

2.6.1 Anodized Aluminum Finish
Exposed surfaces of aluminum windows shall be finished with anodic coating
conforming to AA DAF-45: Architectural Class I, AA-M10-C22-A44, color
anodic coating, 0.7 mil or thicker. Finish shall be free of scratches and
other blemishes.

2.6.2 Omitted

2.6.3 Omitted

2.6.4 Color
Color shall be in accordance with Section 09915 COLOR SCHEDULE.

PART 3 EXECUTION

3.1 INSTALLATION

Aluminum windows shall be installed in accordance with approved shop
drawings and manufacturer's published instructions. Aluminum surfaces in
contact with masonry, concrete, wood and dissimilar metals other than
stainless steel, zinc, cadmium or small areas of white bronze, shall be
protected from direct contact using protective materials recommended by
AAMA 101. The completed window installation shall be watertight in
accordance with Section 07900A JOINT SEALING. Glass and glazing shall be
installed in accordance with requirements of this section and Section 08810A
GLASS AND GLAZING.

3.2 ADJUSTMENTS AND CLEANING
3.2.1 Hardware Adjustments
Final operating adjustments shall be made after glazing work is complete.

Operating sash or ventilators shall operate smoothly and shall be
weathertight when in locked position.
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3.2.2 Cleaning

Aluminum window finish and glass shall be cleaned on exterior and interior
sides in accordance with window manufacturer's recommendations. Alkaline

or abrasive agents shall not be used. Precautions shall be taken to avoid
scratching or marring window finish and glass surfaces.

-- End of Section --
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CEGS-08700 (March 1996)

SECTION 08702
BUILDERS' HARDWARE
(FORT BRAGG PROJECTS)
03/96

GENERAL

REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSTI Al117.1 (1992) Providing Accessibility and

Usability for Physically Handicapped People
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 283 (1991) Determining the Rate of Air Leakage
Through Exterior Windows, Curtain Walls
and Doors Under Specified Pressure
Differences Across the Specimen

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

BHMA-01 (Effective thru Jun 1995) Directory of
Certified Locks & Latches

BHMA-02 (Effective thru Jul 1995) Directory of
Certified Door Closers

BHMA-03 (Effective thru Jul 1996) Directory of
Certified Exit Devices

BHMA ANSI/BHMA Al56.1 (1988) Butts and Hinges

BHMA ANSI/BHMA Al56.2 (1989) Bored and Preassembled Locks and
Latches

BHMA ANSI/BHMA Al156.3 (1994) Exit Devices

BHMA ANSI/BHMA Al56.4 (1992) Door Controls - Closers

BHMA ANSI/BHMA Al156.5 (1992) Auxiliary Locks & Associated
Products

BHMA ANSI/BHMA Al56.6 (1994) Architectural Door Trim
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BHMA ANSI/BHMA Al156.7 (1988) Template Hinge Dimensions

BHMA ANSI/BHMA Al56.8 (1994) Door Controls - Overhead Stops and
Holders

BHMA ANSI/BHMA Al156.13 (1994) Mortise Locks & Latches

BHMA ANSI/BHMA Al156.16 (1989) Auxiliary Hardware

BHMA ANSI/BHMA Al156.18 (1993) Materials and Finishes

BHMA ANSI/BHMA Al56.21 (1989) Thresholds

DOOR AND HARDWARE INSTITUTE (DHI)

DHI-04 (1976) Recommended Locations for Builders'
Hardware for Custom Steel Doors and Frames

DHI-O05 (1990) Recommended Locations for
Architectural Hardware for Standard Steel
Doors and Frames

DHI-A115.1IG (1994) Installation Guide for Doors and
Hardware
DHI Al115-W (Varies) Wood Door Hardware Standards

(Incl Al115-W1 thru Al1l5-W9)
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 80 (1995) Fire Doors and Windows

NFPA 101 (1997) Safety to Life from Fire in
Buildings and Structures

NFPA 105 (1993) Installation of Smoke-Control Door
Assemblies

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Hardware Devices; G, RE
Detail drawings for hardware devices for computerized keying systems,
magnetic cards, keyless push button access control systems, and other
electrical hardware devices showing complete wiring and schematic diagrams
and other details required to demonstrate proper function of units.

Bidding List.

SD-03 Product Data
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Hardware and Accessories, G, RE

Manufacturer's descriptive data, technical literature, catalog cuts, and
installation instructions. Spare parts data for locksets, exit devices,
closers, electric locks, electric strikes, electro-magnetic closer holder
release devices, and electric exit devices, after approval of the detail
drawings, and not later than 1 month(s) prior to the date of beneficial
occupancy. The data shall include a complete list of parts and supplies,
with current unit prices and source of supply.

Hardware Schedule

Hardware schedule listing all itemg to be furnished. The schedule shall
include for each item: the quantities; manufacturer's name and catalog
numbers; the ANSI number specified, sizes; detail information or catalog
cuts; finishes; door and frame size and materials; location and hardware
set identification cross-references to drawings; corresponding reference
standard type number or function number from manufacturer's catalog if not
covered by ANSTI or BHMA; and list of abbreviations and template numbers.

Keying Schedule; G, RE

The keying schedule shall be developed in accordance with the schedule
shown on the drawings and with DHI publication "Keying Procedures, Systems,
and Nomenclature." The keying schedule and bidding list shall be
compatible with the installation's existing keying system and shall be
submitted for approval by the installation prior to ordering any keying
hardware.

SD-07 Certificates
Hardware and Accessories

The hardware manufacturer's certificates of compliance stating that the
supplied material or hardware item meets specified requirements. Each
certificate shall be signed by an official authorized to certify in behalf
of the product manufacturer and shall identify quantity and date or dates
of shipment or delivery to which the certificates apply. A statement that
the proposed hardware items appear in BHMA-01, BHMA-02 and BHMA-03
directories of certified products may be submitted in lieu of certificates.

SD-11 Closeout Submittals
Bidding List

The bidding list shall be furnished (prior to the prefinal inspection) to
the PWBC locksmith by certified mail from the manufacturer or registered
locksmith originating the system. The bidding list will include the type
of keying system used and actual identification of key cuts and codes or
cylinders. The bidding list shall be prepared by the manufacturer.
However, if the contract requires less than 50 cores or cylinders, the
bidding list may be prepared by the manufacturer or a registered locksmith
certified by the Associated Locksmiths of America, Inc.

1.3 PREDELIVERY CONFERENCE
Upon approval of the Hardware Schedule, the construction Contractor shall

arrange a conference with the hardware supplier, Contracting Officer and
the using agency to determine keying system requirements. Location of the
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key control storage system, set-up and key identification labeling will
also be determined.

1.4 DELIVERY, STORAGE, AND HANDLING

Hardware shall be delivered to the project site in the manufacturer's
original packages. Each article of hardware shall be individually packaged
in the manufacturer's standard commercial carton or container, and shall be
properly marked or labeled to be readily identifiable with the approved
hardware schedule. Each change key shall be tagged or otherwise identified
with the door for which its cylinder is intended. Where double cylinder
functions are used or where it is not obvious which is the key side of a
door, appropriate instructions shall be included with the lock and on the
hardware schedule. Manufacturer's printed installation instructions,
fasteners, and special tools shall be included in each package.

1.5 SPECIAL TOOLS

Special toolg, such as those supplied by the manufacturer, unique wrenches,
and dogging keys, shall be provided as required to adjust hardware items.

1.6 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

1.7 OPERATION AND MAINTENANCE MANUALS

2 complete copies of maintenance instructions listing routine maintenance
procedures, possible breakdowns and repairs, and troubleshooting guides
shall be provided. The instructions for electric locks, electric strikes,
electro-magnetic closer holder release devices, and electric exit devices
shall include simplified diagrams as installed.

PART 2 PRODUCTS
2.1 GENERAL HARDWARE REQUIREMENTS

Hardware shall conform to the requirements specified herein and the
HARDWARE SETS listing at the end of this section. Hardware set numbers
correspond to the set numbers shown on the drawings. Hardware items
providing accessibility and usability for physically handicapped shall
comply with ANSI A117.1.

2.2 TEMPLATES

Requirements for hardware to be mounted on metal doors or metal frames
shall be coordinated between hardware manufacturer and door or frame
manufacturer by use of templates and other information to establish
location, reinforcement required, size of holes, and similar details.
Templates of hinges shall conform to BHMA ANSI/BHMA A156.7.

2.3 HINGES
Hinges shall conform to BHMA ANSI/BHMA Al56.1. Hinges used on metal doors
and frames shall also conform to BHMA ANSI/BHMA Al56.7. Except as

otherwise specified, hinge sizes shall conform to the hinge manufacturer's
printed recommendations.
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.3.1 Hinges for Reverse Bevel Doors with Locks

Hinges for reverse bevel doors with locks shall have pins that are made
nonremovable by means such as a set screw in the barrel, or safety stud,
when the door is in the closed position.

.3.2 Contractor's Option

Hinges with antifriction bearings may be furnished in lieu of ball bearing
hinges, except where prohibited for fire doors by the requirements of NFPA
80.

.3.3 Pivot Hinges

Pivot hinges shall conform to BHMA ANSI/BHMA A156.4.

.4 LOCKS AND LATCHES

To the maximum extent possible, locksets, latchsets and deadlocks shall be
the products of a single manufacturer. Lock fronts for double-acting doors
shall be rounded. Strikes for wood frames and pairs of wood doors shall be
furnished with wrought boxes.

.4.1 Mortise Lock and Latchsets

Mortise lock, latchsets, and strikes shall be series 1000 and shall conform
to BHMA ANSI/BHMA A156.13, operational Grade 1. Mortise type locks and
latches for doors 1-3/4 inches thick and over shall have adjustable bevel
fronts or otherwise conform to the shape of the door. Mortise locks shall
have armored fronts.

4.2 Omitted
.4.3 Omitted
.4.4 Omitted

.4.5 Lock Cylinders (Mortise, Rim and Bored)

Lock cylinders shall comply with BHMA ANSI/BHMA Al156.5. Lock cylinder
shall have not less than seven pins. Cylinders shall have key removable
type cores. An extension of the existing keying system shall be provided.
Construction interchangeable cores shall be provided. Disassembly of knob
or lockset shall not be required to remove core from lockset. All
locksets, lockable exit devices, and padlocks shall accept same
interchangeable cores.

4.6 Omitted
4.7 Omitted
.4.8 Omitted

.4.9 Lock Trim

Lock trim shall be cast, forged, or heavy wrought construction of
commercial plain design. In addition to meeting the test requirement of
BHMA ANSI/BHMA Al56.2 or BHMA ANSI/BHMA Al156.13, knobs, lever handles,
roses, and escutcheons shall be 0.050 inch thick, if unreinforced. 1If
reinforced, the outer shell shall be 0.035 inch thick and the combined
thickness shall be 0.070 inch except that knob shanks shall be 0.060 inch
thick. Lever handles shall be of plain design with ends returned to no
more than 1/2 inch from the door face.
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.5 EXIT DEVICES AND EXIT DEVICE ACCESSORIES

Exit devices and exit device accessories shall conform to BHMA ANSI/BHMA
Al56.3, Grade 1.

.5.1 Exit Devices and Auxiliary Items

Trim shall be of wrought construction and commercial plain design with
straight, beveled, or smoothly rounded sides, corners, and edges.
Adjustable strikes shall be provided for rim type and vertical rod devices.
Open back strikes shall be provided for pairs of doors with mortise and
vertical rod devices; except open back strikes shall be used on labeled
doors only where specifically provided for in the published listings. Touch
bars shall be provided in lieu of conventional crossbars and arms.
Escutcheons shall be provided not less than 7 by 2-1/4 inches.

Escutcheons shall be cut to suit cylinders and operating trim.

