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Section 03300

Part 1
1.01

1.02

Part 2

2.01

2.02

2.03

Cast-In-Place Concrete
General

Scope

Furnish and install the cast-in-place concrete as shown and indicated on the Drawings
and as specified in this Section, complete.

Submittals

Mix designs for all groups and classes of concrete.
Strength and slump tests results.

Certificates of compliance for each of the following:
1.  Cement

2.  Aggregates

3. All admixtures
Products

Cement

Cement shall be standard Portland Cement, of American manufacture, conforming to
ASTM C 150, Type | Only one brand of commercial Portland cement shall be used in
the exposed concrete of the structure. Cement reclaimed by cleaning bags or from
leaking containers shall not be used in this work. Each bag shall weigh approximately
94 pounds and contain one cubic foot.

Concrete Aggregates

Fine aggregate shall be sand having clean, hard, durable, uncoated grains and free
from deleterious substances and shall conform to ASTM C 33.

Coarse aggregate shall be crushed stone having clean, hard, durable, uncoated
particles conforming to ASTM C 33

Water

Water used in mixing concrete shall be clean and free from deleterious amounts of
acids, alkalies or organic materials.
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Cast-in-Place Concrete

2.04

2.05

2.06

Part 3
3.01

Vapor Barrier
Vapor barrier shall be polyethylene sheeting, minimum 6 mil thickness, conforming to

ASTM C 171. Sheeting shall be drilled with 1/2-inch holes at 6 to 10-inch centers
each way.

Admixtures
Water reducing admixture shall conform to ASTM C 494, Type A.
Water reducing, retarding admixture shall conform to ASTM C 494, Type D.

Non-Corrosive, Non-Chloride Accelerator: The admixture shall conform to ASTM C
494, Type C.

Air entraining admixture shall conform to ASTM C 260.

Calcium Chloride: Calcium chloride or admixtures containing more than 0.1 percent
chloride ions are not permitted.

Curing and Sealing Compounds

Curing compound shall be acrylic based, conforming to ASTM C 309.
Sealing compound shall be one of the following:

1. Masterseal 340, manufactured by Master Builders

2. Sikaguard 701W, manufactured by Sika Corporation

3. Super Rez Seal, manufactured by Euclid Chemical Company
Execution

Concrete Quality

The following class of concrete is required:

Class of Compressive Strength @ Slump Maximum W/C
Concrete 28 Days Range Ratio
B 3,000 3"-5" 0.56

1. Air Content: All concrete shall have an air content of 2.5 to 5.0 percent.

2. Admixture Usage: All concrete placed at air temperatures above 50 degrees F
shall contain a water reducing admixture or water reducing-retarding
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3.02

Cast-in-Place Concrete

admixture. All concrete placed at air temperatures below 50 degrees F shall
contain the specified non-corrosive non-chloride accelerator.

Mix Designs

Mix design shall be proportioned in accordance with ACI 211.1 making maximum use
of the coarse aggregate. The proportioning shall be based on the requirements of a
well-graded high density plastic workable mix within the slump range and strengths
required. The mix shall contain no less than 1,850 pounds of coarse aggregate per
cubic yard of concrete, shall be based on conventional conveying and shall not be
altered for use in pumping. Pumping equipment, if used, shall be of sufficient size
and design to pump the mix designed for conventional conveyance.

Coarse Aggregate
1. Coarse aggregate for all other concrete work shall be Size No. 57.

2. Size No. 467 may be used in lieu of Size No. 57 in concrete members whose
minimum size dimension is 8-inches or larger.

Submit samples, in adequate quantities for each mix design and verification, of all
concrete materials to be used on the project to the designated testing laboratory. Do
not use any concrete in this work without acceptance and verification of design mix by
the testing laboratory and the approval of the Engineer.

If trial batches are used, the testing laboratory shall make strength tests from trial
batches in the laboratory using materials and mix designs proposed for use by the
Contractor. The testing laboratory shall prepare trial batches in accordance with ACI
211.1.

If field experience method is selected, the proposed mix design shall be accompanied
by complete standard deviation analysis and at least 30 consecutive strength tests
that represent the proposed mix.

The proposed mix design and supporting data shall be submitted, in triplicate, to the
testing laboratory for their review and comments at least 21 days prior to the expected
start of concreting operations. The testing laboratory will forward two copies of the
submittal to the Engineer with their comments. The Engineer will review the submittal
and return one copy to the Contractor with the Engineer's comments.

Compression test specimens made to verify the mixes shall be made in accordance
with ASTM C 192. All compression test specimens shall be tested in accordance with
ASTM C 39.
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Cast-in-Place Concrete

3.03

A

Plant Mixing

Proportioning Concrete

1.

Proportions shall be in compliance with approved design mix for each class of
concrete.

The mixing plant shall be provided with adequate equipment and facilities for
accurate measurement and control of the quantities of material and water used
in the concrete.

Concrete materials shall be measured by weight except that admixtures shall be
measured by volume.

Batching

1.

Provide all necessary equipment to accurately determine and control actual
amount of materials entering into the concrete mix. Individual ingredients shall
be weighted separately for each batch. Accumulative weighing will be allowed if
equipment is in acceptable working order as determined by the testing
laboratory and approved by the Engineer. Accuracy of all weighing devices
shall be such that successive quantities can be measured to within one percent
of the desired amount.

Completely discharge contents of the mixer before each new batch is loaded.
Use of retempered concrete is not permitted.

Ready-mixed concrete shall be mixed and delivered in accordance with
requirements of ASTM C 94 and the following:

a. A separate water metering device (not truck tank) shall be used for
measuring water added to the original batch.

b. Use of wash water as a portion of the mixing water is not permitted.
Wash water added to empty drums after discharging shall be dumped
before a new batch is received.

C. Centrally mixed concrete shall be mixed for the length of time specified
herein, not “shrink-mixed”.

d. Mixing drums shall be watertight.
e. Concrete shall be discharged within one hour from the time concrete was
mixed, if centrally mixed, or from time the original water was added, if

transit-mixed.

f. Furnish delivery ticket with each load of concrete delivered under these
Specifications. Delivery ticket shall show clearly the class and strength of
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3.05

3.07

Cast-in-Place Concrete

concrete, size of coarse aggregate, water