.5.2 Omitted

.5.3 Removable Mullions

Removable mullions shall be Type 22 of the box type and shall be used only
with those exit devices for which the mullions were manufactured. Mullions
shall be furnished with mullion stabilizers of the same manufacturer.

.6 OMITTED

.7 KEYING

Locks shall be keyed in sets or subsets as scheduled. Locks shall be
furnished with the manufacturer's standard construction key system. Change
keys for locks shall be stamped with change number and the inscription

"U.S. Property - Do Not Duplicate." Keys shall be supplied as follows:
Locks: 2 change keys each lock
Master keyed sets: 2 keys each set.
Grand master keys: 2 keys total.
Construction keys: 2 keys total.
Control keys: 2 keys total.

The keys will be furnished to the Contracting Officer as described below in
a container arranged for key control system storage in sets or subsets as
approved in the keying schedule along with a chart identifying key location
as to door, room, and key numbers.

.7.1 Manufacturing

Permanent core control keys, grand masters, masters, or any submasters and
the bidding list will be sent to the DPWE locksmith by registered mail
prior to the prefinal inspection. Keying will be done by the manufacturer,
if over 50 cores or cylinders. If the contract requires less than 50 cores
or cylinders, the keying may be prepared by the manufacturer or a
registered locksmith certified by the Associated Locksmiths of America, Inc.

.7.2 Installation

The permanent cores or cylinders will be installed by a registered
locksmith certified by the Associated Locksmiths of America, Inc. The
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Contractor's locksmith will change out all construction cores prior to
final inspection. After the prefinal inspection and once the Contracting
Officer's Representative has determined that the work is ready for a final
inspection, all interior keys will be inserted in the locks so that the
hardware can be checked for proper operation during final inspection. The
exterior keys will be available during final inspection so that the
exterior hardware can be checked for proper operation. At the completion
of final inspection, all exterior keys will be retained by the Contracting
Officer's Representative and controlled access will be allowed the
Contractor and DPWE until all work has been completed. Once all work has
been completed, the Contracting Officer's Representative will transfer the
exterior keys to the DPWE.

.8 DOOR CLOSING DEVICES

Door closing devices shall conform to BHMA ANSI/BHMA Al156.4, Grade 1.
Closing devices shall be products of one manufacturer for each type
specified. The opening resistance of closing devices shall not exceed 15
1bf applied at the latch stile or exceed 5 lbfwhere low opening resistance
is scheduled.

.8.1 Surface Type Closers

Surface type closers shall be Grade 1, Series C02000 Full Cover with
options PT-4H, Size 1 or 2 through Size 6, and PT-4D with back check
position wvalve. Except as otherwise specified, sizes shall conform to the
manufacturer's published recommendations. Closers for outswinging exterior
doors shall have parallel arms or shall be top jamb mounted. Closers for
doors close to a wall shall be of narrow projection so as not to strike the
wall at the 90-degree open position.

.9 DOOR CONTROLS - OVERHEAD HOLDERS

Door controls - overhead holders shall conform to BHMA ANSI/BHMA Al56.8.

.10 OMITTED
.11 OMITTED

.12 ARCHITECTURAL DOOR TRIM

Architectural door trim shall conform to BHMA ANSI/BHMA Al56.6.

.12.1 Door Protection Plates

.12.1.1 Omitted

.12.1.2 Kick Plates

Kick plates shall be Type J102 stainless steel. Width of plates shall be 2
inches less than door width for single doors and 1 inch less for pairs of
doors. Height shall be 8 inches, except where the bottom rail is less
than 8 inches the plate shall extend to within 1/2 inch of the panel mold
or glass bead. Edges of metal plates shall be square.

.12.1.3 Mop Plates

Mop plates shall be Type J103 stainless steel. Width of plates shall be 2
inches less than door width for single doors and 1 inch less for pairs of
doors. The height shall be 8 inches. Edges of metal plates shall be
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sqguare.
2.12.2 Omitted
2.12.3 Push Plates
2.12.3.1 Omitted
2.12.3.2 Flat Plates

Flat plates shall be Type J301 0.50 inch thick stainless steel. Edges of
metal plates shall be square.

2.12.4 Door Pulls and Push/Pull Units

Omitted
Omitted

2.12.4.1
2.12.4.2
2.12.4.3 Door Pulls

Door pulls shall be Category J400 stainless steel of plain modern design.
Pulls for hollow metal, mineral core wood or kalamein doors shall be Type
J405 thru-bolted to Type J301 flat push plates.

2.12.5 Push and Pull Bars

Push and pull bars shall be Category J500, stainless steel. Edges of
mounting plates shall be square.

2.13 AUXILIARY HARDWARE

Auxiliary hardware, consisting of door stops, shall conform to BHMA
ANSI/BHMA Al156.16. Lever extension flush bolts shall be Type L14081.
Dust-proof strikes shall be Type L04011 for doors that are not fire rated.

2.14 MISCELLANEOUS
2.14.1 Automatic Door Bottoms

Automatic door bottoms shall be mortised type with aluminum housing cover,
anodized clear finish. Door bottom shall have a wool, felt, rubber, vinyl,
or neoprene seal and shall be actuated by the opening and closing of the
door. The door bottom sgshall exclude light when the door is in the closed
position and shall inhibit the flow of air through the unit.

2.14.2 Metal Thresholds

Thresholds shall conform to BHMA ANSI/BHMA Al56.21. Thresholds for
exterior doors shall be extruded aluminum of the type indicated and shall
provide proper clearance and an effective seal with specified weather
stripping. Where required, thresholds shall be modified to receive
projecting bolts of flush bolts. Thresholds for doors accessible to the
handicapped shall be beveled with slopes not exceeding 1:2 and with heights
not exceeding 1/2 inch. Air leakage rate of weatherstripping shall not
exceed 0.5 cubic feet per minute per lineal foot of crack when tested in
accordance with ASTM E 283 at standard test conditions.
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.14 .3 Omitted

.14 .4 Aluminum Housed Type Weatherseals

Weatherseals of the type indicated shall consist of extruded aluminum
retainers not less than 0.07 inch wall thickness with vinyl, neoprene,
gsilicone rubber, polyurethane or vinyl brush inserts. Aluminum shall be
clear anodized. Weatherseal material shall be of an industrial/commercial
grade. Seals shall remain functional through all weather and temperature
conditions. Air leakage rate of weatherstripping shall not exceed 0.5
cubic feet per minute per lineal foot of crack when tested in accordance
with ASTM E 283 at standard test conditions.

.14.5 Gasketing

Gasketing shall be a compression type seal, silicon based, self-adhesive
product for use on steel door frames with steel doors for 1-1/2 hour
B-label. Color shall be white. Air leakage rate of weatherstripping shall
not exceed 0.5 cubic feet per minute per lineal foot of crack when tested
in accordance with ASTM E 283 at standard test conditions.

.14 .6 Key Control Storage System

Key control storage system shall conform to BHMA ANSI/BHMA Al56.5, Type
E8331, capacity 50, and shall be properly labeled for key identification.
Set up, identification labeling and location of the key control storage
shall be as directed at the Predelivery Conference.

.15 FASTENINGS

Fastenings of proper type, size, quantity, and finish shall be supplied
with each article of hardware. Machine screws and expansion shields shall
be used for attaching hardware to concrete or masonry. Fastenings exposed
to the weather in the finished work shall be of brass, bronze, or stainless
steel. Sex bolts, through bolts, or machine screws and grommet nuts, where
used on reverse-bevel exterior doors equipped with half-surface or
full-surface hinges, shall employ one-way screws or other approved
tamperproof screws. Screws for the jamb leaf of half-mortise and
full-surface hinges attached to structural steel frames shall be one-way or
other approved tamperproof type.

.16 FINISHES

Unless otherwise specified, finishes shall conform to those identified in
BHMA ANSI/BHMA A156.18. Where painting of primed surfaces is required,
painting is specified in Section 09900 PAINTING, GENERAL. Finish shall be
US32D Stainless Steel. If not available use US26D Satin Chrome.

.17 HARDWARE FOR FIRE DOORS

Hardware for fire doors shall conform to the requirements of NFPA 80and
NFPA 101.

PART 3 EXECUTION

3

.1 APPLICATION

Hardware shall be located in accordance with DHI-04 and DHI-05, except that
deadlocks shall be mounted 48 inches above finish floor. When approved,
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slight variations in locations or dimensions will be permitted.

Application shall be in accordance with DHI-A115.IG or DHI All5-W. Door
control devices for exterior doors such as closers and holders, shall be
attached to doors with thru bolts and nuts or sex bolts. Alternate
fastening methods may be approved by the Contracting Officer when
manufacturers' documentation is submitted to verify that the fastening
devices and door reinforcements are adequate to resist wind induced
stresses. Electric hardware items and access control devices shall be
installed in accordance with manufacturer's printed installation procedures.

3.1.1 Hardware for Fire Doors and Smoke-Control Door Assemblies

Hardware for fire doors shall be installed in accordance with the
requirements of NFPA 80. Exit devices installed on fire doors shall have a
visible label bearing the marking "Fire Exit Hardware". Other hardware
installed on fire doors, such as locksets, closers, and hinges shall have a
visible label or stamp indicating that the hardware items have been
approved by an approved testing agency for installation on fire-rated
doors. Hardware for smoke-control door assemblies shall be installed in
accordance with NFPA 105.

3.1.2 Door-Closing Devices

Door-closing devices shall be installed and adjusted in accordance with the
templates and printed instructions supplied by the manufacturer of the
devices. Insofar as practicable, doors opening to or from halls and
corridors shall have the closer mounted on the room side of the door.

3.1.3 Key Control Storage Systems
Key control storage system shall be installed where directed.
3.1.4 Kick Plates and Mop Plates

Kick plates shall be installed on the push side of single-acting doors and
on both sides of double-acting doors. Mop plates shall be installed on the
pull side of the single acting doors.

3.1.5 Auxiliary Hardware

Lever extension flush bolts shall be installed at the top and bottom of the
inactive leaf of pairs of doors. The bottom bolt shall operate into a
dust-proof floor strike or threshold.

3.1.6 Thresholds

Thresholds shall be secured with a minimum of three fasteners per single
door width and six fasteners per double door width with a maximum spacing
of 12 inches. Exterior thresholds shall be installed in a bed of sealant
with expansion anchors and stainless steel screws, except that bronze or
anodized bronze thresholds shall be installed with expansion anchors with
brass screws. Minimum screw size shall be No. 10 length, dependent on job
conditionsg, with a minimum of 3/4 inchthread engagement into the floor or
anchoring device used.

3.1.7 Rain Drips

Door sill rain drips shall align with the bottom edge of the door.
Overhead rain drips shall align with bottom edge of door frame rabbet.
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3.

Drips shall be set in sealant and fastened with stainless steel screws.

1.8 Weatherseals

Weatherseals shall be located as indicated, snug to door face and fastened
in place with color matched metal screws after door and frames have been

finish painted. Screw spacing shall be as recommended by manufacturer.

1.9 Gasketing

Gasketing shall be installed at the inside edge of the hinge and head and
latch sides of door frame. Frames shall be toleranced for a 1/8 inch
clearance between door and frame. Frames shall be treated with tape primer

prior to installation.
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3.2 OPERATIONAL TESTS

Prior to acceptance of any electrical hardware system, an operational test
shall be performed to determine if devices are operating as intended by the
specifications. Wiring shall be tested for correct voltage, current
carrying capacity, and proper grounding. Stray voltages in lock wiring
shall be eliminated to prevent locking devices from releasing in critical
situations.

3.3 HARDWARE SETS
3.3 HARDWARE SCHEDULE
HW SET:01

DOOR NUMBER :
Al170B B120B

EACH TO HAVE:

6 HINGES A5111 NRP X 630 (5BB1HW NRP) IVE
2 MANUAL FLUSH BOLTS 1L04251 (FB458) IVE
1 CORRIDOR LOCK GRADE 1, FUNCTION F13 (L9456L) SCH
1 MORTISE CYLINDER 1E74 BES
1 SURFACE CLOSER (ACTIVE LEAF) C02021 X PT4C X PT4D X PT4G X PT4H
(4041 CUSH) LCN
1 OVERHEAD HOLDER C02511 (INACTIVE LEAF) (904H) GLY
1 THRESHOLD J32130 X 5" (425) NGP
1 SET SEALS R3A265 (A605A) NGP
2 DOOR SWEEPS R3A535 (C627A) NGP
1 ASTRAGAL BY DOOR MANUFACTURER
HW SET:02

DOOR NUMBER :
Al40B B130

EACH TO HAVE:

3 HINGES A5111 NRP X 630 (5BB1HW NRP) IVE
1 CORRIDOR LOCK GRADE 1, FUNCTION F13 (L9456L) SCH
1 MORTISE CYLINDER 1E74 BES
1 SURFACE CLOSER C02021 X PT4C X PT4D X PT4G X PT4H

(4041 CUSH) LCN
1 KICK PLATE J102 8" X 2" LDW (8400) IVE
1 THRESHOLD J32130 X 5" (425) NGP
1 SET SEALS R3A265 (A605A) NGP
1 DOOR SWEEP R3A535 (C627A) NGP
HW SET:03

DOOR NUMBER :
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Al91 BMO1

EACH TO HAVE:

6 HINGES

2 MANUAL FLUSH BOLTS
1 CORRIDOR LOCK

1 MORTISE CYLINDER

2 OVERHEAD HOLDERS

1 THRESHOLD

1 SET SEALS

2 DOOR SWEEPS

1 ASTRAGAL

HW SET:04

DOOR NUMBER :
Al93 Al94 B105

EACH TO HAVE:

3 HINGES

EXIT DEVICE
RIM CYLINDER
SURFACE CLOSER

[

KICK PLATE
THRESHOLD
SET SEALS
DOOR SWEEP

e

HW SET:05

DOOR NUMBER :
Al92

EACH TO HAVE:
HINGES
CORRIDOR LOCK

OVERHEAD HOLDER
THRESHOLD

SET SEALS

DOOR SWEEP

= ) S Y

HW SET:06

DOOR NUMBER:
BS11

EACH TO HAVE:

3 HINGES

1 EXIT DEVICE

1 SURFACE CLOSER

1 KICK PLATE
THRESHOLD
1 SET SEALS

[

MORTISE CYLINDER

A5112 NRP X 630 (5BB1 NRP)
L04251 (FB458)

GRADE 1, FUNCTION F13 (L9456L)
1E74

C02511 (904H)

J32130 X 5" (425)

R3A265 (A605A)

R3A535 (C627A)

BY DOOR MANUFACTURER

A5111 NRP X 630 (5BB1HW NRP)

GRADE 1, TYPE 1, FUNCTION 03 (99NL)
1E72

C02021 X PT4C X PT4D X PT4G X PT4H
(4041 CUSH)

J102 8" X 2" LDW (8400)

J32130 X 5" (425)

R3A265 (A605A)

R3A535 (C627A)

A5112 NRP X 630 (5BB1 NRP)
GRADE 1, FUNCTION F13 (L9456L)
1E74

C02511 (904H)

J32130 X 5" (425)

R3A265 (A605A)

R3A535 (C627A)

A5112 NRP X 630 (5BB1 NRP)

GRADE 1, TYPE 1, FUNCTION 01 (99EO)
C02021 X PT4C X PT4D X PT4G X PT4H
(4041 CUSH)

J102 8" X 2" LDW (8400)

J32130 X 5" (425)

R3A265 (A605A)
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1 DOOR SWEEP

HW SET:07

DOOR NUMBER :

Al1l0 Al40A Al60 B10
EACH TO HAVE:

3 HINGES

1 CORRIDOR LOCK

1 MORTISE CYLINDER
1

WALL STOP

HW SET:08

DOOR NUMBER :
Al1l1l Al1l2
Alel B115
B11e6 B117
B217 B218
B219

Al113 All4

B118 B132

EACH TO HAVE:

3 HINGES

1 OFFICE LOCK

1 MORTISE CYLINDER
1 WALL STOP

HW SET:09

DOOR NUMBER :

Al120 Al21
B177A B179

B180A B180B

Al23 Al81

B181 Bl
EACH TO HAVE:

3 HINGES

1 CLASSROOM LOCK

1 MORTISE CYLINDER

1 WALL STOP

HW SET:10

DOOR NUMBER :
Al22 B212

EACH TO HAVE:

HINGES

MANUAL FLUSH BOLTS
DUST PROOF STRIKE
PASSAGE SET

DOME STOPS

N REDNDO

HW SET:11

R3A535 (C627A)

1 Bloz2cC B104 Bl1l1l

A8112 X 652
GRADE 1,
1E74

L52251

(5BB1)

FUNCTION F13 (L9456L)

(Ws407cCCv)

Al115 Alle Al41 Al42 Al43

B133 B134 B135 B213 B214

AB112 X 652 (5BB1)
GRADE 1, FUNCTION F04
1E74
L52251

(L9050L)

(Ws407CCV)

B112 B113A B114 B131

83 B211 B260A

A8112 X 652
GRADE 1,
1E74

L52251

(5BB1)
FUNCTION FO05 (L9070L)

(Ws407cCCv)

A8112 X 652
L04251 (FB458)

L14011 (DP2)

GRADE 1, FUNCTION FO1
112141 (FS438)

(5BB1)

(L9010)
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DOOR NUMBER:
Al31 Al51 B140 B160 B176 B230 B250 B260

EACH TO HAVE:

3 HINGES A8111 X 652 (5BB1HW)

1 PUSH PLATE J301 4" X 16" (8200)

1 PULL PLATE J405 4" X 16" (8303-8)

1 SURFACE CLOSER C02011 X PT4C X PT4D X PT4H (RA4041)
1 KICK PLATE J102 8" X 2" LDW (8400)

1 MOP PLATE J103 8" X 1" LDW (8400)

1 DOME STOP L12141 (FSs438)

HW SET:12

DOOR NUMBER :
Al32 B119 B150 B172 B240

EACH TO HAVE:

3 HINGES AB8112 X 652 (5BB1)

1 STOREROOM LOCK GRADE 1, FUNCTION FO7 (L9080L)
1 MORTISE CYLINDER 1E74

1 WALL STOP L52251 (WS407CCV)

HW SET:13

DOOR NUMBER :
A180A

EACH TO HAVE:

6 HINGES AB112 X 652 (5BB1)

2 MANUAL FLUSH BOLTS L04251 (FB458)

1 DUST PROOF STRIKE L14011 (DP2)

1 CLASSROOM LOCK GRADE 1, FUNCTION FO5 (L9070L)
1 MORTISE CYLINDER 1E74

2 DOME STOPS 112141 (FS438)

1 THRESHOLD J32300 X 2-1/2" (410)

1 SET SEALS R3B265 (107NA)

2 AUTO DOOR BOTTOMS R3B325 (423N)

MOUNT THRESHOLD UNDER DOOR BOTTOM

HW SET:14

DOOR NUMBER :
Al180B

EACH TO HAVE:

3 HINGES A8112 X 652 (5BB1)

1 OFFICE LOCK GRADE 1, FUNCTION F04 (L9050L)
1 MORTISE CYLINDER 1E74

1 WALL STOP 152251 (WS407CCV)

1 THRESHOLD J32300 X 2-1/2" (410)

1 SET SEALS R3B265 (107NA)

1 AUTO DOOR BOTTOM R3B325 (423N)
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MOUNT THRESHOLD UNDER DOOR BOTTOM

HW SET:15

DOOR NUMBER :
Al190

EACH TO HAVE:

3 HINGES AB8112 X 652 (5BB1) IVE
1 STOREROOM LOCK GRADE 1, FUNCTION FO7 (L908OL) SCH
1 MORTISE CYLINDER 1E74 BES
1 DOME STOP 112141 (FS438) IVE
HW SET:16

DOOR NUMBER :
B103 BS20 BS21

EACH TO HAVE:

3 HINGES A8111 X 652 (5BB1HW) IVE
1 PASSAGE SET GRADE 1, FUNCTION FO1l (L9010) SCH
1 SURFACE CLOSER C02011 X PT4C X PT4D X PT4H (RA4041) LCN
1 KICK PLATE J102 8" X 2" LDW (8400) IVE
1 WALL STOP 152251 (WS407CCV) IVE
HW SET:17

DOOR NUMBER:
B113

EACH TO HAVE:

3 HINGES A8112 X 652 (5BB1) IVE
1 PASSAGE SET GRADE 1, FUNCTION FO1l (L9010) SCH
1 WALL STOP 152251 (WS407CCV) IVE
HW SET:18

DOOR NUMBER :
Al170A B120A B220

EACH TO HAVE:

3 HINGES AB8111 X 652 (5BB1HW) IVE
1 PUSH PLATE J301 4" X 16" (8200) IVE
1 PULL PLATE J405 4" X 16" (8303-8) IVE
1 SURFACE CLOSER C02011 X PT4C X PT4D X PT4H (RRA4041) LCN
1 KICK PLATE J102 8" X 2" LDW (8400) IVE
1 DOME STOP 112141 (FS438) IVE
HW SET:19

DOOR NUMBER:
B174

EACH TO HAVE:
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3 HINGES AB8112 X 652 (5BB1) IVE
1 STOREROOM LOCK GRADE 1, FUNCTION FO7 (L9080L) SCH
1 MORTISE CYLINDER 1E74 BES
1 SURFACE CLOSER C02011 X PT4C X PT4D X PT4H (RA4041) LCN
1 KICK PLATE J102 8" X 2" LDW (8400) IVE
1 WALL STOP L52251 (WS407CCV) IVE
HW SET:20

DOOR NUMBER :
B176A

EACH TO HAVE:

3 HINGES AB112 X 652 (5BB1) IVE
1 STOREROOM LOCK GRADE 1, FUNCTION FO7 (L9080L) SCH
1 MORTISE CYLINDER 1E74 BES
1 SURFACE CLOSER C02021 X PT4C X PT4D X PT4G X PT4H

(4041 CUSH) LCN
1 MOP PLATE J103 8" X 1" LDW (8400) IVE
HW SET:21

DOOR NUMBER:
BS10

EACH TO HAVE:

3 HINGES A8111 X 652 (5BB1HW) IVE
1 PASSAGE SET GRADE 1, FUNCTION FO1l (L9010) SCH
1 SURFACE CLOSER C02021 X PT4C X PT4D X PT4G X PT4H

(4041 CUSH) LCN
1 KICK PLATE J102 8" X 2" LDW (8400) IVE
HW SET:22

DOOR NUMBER:
B300

EACH TO HAVE:

3 HINGES A8112 X 652 (5BB1) IVE
1 STOREROOM LOCK GRADE 1, FUNCTION FO7 (L9080L) SCH
1 MORTISE CYLINDER 1E74 BES
1 SURFACE CLOSER C02021 X PT4C X PT4D X PT4G X PT4H

(4041 CUSH) LCN
HW SET:23
1 KEY CABINET-BLDG A E8331 - 50 CAPACITY (RWC-50-8S) TEL
1 KEY CABINET-BLDG B E8331 - 75 CAPACITY (RWC-75-8S) TEL

HW SET:AL-1

DOOR NUMBER:
Al100A Al100B B102A B102B
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EACH TO HAVE:

2 PIVOT SETS C07131 X C07321 (7212 X 7212-INT) IVE
1 MULLION TYPE 22, ALUMINUM (5754) VON
1 EXIT DEVICE GRADE 1, TYPE 4, FUNCTION 01 (33A-EO) VON
1 EXIT DEVICE GRADE 1, TYPE 4, FUNCTION 03 (33A-NL-OP) VON
1 RIM CYLINDER 1E72 BES
2 OFFSET DOOR PULLS J402 X 1' BAR X 11' PULL X 900 OFFSET
(8190-0) IVE
2 CONCEALED CLOSERS C05041 X PT8A X PT8F X PT8L (2034) LCN
2 FLOOR STOPS L12131 (FS444) IVE
1 THRESHOLD J32130 X 4" (424) NGP
1 SET SEALS BY DOOR MANUFACTURER
2 DOOR SWEEPS R3A535 (C627A) NGP

-- End of Section --
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SECTION 08810A

GLASS AND GLAZING
05/97

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI Z97.1 (1984; R 1994) Safety Performance
Specifications and Methods of Test for
Safety Glazing Materials Used in Buildings

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed
Gasket and Sealing Material

ASTM C 669 (1995) Glazing Compounds for Back Bedding
and Face Glazing of Metal Sash

ASTM C 864 (1999) Dense Elastomeric Compression Seal
Gaskets, Setting Blocks, and Spacers

ASTM C 920 (1998) Elastomeric Joint Sealants
ASTM C 1036 (1991; R 1997) Flat Glass
ASTM C 1048 (1997b) Heat-Treated Flat Glass - Kind HS,

Kind FT Coated and Uncoated Glass

ASTM C 1172 (1996el) Laminated Architectural Flat Glass
ASTM D 395 (1998) Rubber Property - Compression Set
ASTM E 773 (1997) Accelerated Weathering of Sealed

Insulating Glass Units

ASTM E 774 (1997) Classification of the Durability of
Sealed Insulating Glass Units

ASTM E 1300 (1998) Determining the Minimum Thickness
and Type of Glass Required to Resist a
Specified Load
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
16 CFR 1201 Safety Standard for Architectural Glazing

Materials
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U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-378 (Basic) Putty Linseed 0il Type, (for
Wood-Sash-Glazing)

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA Glazing Manual (1997) Glazing Manual

GANA Standards Manual (1995) Engineering Standards Manual
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1999) Fire Doors and Fire Windows

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Installation;

Drawings showing complete details of the proposed setting
methods, mullion details, edge blocking, size of openings, frame
details, materials, and types and thickness of glass. Include
calculations for and details of frame connection design per UFC
4-010-01 (see paragraph 1.3, below) .

SD-03 Product Data
Insulating Glass; G, RE

Manufacturer's descriptive product data, handling and storage
recommendations, installation instructions, and cleaning
instructions.

Heat Treated Glass; G, RE

Manufacturer's descriptive product data, handling and storage
recommendations, installation instructions, and cleaning
instructions.

SD-04 Samples
Insulating Glass; G, RE

Two 8 x 10 inch samples of each of the following: tinted
glass,laminated glass, and insulating glass units.

SD-07 Certificates

Insulating Glass;

SECTION 08810A Page 4



2nd Brigade Administration Complex

1

Certificates stating that the glass meets the specified
requirements. Labels or manufacturers marking affixed to the
glass will be accepted in lieu of certificates.

.3 SYSTEM DESCRIPTION

Glazing systems shall be fabricated and installed watertight and airtight
to withstand thermal movement and wind loading without glass breakage,
gasket failure, deterioration of glazing accessories, and defects in the
work. Glazed panels shall comply with the safety standards, as indicated
in accordance with ANSI Z97.1. Glazed panels shall comply with indicated
wind/snow loading in accordance with ASTM E 1300. Additionally, glazing
systems shall comply with the standards set forth in UFC 4-010-01, DoD
Minimum Antiterrorism Standards for Buildings, 8 October 2003. This UFC
can be obtained at http://65.204.17.188//report/doc ufc.html. Specific
reference to be followed is paragraph B-3.1 in its entirety. This
paragraph notes, among other requirements, the following:

Use a minimum 1/4" nominal laminated glass for all exterior windows and
glazed doors. The 1/4" laminated glass consists of two nominal 1/8" glass
panes bonded together with a minimum of a .030 inch polyvinyl butyral
interlayer.

The glazing shall have a minimum frame bite of 1".

Static design loads for connection of window and door frames to the
surrounding structure shall be 4.4 1lbs. per sg. ft. (of total opening).

.4 DELIVERY, STORAGE AND HANDLING

Glazing compounds shall be delivered to the site in the manufacturer's
unopened containers. Glass shall be stored indoors in a safe, well
ventilated dry location in accordance with manufacturer's instructions, and
shall not be unpacked until needed for installation. Glass shall not be
stored on site over 1 month.

.5 PROJECT/SITE CONDITIONS

Glazing work shall not be started until outdoor temperature is above 40
degrees F and rising, unless procedures recommended by glass manufacturer
and approved by Contracting Officer are made to warm the glass and rabbet
surfaces. Ventilation shall be provided to prevent condensation of
moisture on glazing work during installation. Glazing work shall not be
performed during damp or raining weather.

.6 WARRANTY

.6.1 Insulating Glass

Manufacturer shall warrant the insulating glass to be free of fogging or
film formation on the internal glass surfacesg caused by failure of the
hermetic seal for a period of 10 years from Date of Substantial Completion.
Warranty shall be signed by manufacturer.

.6.2 Laminated Glass

Manufacturer shall warrant the laminated glass to comply with UFC 4-010-01
(see paragraph 1.3, above). Warranty shall be signed by manufacturer.
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PART 2 PRODUCTS

2

2

.1 FLOAT GLASS

1.1 Annealed Glass

Annealed glass shall be Type I transparent flat type, Class 1 - clear,
Quality g3 - glazing select, conforming to ASTM C 1036. Color shall be as
shown in Section 09915 COLOR SCHEDULE.

.2 OMITTED

.3 INSULATING GLASS

Insulating glass shall be Class A preassembled units of dual-seal
construction consisting of lites of glass separated by an aluminum, steel,
or stainless steel, spacer and dehydrated space conforming to ASTM E 773
and ASTM E 774. Spacer shall be roll-formed, with bent or tightly welded
or keyed and sealed joints to completely seal the spacer periphery and
eliminate moisture and hydrocarbon vapor transmission into airspace through
the corners. Primary seal shall be compressed polyisobutylene and the
secondary seal shall be a specially formulated silicone. Glass types shall
be as follows:

.3.1 Clear Insulating Glass

Glass for two-pane insulating units shall be Type I annealed glass, Class 1
- clear, Quality g3 - glazing select, conforming to ASTM C 1036. Glass
performance shall be R-Value/Winter Nighttime 0.29.

.4 OMITTED

.5 HEAT-TREATED GLASS

Heat-treated glass shall conform to the following requirements.

.5.1 Tempered Glass

Tempered glass shall be kind FT fully tempered transparent flat type, Class
l-clear, Condition A uncoated surface, Quality g3 - glazing select,
conforming to ASTM C 1048 and GANA Standards Manual. Color shall be clear.

.6 LAMINATED GLAZINGS

.6.1 Laminated Glass

Laminated glass shall consist of two layers of Type I transparent float
glass, Class 1l-clear Quality g3 - glazing select, conforming to ASTM C 1036.
Glass shall be bonded together with 0.030 inchthick PVB interlayer under

pressure, or alternatives such as resin laminates, conforming to
requirements of 16 CFR 1201 and ASTM C 1172and UFC 4-010-01 (see paragraph
1.3, above). Color shall be clear.
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2

.7 OMITTED

.8 OMITTED

.9 MIRRORS

.9.1 Glass Mirrors

Glass for mirrors shall be Type I transparent flat type, Class 1l-clear,
Glazing Quality gl 1/4 inch thick conforming to ASTM C 1036. Glass color
shall be clear. Glass shall be coated on one surface with silver coating,
copper protective coating, and mirror backing paint. Silver coating shall
be highly adhesive pure silver coating of a thickness which shall provide
reflectivity of 83 percent or more of incident light when viewed through
1/4 inch thick glass, and shall be free of pinholes or other defects.
Copper protective coating shall be pure bright reflective copper,
homogeneous without sludge, pinholes or other defects, and shall be of
proper thickness to prevent "adhesion pull" by mirror backing paint.
Mirror backing paint shall consist of two coats of special scratch and
abrasion-resistant paint , and shall be baked in uniform thickness to
provide a protection for silver and copper coatings which will permit
normal cutting and edge fabrication.

.9.2 Omitted

.9.3 Mirror Accessories

.9.3.1 Mastic

Mastic for setting mirrors shall be a polymer type mirror mastic resistant
to water, shock, cracking, vibration and thermal expansion. Mastic shall
be compatible with mirror backing paint, and shall be approved by mirror
manufacturer.

.9.3.2 Mirror Frames

Mirrors shall be provided with mirror frames (J-mold channels) fabricated
of one-piece roll-formed Type 304 stainless steel with No. 4 brushed satin
finish and concealed fasteners which will keep mirrors snug to wall.
Frames shall be 1-1/4 x 1/4 x 1/4 inch continuous at top and bottom of
mirrors. Concealed fasteners of type to suit wall construction material
shall be provided with mirror frames.

.9.3.3 Mirror Clips

Concealed fasteners of type to suit wall construction material shall be
provided with clips.

.10 OMITTED
.11 GLAZING ACCESSORIES

.11.1 Preformed Tape

Preformed tape shall be elastomeric rubber extruded into a ribbon of a
width and thickness suitable for specific application. Tape shall be of
type which will remain resilient, have excellent adhesion, and be
chemically compatible to glass, metal, or wood.
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2.11.2 Sealant

Adhesives must meet or exceed the VOC limits of South Coast Air Quality
Management District Rule #1168, AND all sealants used as a filler must meet
or exceed Bay Area Air Resources Board Reg. 8, Rule 51.

Sealant shall be elastomeric conforming to ASTM C 920, Type S or M, Grade

NS, Class 12.5, Use G, of type chemically compatible with setting blocks,

preformed sealing tape and sealants used in manufacturing insulating glass.
Color of sealant shall be as selected.

2.11.3 Glazing Gaskets

Glazing gaskets shall be extruded with continuous integral locking
projection designed to engage into metal glass holding members to provide a
watertight seal during dynamic loading, building movements and thermal
movements. Glazing gaskets for a single glazed opening shall be continuous
one-piece units with factory-fabricated injection-molded corners free of
flashing and burrs. Glazing gaskets shall be in lengths or units
recommended by manufacturer to ensure against pull-back at corners.

Glazing gasket profiles shall be as indicated on drawings.

2.11.3.1 Fixed Glazing Gaskets

Fixed glazing gaskets shall be closed-cell (sponge) smooth extruded
compression gaskets of cured elastomeric virgin neoprene compounds
conforming to ASTM C 509, Type 2, Option 1.

2.11.3.2 Wedge Glazing Gaskets

Wedge glazing gaskets shall be high-quality extrusions of cured elastomeric
virgin neoprene compounds, ozone resistant, conforming to ASTM C 864,
Option 1, Shore A durometer between 65 and 75.

2.11.3.3 Aluminum Framing Glazing Gaskets

Glazing gaskets for aluminum framing shall be permanent, elastic,
non-shrinking, non-migrating, watertight and weathertight.

2.11.4 Putty and Glazing Compound

Glazing compound shall conform to ASTM C 669 for face-glazing metal sash.
Putty shall be linseed oil type conforming to CID A-A-378for face-glazing
primed wood sash. Putty and glazing compounds shall not be used with
insulating glass or laminated glass.

2.11.5 Setting and Edge Blocking

Neoprene setting blocks shall be dense extruded type conforming to ASTM D
395, Method B, Shore A durometer between 70 and 90. Edge blocking shall be
Shore A durometer of 50 (+ or - 5). Silicone setting blocks shall be
required when blocks are in contact with silicone sealant. Profiles,
lengths and locations shall be as required and recommended in writing by
glass manufacturer.

SECTION 08810A Page 8



2nd Brigade Administration Complex

PART 3 EXECUTION

3

.1 PREPARATION

Openings and framing systems scheduled to receive glass shall be examined
for compliance with approved shop drawings, GANA Glazing Manual and glass
manufacturer's recommendations including size, squareness, offsets at
corners, presence and function of weep system, face and edge clearance
requirements and effective sealing between joints of glass-framing members.
Detrimental materials shall be removed from glazing rabbet and glass
surfaces and wiped dry with solvent. Glazing surfaces shall be dry and
free of frost.

.2 INSTALLATION

Glass and glazing work shall be performed in accordance with approved shop
drawings, GANA Glazing Manual, glass manufacturer's instructions and
warranty requirements. Glass shall be installed with factory labels intact
and removed only when instructed. Wired glass and fire/safety rated glass
shall be installed in accordance with NFPA 80. Edges and corners shall not
be ground, nipped or cut after leaving factory. Springing, forcing or
twisting of units during installation will not be permitted.

.3 CLEANING

Upon completion of project, outside surfaces of glass shall be washed clean
and the inside surfaces of glass shall be washed and polished in accordance
with glass manufacturer's recommendations.

.4 PROTECTION

Glass work shall be protected immediately after installation. Glazed
openings shall be identified with suitable warning tapes, cloth or paper
flags, attached with non-staining adhesives. Reflective glass shall be
protected with a protective material to eliminate any contamination of the
reflective coating. Protective material shall be placed far enough away
from the coated glass to allow air to circulate to reduce heat buildup and
moisture accumulation on the glass. Glass units which are broken, chipped,
cracked, abraded, or otherwise damaged during construction activities shall
be removed and replaced with new units.

-- End of Section --
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SECTION 09100N

METAL SUPPORT ASSEMBLIES
09/99

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 463/A 463M (1997; Rev. A) Steel Sheet,
Aluminum-Coated, by the Hot-Dip Process

ASTM A 653/A 653M (1998) Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

ASTM C 645 (1998) Nonstructural Steel Framing Members

ASTM C 754 (1997) Installation of Steel Framing
Members to Receive Screw-Attached Gypsum

Panel Products

ASTM C 841 (1997) Installation of Interior Lathing
and Furring

METAL LATH/STEEL FRAMING ASSOCIATION (ML/SFA)
NAAMM ML/SFA MLF (1991) Metal Lathing and Furring
UNDERWRITERS LABORATORIES (UL)

UL Fire Resist Dir (1997) Fire Resistance Directory

.2 SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal
Procedures."

SD-02 Shop Drawings
Metal support systems; G, RE
Submit for the erection of metal framing, furring, and ceiling

suspension systems. Indicate materials, sizes, thicknesses, and
fastenings.

.3 DELIVERY, STORAGE, AND HANDLING

Deliver materials to the job site and store in ventilated dry locations.
Storage area shall permit easy access for inspection and handling. If
materials are stored outdoors, stack materials off the ground, supported on
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2nd Brigade Administration Complex
a level platform, and fully protected from the weather. Handle materials
carefully to prevent damage. Remove damaged items and provide new items.

PART 2 PRODUCTS

2.1 MATERIALS
Provide steel materials for metal support systems with galvanized coating
ASTM A 653/A 653M, G-60; aluminum coating ASTM A 463/A 463M, T1-25; or a
55-percent aluminum-zinc coating.

2.1.1 Materials for Attachment of Lath

2.1.1.1 Suspended and Furred Ceiling Systems and Wall Furring
ASTM C 841.

2.1.1.2 Nonload-Bearing Wall Framing
NAAMM ML/SFA MLF.

2.1.2 Materials for Attachment of Gypsum Wallboard

2.1.2.1 Suspended and Furred Ceiling Systems
ASTM C 645.

2.1.2.2 Nonload-Bearing Wall Framing and Furring
ASTM C 645, but not thinner than 0.0329 inch thickness.

2.1.2.3 Furring Structural Steel Columns
ASTM C 645. Steel (furring) clips and support angles listed in UL Fire
Resist Dir may be provided in lieu of steel studs for erection of gypsum
wallboard around structural steel columns.

2.1.2.4 Z-Furring Channels with Wall Insulation

Not lighter than 26 gage galvanized steel, Z-shaped, withl 1/4 inch and 3/4
inch flanges and depth as required by the insulation thickness provided.

PART 3 EXECUTION

3.1 INSTALLATION

3.1.1 Systems for Attachment of Lath

3.1.1.1 Suspended and Furred Ceiling Systems and Wall Furring
ASTM C 841, except as indicated otherwise.

3.1.1.2 Nonload-Bearing Wall Framing

NAAMM ML/SFA MLF, except that framing members shall be 16 inches o.c.
unless indicated otherwise.
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3.1.2 Systems for Attachment of Gypsum Wallboard
3.1.2.1 Suspended and Furred Ceiling Systems

ASTM C 754, except that framing members shall be 16 inches o.c. unless
indicated otherwise.

3.1.2.2 Nonload-Bearing Wall Framing and Furring
ASTM C 754, except as indicated otherwise.
3.1.2.3 Furring Structural Steel Columns
Install studs or galvanized steel clips and support angles for erection of
gypsum wallboard around structural steel columns in accordance with the UL
Fire Resist Dir, design number(s) indicated.
3.1.2.4 Z-Furring Channels with Wall Insulation
Install Z-furring channels vertically spaced not more than 24 inches o.c.
Locate Z-furring channels at interior and exterior corners in accordance
with manufacturer's printed erection instructions. Fasten furring channels
to masonry and concrete walls with powder-driven fasteners or hardened
concrete steel nails through narrow flange of channel. Space fasteners not
more than 24 inches o.c.
3.2 ERECTION TOLERANCES
Framing members which will be covered by finish materials such as
wallboard, plaster, or ceramic tile set in a mortar setting bed, shall be
within the following limits:
a. Layout of walls and partitions: 1/4 inch from intended position;
b. Plates and runners: 1/4 inch in 8 feet from a straight line;
c¢. Studs: 1/4 inch in 8 feet out of plumb, not cumulative; and
d. Face of framing members: 1/4 inch in 8 feet from a true plane.
Framing members which will be covered by ceramic tile set in dry-set
mortar, latex-portland cement mortar, or organic adhesive shall be within
the following limits:
a. Layout of walls and partitions: 1/4 inch from intended position;
b. Plates and runners: 1/8 inch in 8 feet from a straight line;

c¢. Studs: 1/8 inch in 8 feet out of plumb, not cumulative; and

d. Face of framing members: 1/8 inch in 8 feet from a true plane.
-- End of Section --
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PART 2 PRODUCTS

2.1 MATERIALS

Gypsum Board

1.1 Regular

1.2 Omitted

.1.3 Type X (Special Fire-Resistant)
Omitted

Omitted

Omitted

Omitted

Omitted

Omitted

Cementitious Backer Units

Joint Treatment Materials

Embedding Compound

Finishing or Topping Compound
All-Purpose Compound

Setting or Hardening Type Compound
Joint Tape

0 Fasteners

.10.1 Omitted

.10.2 Screws

.11 Adhesives

.1.11.1 Adhesive for Fastening Gypsum Board to Metal Framing
.1.11.2 Adhesive for Fastening Gypsum Board to Wood Framing
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PART 3 EXECUTION

EXAMINATION
1.1 Framing and Furring
1.2 Gypsum Board and Framing
.1.3 Masonry Walls
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3.2 APPLICATION OF GYPSUM BOARD
3.2.1 Omitted
3.2.2 Omitted
3.2.3 Omitted
3.2.4 Omitted
3.2.5 Omitted
3.2.6 Omitted
3.2.7 Application of Gypsum Board to Steel Framing and Furring
3.2.8 Omitted
3.2.9 Omitted
3.2.10 Omitted
3.2.11 Glass Mat Covered or Fiber Reinforced Gypsum Sheathing
3.2.12 Floating Interior Angles
3.2.13 Control Joints
3.3 APPLTICATION OF CEMENTITIOUS BACKER UNITS
3.3.1 Application
3.3.2 Joint Treatment
3.4 FINISHING OF GYPSUM BOARD
3.4.1 Uniform Surface
3.5 SEALING
3.6 FIRE-RESISTANT ASSEMBLIES
3.7 PATCHING
3.8 SHAFT WALL FRAMING

-- End of Section Table of Contents --
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PART 1

1

GENERAL

.1 REFERENCES

SECTION 09250

GYPSUM BOARD

11/01

The publications listed below form a part of this specification to the
referenced. The publications are referred to in the text by the
basic designation only.

extent

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANST A108.11

ANSI Al108.1

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

GA 214

GA 216

(1992) Interior Installation of
Cementitious Backer Units

(1992) Cementitious Backer Units

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

36/C 36M

475

557

630/C 630M

840

954

1002

1396/C 1396M

GYPSUM ASSOCIATION

(GA)

(1999) Gypsum Wallboard

(1994) Joint Compound and Joint Tape for
Finishing Gypsum Board

(1999) Adhesives for Fastening Gypsum
Wallboard to Wood Framing

(2001) Water-Resistant Gypsum Backing Board

(2001) Application and Finishing of Gypsum
Board

(2000) Steel Drill Screws for the
Application of Gypsum Board or Metal
Plaster Bases to Steel Studs from 0.033
in. (0.84 mm) to 0.112 in. (2.84 mm) in
Thickness

(2000) Steel Drill Screws for the
Application of Gypsum Panel Products or
Metal Plaster Bases

(2000) Standard Specification for Gypsum
Board

(1996) Recommended Levels of Gypsum Board
Finish

(2000) Application and Finishing of Gypsum
Board
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GA 253 (1999) Application of Gypsum Sheathing

UNDERWRITERS LABORATORIES (UL)
UL Fire Resist Dir (2000) Fire Resistance Directory
1.2 SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal
Procedures."

SD-07 Certificates
Asbestos Free Materials;
Certify that gypsum board types, gypsum backing board types,
cementitious backer units, and joint treating materials do not
contain asbestos.
1.3 DELIVERY, STORAGE, AND HANDLING
1.3.1 Delivery
Deliver materials in the original packages, containers, or bundles with
each bearing the brand name, applicable standard designation, and name of
manufacturer, or supplier.
1.3.2 Storage
Keep materials dry by storing inside a sheltered building. Where necessary
to store gypsum board and cementitious backer units outside, store off the
ground, properly supported on a level platform, and protected from direct
exposure to rain, snow, sunlight, and other extreme weather conditions.
Provide adequate ventilation to prevent condensation.

1.3.3 Handling

Neatly stack gypsum board and cementitious backer units flat to prevent
sagging or damage to the edges, ends, and surfaces.

1.4 ENVIRONMENTAL CONDITIONS

1.4.1 Temperature
Maintain a uniform temperature of not less than 50 degrees F in the
structure for at least 48 hours prior to, during, and following the
application of gypsum board, cementitious backer units, and joint treatment
materials, or the bonding of adhesives.

1.4.2 Exposure to Weather

Protect gypsum board and cementitious backer unit products from direct
exposure to rain, snow, sunlight, and other extreme weather conditions.

1.5 QUALIFICATIONS

Manufacturer shall specialize in manufacturing the types of material
specified and shall have a minimum of 5 years of documented successful
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experience. Installer shall specialize in the type of gypsum board work
required and shall have a minimum of 3 years of documented successful
experience.

PART 2 PRODUCTS

2

.1 MATERIALS

Conform to specifications, standards and requirements specified herein.
Provide gypsum board types, gypsum backing board types, cementitious
backing units, and joint treating materials manufactured from asbestos free
materials only.

1.1 Gypsum Board

ASTM C 36/C 36M and ASTM C 1396/C 1396M.

.1.1.1 Regular

48 inches wide, 5/8 inch thick, tapered edges.

.1.1.2 Omitted

.1.1.3 Type X (Special Fire-Resistant)

48 inches wide, 5/8 inch thick, tapered edges.

.1.2 Omitted

.1.3 Omitted

.1.4 Omitted

.1.5 Omitted

.1.6 Omitted

1.7 Omitted

.1.8 Cementitious Backer Units

ANSI Al08.1.

.1.9 Joint Treatment Materials
ASTM C 475.
.1.9.1 Embedding Compound

Specifically formulated and manufactured for use in embedding tape at
gypsum board joints and compatible with tape, substrate and fasteners.

.1.9.2 Finishing or Topping Compound

Specifically formulated and manufactured for use as a finishing compound.

.1.9.3 All-Purpose Compound

Specifically formulated and manufactured to serve as both a taping and a
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finishing compound and compatible with tape, substrate and fasteners.
2.1.9.4 Setting or Hardening Type Compound

Specifically formulated and manufactured for use with fiber glass mesh tape.
2.1.9.5 Joint Tape

Cross-laminated, tapered edge, reinforced paper, or fiber glass mesh tape
recommended by the manufacturer.

2.1.10 Fasteners

2.1.10.1 Omitted

2.1.10.2 Screws
ASTM C 1002, Type "G", Type "S" or Type "W" steel drill screws for
fastening gypsum board to gypsum board, wood framing members and steel
framing members less than 0.033 inch thick. ASTM C 954 steel drill screws
for fastening gypsum board to steel framing members 0.033 to 0.112 inch
thick. Provide cementitious backer unit screws with a polymer coating.

2.1.11 Adhesives

Do not use adhesive containing benzene, carbon tetrachloride, or
trichloroethylene.

Adhesives must meet or exceed the VOC limits of South Coast Air Quality
Management District Rule #1168, AND all sealants used as a filler must meet
or exceed Bay Area Air Resources Board Reg. 8, Rule 51.

2.1.11.1 Adhesive for Fastening Gypsum Board to Metal Framing
Type recommended by gypsum board manufacturer.

2.1.11.2 Adhesive for Fastening Gypsum Board to Wood Framing
ASTM C 557.

PART 3 EXECUTION

3.1 EXAMINATTION

3.1.1 Framing and Furring
Verify that framing and furring are securely attached and of sizes and
spacing to provide a suitable substrate to receive gypsum board and
cementitious backer units. Verify that all blocking, headers and supports
are in place to support plumbing fixtures and to receive soap dishes, grab
bars, towel racks, and similar items. Do not proceed with work until
framing and furring are acceptable for application of gypsum board and
cementitious backer units.

3.1.2 Gypsum Board and Framing
Verify that surfaces of gypsum board and framing to be bonded with an

adhesive are free of dust, dirt, grease, and any other foreign matter. Do
not proceed with work until surfaces are acceptable for application of
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3

gypsum board with adhesive.

.1.3 Masonry Walls

Verify that surfaces of masonry walls to receive gypsum board applied with
adhesive are dry, free of dust, oil, form release agents, protrusions and
voids, and any other foreign matter. Do not proceed with work until
surfaces are acceptable for application of gypsum board with adhesive.

.2 APPLICATION OF GYPSUM BOARD

Apply gypsum board to framing and furring members in accordance with ASTM C
840 or GA 216 and the requirements specified herein. Apply gypsum board
with separate panels in moderate contact; do not force in place. Stagger
end joints of adjoining panels. Neatly fit abutting end and edge joints.
Use gypsum board of maximum practical length. Cut out gypsum board as
required to make neat close joints around openings. In vertical
application of gypsum board, provide panels in lengths required to reach
full height of vertical surfaces in one continuous piece. Surfaces of
gypsum board and substrate members may be bonded together with an adhesive,
except where prohibited by fire rating(s). Treat edges of cutouts for
plumbing pipes, screwheads, and joints with water-resistant compound as
recommended by the gypsum board manufacturer. Provide type of gypsum board
for use in each system specified herein as indicated.

.2.1 Omitted
.2.2 Omitted
.2.3 Omitted
.2.4 Omitted
.2.5 Omitted
.2.6 Omitted

.2.7 Application of Gypsum Board to Steel Framing and Furring

Apply in accordance with ASTM C 840, System VIII or GA 216.

.2.8 Omitted
.2.9 Omitted
.2.10 Omitted

.2.11 Glass Mat Covered or Fiber Reinforced Gypsum Sheathing

Apply gypsum sheathing in accordance to gypsum association publication GA
253 . Design details for joints and fasteners shall follow gypsum sheathing
manufacturer's requirements and be properly installed to protect the
substrate from moisture intrusion. Exposed surfaces of the gypsum sheathing
shall not be left exposed beyond the manufacture's recommendation without a
weather barrier cladding. Provide continuous asphalt impregnated building
felt over sheathing surface in shingle fashion with edges and ends lapped a
minimum of 6 inch. Openings shall be properly flashed.

SECTION 09250 Page 7



2nd Brigade Administration Complex

3.2.12 Floating Interior Angles

Locate the attachment fasteners adjacent to ceiling and wall intersections
in accordance with ASTM C 840, System XIT.

3.2.13 Control Joints

Install expansion and contraction joints in ceilings and walls in
accordance with ASTM C 840, System XIII or GA 216, unless indicated
otherwise. Control joints between studs in fire-rated construction shall
be filled with firesafing insulation to match the fire-rating of
construction.

3.3 APPLICATION OF CEMENTITIOUS BACKER UNITS
3.3.1 Application

In wet areas (tubs, shower enclosures, saunas, steam rooms, gang shower
roomsg), apply cementitious backer units in accordance with ANSI A108.11. A
15 1b asphalt impregnated, continuous felt paper membrane shall be placed
behind cementitious backer units, between backer units and studs or base
layer of gypsum board. Membrane shall be placed with a minimum 6 inch
overlap of sheets laid shingle style.

3.3.2 Joint Treatment
ANSI A108.11.
3.4 FINISHING OF GYPSUM BOARD

Tape and finish gypsum board in accordance with ASTM C 840, GA 214 and GA
216. Plenum areas above ceilings shall be finished to Level 1 in
accordance with GA 214. Water resistant gypsum backing board, ASTM C 630/C
630M, to receive ceramic tile shall be finished to Level 2 in accordance
with GA 214. Walls and ceilings to receive a heavy-grade wall covering or
heave textured finish before painting shall be finished to Level 3 in
accordance with GA 214. Walls and ceilings without critical lighting to
receive flat paints, light textures, or wall coverings shall be finished to
Level 4 in accordance with GA 214. Unless otherwise specified, all gypsum
board walls, partitions and ceilings shall be finished to Level 5 in
accordance with GA 214. Provide joint, fastener depression, and corner
treatment. Do not use fiber glass mesh tape with conventional drying type
joint compoundsg; use setting or hardening type compounds only. Provide
treatment for water-resistant gypsum board as recommended by the gypsum
board manufacturer.

3.4.1 Uniform Surface

Wherever gypsum board is to receive eggshell, semigloss or gloss paint
finish, or where severe, up or down lighting conditions occur, finish
gypsum wall surface in accordance to GA 214 Level 5. In accordance with GA
214 Level 5, apply a thin skim coat of joint compound to the entire gypsum
board surface, after the two-coat joint and fastener treatment is complete
and dry.

3.5 SEALING

Seal openings around pipes, fixtures, and other items projecting through
gypsum board and cementitious backer units as specified in Section 07900A
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"Joint Sealing." Apply material with exposed surface flush with gypsum
board or cementitious backer units.

3.6 FIRE-RESISTANT ASSEMBLIES

Wherever fire-rated construction is indicated, provide materials and
application methods, including types and spacing of fasteners, wall and
ceiling framing in accordance with the specifications contained in UL Fire
Resist Dir for the Design Number (s) indicated, . Joints of fire-rated
gypsum board enclosures shall be closed and sealed in accordance with UL
test requirements or GA requirements. Penetrations through rated
partitions and ceilings shall be sealed tight in accordance with tested
systems. Fire ratings shall be as indicated.

3.7 PATCHING

Patch surface defects in gypsum board to a smooth, uniform appearance,
ready to receive finish as specified.

3.8 SHAFT WALL FRAMING
The shaft wall system shall be installed in accordance with the system
manufacturer's published instructions. Bucks, anchors, blocking and other
items placed in or behind shaft wall framing shall be coordinated with

electrical and mechanical work. Fireproofing materials which are damaged
or removed during shaft wall construction shall be patched or replaced.

-- End of Section --
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PART 1

1

1

SECTION 09310

CERAMIC TILE, QUARRY TILE, AND PAVER TILE
8/02

GENERAL

REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ANST

ANSI

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

A108.1 (1999) Installation of Ceramic Tile;
including A108.1A-C, 108.4-.13, 118.1-.10,
Al36.1

A137.1 (1988) Ceramic Tile

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

C 33 (1999ael) Concrete Aggregates

C 144 (1999) Aggregate for Masonry Mortar

C 150 (1999a) Portland Cement

C 206 (1984; R 1997) Finishing Hydrated Lime

C 207 (1991; R 1997) Hydrated Lime for Masonry
Purposes

C 241 (1997) Abrasion Resistance of Stone
Subjected to Foot Traffic

C 373 (1988; R 1994) Water Absorption, Bulk
Density, Apparent Porosity, and Apparent
Specific Gravity of Fired Whiteware
Products

C 648 (1998) Breaking Strength of Ceramic Tile

C 1026 (1987; R 1996) Measuring the Resistance of
Ceramic Tile to Freeze-Thaw Cycling

C 1027 (1999) Determining Visible Abrasion
Resistance of Glazed Ceramic Tile

C 1028 (1996) Determining the Static Coefficient

of Friction of Ceramic Tile and Other Like
Surfaces by the Horizontal Dynamometer
Pull-Meter Method
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MARBLE INSTITUTE OF AMERICA (MIA)

MIA Design Manual (1991) Design Manual IV Dimensional Stone
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 99 (1999) Health Care Facilities
TILE COUNCIL OF AMERICA (TCA)

TCA Hdbk (1997) Handbook for Ceramic Tile
Installation

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only or as
otherwise designated. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBMITTAL PROCEDURES:

SD-04 Samples

Tile; G, AE
Marble Thresholds; G, AE

Samples of sufficient size to show color range, pattern, type
and joints.

1.3 DELIVERY AND STORAGE

Materials shall be delivered to the project site in manufacturer's original
unopened containers with seals unbroken and labels and hallmarks intact.
Materials shall be kept dry, protected from weather, and stored under cover
in accordance with manufacturer's instructions.

1.4 ENVIRONMENTAL REQUIREMENTS

Ceramic tile work shall not be performed unless the substrate and ambient
temperature is at least 50 degrees F and rising. Temperature shall be
maintained above 50 degrees F while the work is being performed and for at
least 7 days after completion of the work. When temporary heaters are used
they shall be vented to the outside to avoid carbon dioxide damage to new
tilework.

1.5 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a 1l-year period shall be provided.

1.6 EXTRA STOCK

Supply an extra two percent of each type tile used in clean and marked
cartons.
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PART 2 PRODUCTS

2

.1 TILE

Tile shall be standard grade conforming to ANSI Al137.1. Containers shall
be grade sealed. Seals shall be marked to correspond with the marks on the
signed master grade certificate. Tile shall be impact resistant with a
minimum breaking strength for wall tile of 90 1lbs and 250 lbs for floor
tile in accordance with ASTM C 648. Tile for cold climate projects shall
be rated frost resistant by the manufacturer as determined by ASTM C 1026.
Water absorption shall be 0.50 maximum percent in accordance with ASTM C 373.
Floor tile shall have a minimum coefficient of friction of 0.60 wet and
dry in accordance with ASTM C 1028. Floor tile shall be Class IV-Heavy
Traffic, durability classification as rated by the manufacturer when tested
in accordance with ASTM C 1027for abrasion resistance as related to foot
traffic. Color shall be in accordance with Section 09915 COLOR SCHEDULE.

1.1 Mosaic Tile

Ceramic mosaic tile and trim shall be unglazed porcelain unpolished with
sharply formed face. Tile size shall be 2 x 2 inches. Color shall be in
accordance with Section 09915 COLOR SCHEDULE.

.2 SETTING-BED

The setting-bed shall be composed of the following:

2.1 Aggregate for Concrete Fill

Aggregate shall conform to ASTM C 33. Maximum size of coarse aggregate
shall not be greater than one-half the thickness of concrete fill.

.2.2 Portland Cement

Cement shall conform to ASTM C 150, Type I, white for wall mortar and gray
for other uses.

.2.3 Sand

Sand shall conform to ASTM C 144.

.2.4 Hydrated Lime

Hydrated lime shall conform to ASTM C 206, Type S or ASTM C 207, Type S.

.3 WATER

Water shall be potable.

.4 MORTAR, GROUT, AND ADHESIVE

Mortar, grout, and adhesive shall conform to the following:

4.1 Dry-Set Portland Cement Mortar

ANST Al108.1.
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2.4.2 Conductive Dry-Set Mortar
ANSTI Al108.1.
2.4.3 Latex-Portland Cement Mortar
ANSI Al108.1.
2.4.4 Ceramic Tile Grout
ANSI Al108.1; sand portland cement grout.
2.4.5 Organic Adhesive
ANSI A108.1, Type I.
2.4.6 Epoxy Resin Grout
ANSI Al108.1.
2.4.7 Furan Resin Grout

ANSTI A108.1 and consist of an intimate mixture of furfuryl-alcohol resin
with carbon filler and catalyst.

2.4.8 Cementitious Backer Board

Cementitious backer units, for use as tile substrate over wood sub-floors,
shall be in accordance with ANSI A108.1. Cementitious backer units shall
be 1/2inch thick.

2.5 MARBLE THRESHOLDS

Marble thresholds shall be of size required by drawings or conditions.
Marble shall be Group A as classified by MIA Design Manual. Marble shall
have a fine sand-rubbed finish and shall be white in color as approved by
the Contracting Officer. Marble abrasion shall be not less than 12.0 when
tested in accordance with ASTM C 241.

PART 3 EXECUTION

3.1 PREPARATORY WORK AND WORKMANSHIP
Surface to receive tile shall be inspected and shall conform to the
requirements of ANSI A108.1 for surface conditions for the type setting bed

specified and for workmanship. Variations of surface to be tiled shall
fall within maximum values shown below:

TYPE WALLS FLOORS
Dry-Set Mortar 1/8 inch in 8 ft. 1/8 inch in 10 ft.
Organic Adhesives 1/8 inch in 8 ft. 1/16 inch in 3 ft.
Latex portland cement mortar 1/8 inch in 8 ft. 1/8 inch in 10 ft.
Epoxy 1/8 inch in 8 ft. 1/8 inch in 10 ft.

3.2 GENERAL INSTALLATION REQUIREMENTS

Tile work shall not be started until roughing in for mechanical and
electrical work has been completed and tested, and built-in items requiring
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membrane waterproofing have been installed and tested. Floor tile
installation shall not be started in spaces requiring wall tile until after
wall tile has been installed. Tile in colors and patterns indicated shall
be applied in the area shown on the drawings. Tile shall be installed with
the respective surfaces in true even planes to the elevations and grades
shown. Special shapes shall be provided as required for sills, jambs,
recesses, offsets, external corners, and other conditions to provide a
complete and neatly finished installation. Tile bases and coves shall be
solidly backed with mortar.

3.3 INSTALLATION OF WALL TILE

Wall tile shall be installed in accordance with the TCA Hdbk, Method W
244-01.

3.3.1 Workable or Cured Mortar Bed
Tile shall be installed over a workable mortar bed or a cured mortar bed at
the option of the Contractor. A 4 mil polyethylene membrane, metal lath,
and scratch coat shall also be installed. Workable mortar bed, materials,
and installation of tile shall conform to ANSI A108.1. Cured mortar bed
and materials shall conform to ANSI A108.1.
3.3.2 Dry-Set Mortar and Latex-Portland Cement Mortar
Latex-portland cement shall be used to install tile in accordance with
ANSTI Al108.1. Latex portland cement shall be used when installing porcelain
ceramic tile.
3.3.3 Organic Adhesive
Organic adhesive installation of ceramic tile shall conform to ANSI A108.1.
3.3.4 Furan Mortar and Grout
Furan mortar and grout installation shall conform to ANSI Al108.1.
3.4 INSTALLATION OF FLOOR TILE
Floor tile shall be installed in accordance with TCA Hdbk, method W 244-01.
3.4.1 Workable or Cured Mortar Bed
Floor tile shall be installed over a workable mortar bed or a cured mortar
bed at the option of the Contractor. Workable mortar bed materials and
installation shall conform to ANSI A108.1. Cured mortar bed and materials
shall conform to ANSI A108.1. Joints between quarry tile shall be between
1/4 inch and 3/8 inch in width and shall be uniform in width.
3.4.2 Dry-Set and Latex-Portland Cement
Latex-portland cement mortar shall be used to install tile directly over
properly cured, plane, clean concrete slabs in accordance with ANSI A108.1.
Latex portland cement shall be used when installing porcelain ceramic tile.
3.4.3 Resinous Grout
When resinous grout is indicated, quarry tile shall be grouted with either

furan or epoxy resin grout. Joints shall be raked and cleaned to the full
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depth of the tile and neutralized when recommended by the resin
manufacturer. Epoxy resin grout shall be installed in conformance with
ANSI Al08.1. Furan resin grout shall be installed in accordance with
manufacturer's instructions. Tile installed with furan resin shall be
coated with wax by the tile manufacturer. Installation of resin grout
shall be in strict accordance with manufacturer's instructions for
proportioning, mixing, installing, and curing. Recommended temperature
shall be maintained in the area and on the surface to be grouted. After
grouting, tile shall be left free of grout stain.

3.4.4 Ceramic Tile Grout

Ceramic Tile grout shall be prepared and installed in accordance with ANSI
Al108.1.

3.4.5 Waterproofing

Shower pans are specified in Section 15400A PLUMBING, GENERAL PURPOSE.
Waterproofing under concrete f£ill shall conform to the requirements of
Section 07110A BITUMINOUS DAMPROOFING.

3.5 OMITTED
3.6 INSTALLATION OF MARBLE THRESHOLDS

Thresholds shall be installed where indicated in a manner similar to that
of the ceramic tile floor. Thresholds shall be the full width of the
opening. Head joints at ends shall not exceed 1/4 inch in width and shall
be grouted full as specified for ceramic tile.

3.7 TESTING

Electrical resistance tests shall be performed on conductive flooring in
the presence of the Contracting Officer by a technician experienced in such
work and a copy of the test results shall be furnished. Test procedures,
testing apparatus, and test results shall be in accordance with the
provisions for Conductive Flooring in NFPA 99.

3.8 EXPANSTION JOINTS

Joints shall be formed as indicated and sealed as specified in Section
07900A JOINT SEALING.

3.8.1 Walls

Expansion joints shall be provided at control joints in backing material.
Wherever backing material changes, an expansion joint shall be installed to
separate the different materials.

3.8.2 Floors

Expansion joints shall be provided over construction joints, control
joints, and expansion joints in concrete slabs. Expansion joints shall be
provided where tile abuts restraining surfaces such as perimeter walls,
curbs and columns and at intervals of 24 to 36 feet each way in large
interior floor areas and 12 to 16 feet each way in large exterior areas or
areas exposed to direct sunlight or moisture. Expansion joints shall
extend through setting-beds and fill.
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3.

9 CLEANING AND PROTECTING

Upon completion, tile surfaces shall be thoroughly cleaned in accordance
with manufacturer's approved cleaning instructions. Acid shall not be used
for cleaning glazed tile. Floor tile with resinous grout or with factory
mixed grout shall be cleaned in accordance with instructions of the grout
manufacturer. After the grout has set, tile wall surfaces shall be given a
protective coat of a noncorrosive soap or other approved method of
protection. Tiled floor areas shall be covered with building paper before
foot traffic is permitted over the finished tile floors. Board walkways
shall be laid on tiled floors that are to be continuously used as
passageways by workmen. Damaged or defective tiles shall be replaced.

-- End of Section --
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SECTION 09510

ACOUSTICAL CEILINGS
07/02

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 641/A 641M (1998) Zinc-Coated (Galvanized) Carbon
Steel Wire

ASTM C 635 (2000) Manufacture, Performance, and
Testing of Metal Suspension Systems for
Acoustical Tile and Lay-In Panel Ceilings

ASTM C 636 (1996) Installation of Metal Ceiling
Suspension Systems for Acoustical Tile and
Lay-In Panels

ASTM C 834 (2000el) Latex Sealants
ASTM E 1264 (1998) Acoustical Ceiling Products
ASTM E 1477 (1998a) Luminous Reflectance Factor of

Acoustical Materials by Use of
Integrating-Sphere Reflectometers

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only or as
otherwise designated. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBMITTAL PROCEDURES:

SD-04 Samples
Acoustical Units; G, RE

Two samples of each type of acoustical unit and each type of
suspension grid tee section showing texture, finish, and color.

.3 GENERAL REQUIREMENTS

Acoustical treatment shall consist of sound controlling units mechanically
mounted on a ceiling suspension system. The unit size, texture, finish,
and color shall be as specified. . The location and extent of acoustical
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treatment shall be as shown on the approved detail drawings. Reclamation
of mineral fiber acoustical ceiling panels to be removed from the job site
shall be in accordance with paragraph RECLAMATION PROCEDURES.

.3.1 Light Reflectance

Determine light reflectance factor in accordance with ASTM E 1477 Test
Method.

.4 DELIVERY AND STORAGE

Materials shall be delivered to the site in the manufacturer's original
unopened containers with brand name and type clearly marked. Materials
shall be carefully handled and stored in dry, watertight enclosures.
Immediately before installation, acoustical units shall be stored for not
less than 24 hours at the same temperature and relative humidity as the
space where they will be installed in order to assure proper temperature
and moisture acclimation.

.5 ENVIRONMENTAL REQUIREMENTS

A uniform temperature of not less than 60 degrees F nor more than 85
degrees F and a relative humidity of not more than 70 percent shall be
maintained for 24 hours before, during, and 24 hours after installation of
acoustical units.

.6 SCHEDULING

Interior finish work such as plastering, concrete and terrazzo work shall
be complete and dry before installation. Mechanical, electrical, and other
work above the ceiling line shall be completed and heating, ventilating,
and air conditioning systems shall be installed and operating in order to
maintain temperature and humidity requirements.

.7 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided. Standard performance guarantee
or warranty shall contain an agreement to repair or replace acoustical
panels that fail within the warranty period. Failures include, but are not
limited to, sagging and warping of panels; rusting and manufacturers
defects of grid system.

.8 EXTRA MATERIALS

Spare tiles of each color shall be furnished at the rate of 5 tiles for
each 1000 tiles installed. Tiles shall be from the same lot as those
installed.

PART 2 PRODUCTS

2

.1 ACOUSTICAL UNITS

Contractor shall comply with EPA requirements in accordance with Section
01670 RECYCLED / RECOVERED MATERIALS. Acoustical units shall conform to
ASTM E 1264, Class A, and the following requirements:
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2.1.1 Units for Exposed-Grid System
Type: III (non-asbestos mineral fiber with painted finish).
Minimum NRC: .50-.60
Pattern: E.
Nominal size: 24 by 24 inches.
Edge detail: Reveal Edge (similar to USG Interiors, Inc. SLT edge detail).
Finish: Factory-applied standard finish.
Minimum LR coefficient: .84
Minimum CAC: 33
Flame Spread: Class A, 25 or less

2.1.2

2.2 SUSPENSION SYSTEM
Suspension system shall be standard exposed-grid standard width flange, and
shall conform to ASTM C 635 for heavy-duty systems. Surfaces exposed to
view shall be aluminum or steel with a factory-applied baked-enamel finish.
Wall molding shall have a flange of not less than 15/16 inch. Standard
corners shall be provided. Suspended ceiling framing system shall have the
capability to support the finished ceiling, light fixtures, air diffusers,
and accessories, as shown. The suspension system shall have a maximum
deflection of 1/360 of span length.

2.3 HANGERS

Hangers and attachment shall support a minimum 300 pound ultimate vertical
load without failure of supporting material or attachment.

2.3.1 Wires

Wires shall conform to ASTM A 641/A 641M, Class 1, 0.106 inches in
diameter.

2.4 ACCESS PANELS

Access panels shall match adjacent acoustical units and shall be designed
and equipped with suitable framing and fastenings for removal and
replacement without damage. Panel shall be not less than 12 by 12 inches
or more than 12 by 24 inches.

a. An identification plate of 0.032 inch thick aluminum, 3/4 inch in
diameter, stamped with the letters "AP" and finished the same as the
unit, shall be attached near one corner on the face of each access
panel.
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2

2

2

.5 OMITTED

.6 FINISHES

Acoustical units and suspension system members shall have manufacturer's
standard textures, patterns and finishes as specified. Ceiling suspension
system components shall be treated to inhibit corrosion.

.7 COLORS AND PATTERNS

Colors and patterns for acoustical units and suspension system components
shall be as specified in Section 09915 COLOR SCHEDULE.

.8 ACOUSTICAL SEALANT

Acoustical sealant shall conform to ASTM C 834, nonstaining.

PART 3 EXECUTION

3

.1 INSTALLATION

Examine surfaces to receive directly attached acoustical units for
uneveness, irregularities, and dampness that would affect quality and
execution of the work. Areas where acoustical units will be cemented shall
be free of oils, form residue, or other materials that reduce bonding
capabilities of the adhesive. Interior finish work such as plastering,
concrete, and terrazzo work shall be completed and dry before installation.
Mechanical, electrical, and other work above the ceiling line shall be
completed and approved prior to the start of acoustical ceiling
installation. Acoustical work shall be provided complete with necessary
fastenings, clips, and other accessories required for a complete
installation. Mechanical fastenings shall not be exposed in the finished
work. Hangers shall be laid out for each individual room or space.

Hangers shall be placed to support framing around beams, ducts, columns,
grilles, and other penetrations through ceilings. Main runners and
carrying channels shall be kept clear of abutting walls and partitions. At
least two main runners shall be provided for each ceiling span. Wherever
required to bypass an object with the hanger wires, a subsuspension system
shall be installed, so that all hanger wires will be plumb.

1.1 Suspension System

Suspension system shall be installed in accordance with ASTM C 636 and as
specified herein. There shall be no hanger wires or other loads suspended
from underside of steel decking.

.1.1.1 Plumb Hangers

Hangers shall be plumb and shall not press against insulation covering
ducts and pipes.

.1.1.2 Splayed Hangers

Where hangers must be splayed (sloped or slanted) around obstructions, the
resulting horizontal force shall be offset by bracing, countersplaying, or
other acceptable means.
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3

1.2 Wall Molding

Wall molding shall be provided where ceilings abut vertical surfaces.
Miter corners where wall moldings intersect or install corner caps. Wall
molding shall be secured not more than 3 inches from ends of each length
and not more than 16 inches on centers between end fastenings. Wall
molding springs shall be provided at each acoustical unit in semi-exposed
or concealed systems.

.1.3 Acoustical Units

Acoustical units shall be installed in accordance with the approved
installation instructions of the manufacturer. Edges of acoustical units
shall be in close contact with metal supports, with each other, and in true
alignment. Acoustical units shall be arranged so that units less than
one-half width are minimized. Units in exposed-grid system shall be held
in place with manufacturer's standard hold-down clips, if units weigh less
than 1 psf or if required for fire resistance rating.

.1.4 Caulking

Seal all joints around pipes, ducts or electrical outlets penetrating the
ceiling. Apply a continuous ribbon of acoustical sealant on vertical web
of wall or edge moldings. See Section 07900A JOINT SEALANTS.

.2 CEILING ACCESS PANELS

Ceiling access panels shall be located directly under the items which
require access.

.3 CLEANING

Following installation, dirty or discolored surfaces of acoustical units
shall be cleaned and left free from defects. Units that are damaged or
improperly installed shall be removed and new units provided as directed.

.4 RECLAMATION PROCEDURES

Ceiling tile, designated for recycling by the Contracting Officer, shall be
neatly stacked on 4 by 4 foot pallets not higher than 4 foot. Panels shall
be completely dry. Pallets shall then be shrink wrapped and symmetrically
stacked on top of each other without falling over. Disposal shall be in

accordance with Section 01572 CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT.

-- End of Section --
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SECTION 09650

RESILIENT FLOORING
08/02

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 2240 (2002) Rubber Property - Durometer Hardness
ASTM D 4078 (1992; R 1996) Water Emulsion Floor Polish
ASTM E 648 (2000) Critical Radiant Flux of

Floor-Covering Systems Using a Radiant
Heat Energy Source

ASTM E 662 (2001) Specific Optical Density of Smoke
Generated by Solid Materials

ASTM F 1066 (1999) Vinyl Composition Floor Tile

.2 FIRE RESISTANCE REQUIREMENTS

Flooring in corridors and exits shall have a minimum average critical
radiant flux of 0.45 watts per square centimeter when tested in accordance
with ASTM E 648. The smoke density rating shall be less than 450 when
tested in accordance with ASTM E 662.

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only or as
otherwise designated. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Tile Flooring; G, RE

Drawings indicating location of seams, integral cove, including
details of outside corner and cap, and edge strips.

SD-04 Samples
Tile Flooring; G, RE

Wall Base; G,RE
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Three samples of each indicated color and type of flooring and
base. Sample size shall be minimum 2-1/2 x 4 inches.

1.4 DELIVERY AND STORAGE

Materials shall be delivered to the building site in original unopened
containers bearing the manufacturer's name, brands, stock names, production
run, project identification, and handling instructions. Materials shall be
stored in a clean dry area with temperature maintained above 70 degrees F
for 2 days prior to installation, and shall be stacked according to
manufacturer's recommendations. Materials shall be protected from the
direct flow of heat from hot-air registers, radiators and other heating
fixtures and appliances. Do not open containers until materials are to be
used, except for inspection to verify compliance with requirements.

1.5 ENVIRONMENTAL REQUIREMENTS
a. Areas to receive regilient flooring shall be maintained at a
temperature above 70 degrees F and below 100 degrees F for 2 days before
application, during application and 2 days after application . A minimum

temperature of 55 degrees F shall be maintained thereafter.

b. Provide adequate ventilation to remove moisture from area and to comply
with regulations limiting concentrations of hazardous vapors.

1.6 SCHEDULING

Resilient flooring application shall be scheduled after the completion of
other work which would damage the finished surface of the flooring.

1.7 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

1.8 EXTRA MATERIALS
Extra flooring material of each color and pattern shall be furnished at the
rate of 5 tiles for each 1000 tiles installed. Extra materials shall be
from the same lot as those installed. Extra base material composed of 20
linear feet of each color shall be furnished. All extra materials shall be
packaged in original containers, properly marked.

PART 2 PRODUCTS

2.1 UNDERLAYMENT
Underlayment shall be latex type, as recommended by flooring manufacturer.
Wood and hardboard underlayments are specified in Section 06100A ROUGH
CARPENTRY.

2.2 TILE FLOORING

2.2.1 Vinyl-Compogition Style
Vinyl-composition tile shall conform to ASTM F 1066, Class 2, (through

pattern tile), Composition 1, asbestos-free, and shall be 12 inches square
and 1/8 inch thick. Tile shall have the color and pattern uniformly
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distributed throughout the thickness of the tile. Flooring in any one
continuous area shall be from the same lot and shall have the same shade
and pattern.

2.2.2 Omitted
2.2.3 Omitted
2.2.4 Stair Treads, Risers, and Stringers

Treads, risers, and stringers shall conform to composition rubber
compounded from a mixture of synthetic and reclaimed rubber. Overall
thickness at treads shall be not less than 1/8 inch. Durometer hardness
shall be 90, plus or minus 5, when tested in accordance with ASTM D 2240.
Treads to have 80 percent of back and nose sanded by manufacturer to assure
good adhesion; provide manufacturer's epoxy filler to completely fill gap
between stair and tread nose for all treads. Design shall be either a one
piece nosing/tread/riser or a two piece nosing/tread with a matching coved
riser. Installation shall include stringer angles on both the wall and
banister sides, and landing trim. Surface of treads shall be raised stud
pattern.

2.2.5 Omitted

2.2.6 Adhesive for Vinyl Composition Tile
Cutback adhesive for installation of tile over concrete above, on or above
grade. Moisture and alkali resistant. Non-asbestos formulated or a latex
adhesive recommended by flooring manufacturer.

2.2.7 Adhesive for Wall Base
Adhesive for wall base shall be emulsified acrylic latex; non-flamable.

2.3 OMITTED

2.4 OMITTED

2.5 WALL BASE
Base shall be manufacturers standard rubber, coved style (installed with
resilient flooring). Base shall be 4 inches high and a minimum 1/8 inch
thick, in approved color, and in matte finsih. Preformed outside corners
shall be furnished. Use flexible base to conform to irregularities in
walls, partitions, and floors. Provide premolded corners in matching size,
shape, and color for all right-angle inside and outside corners.

2.6 POLISH/FINISH
Polish shall conform to ASTM D 4078. Use flooring manufacturer's standard
high-solids finish for shine without buffing; non-flamable; compatible with
factory-applied finish; may be buffed or burnished for maximum gloss.

2.7 CAULKING AND SEALANTS

Caulking and sealants shall be in accordance with Section 07900A JOINT
SEALING.
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2

.8 MANUFACTURER'S COLOR AND TEXTURE

Color and distinct pattern shall be uniformly distributed throughout
thickness of tile. Color and texture shall be in accordance with Section
09915 COLOR SCHEDULE. Flooring in continuous area or replacement of
damaged flooring in continuous area shall be from same production run with
same shade and pattern,

PART 3 EXECUTION

3

.1 EXAMINATION/VERIFICATION OF CONDITIONS

The Contractor shall examine and verify that site conditions are in
agreement with the design package and shall report all conditions that will
prevent a proper installation. The Contractor shall not take any
corrective action without written permission from the Government.

1.1 Removal of Existing Flooring

Remove existing flooring and adhesive in accordance with new flooring
manufacturer's printed instructions.

1.2 Subfloor Requirements

Provide subfloor and underlayment as specified in Section 03307A CONCRETE
FOR MINOR STRUCTURES.

.1.3 Surface Examination

Examine surfaces to receive sheet vinyl flooring. Correct conditions which
will impair proper installation, including:

a. Variation in surface level greater than 1/8 inch in 10 feet.
b. Trowel marks, pits, dents, protrusions.

c¢. 1/16 inch wide or wider cracks.

d. Chalk and dust.

e. 0il, paint, wax, and other deleterious substances.

f. Moisture.

.2 SURFACE PREPARATION

Flooring shall be in a smooth, true, level plane, except where indicated as
sloped. Before any work under this section is begun, all defects such as
rough or scaling concrete, low spots, high spots, and uneven surfaces shall
have been corrected, and all damaged portions of concrete slabs shall have
been repaired as recommended by the flooring manufacturer. Concrete curing
compounds, other than the type that does not adversely affect adhesion,
shall be entirely removed from the slabs. Paint, varnish, oils, release
agents, sealers, waxers, and adhesives shall be removed, as recommended by
the flooring manufacturer.

2.1 Concrete Floor

Grind ridges and other uneven surfaces smooth. Cut out and fill cracks
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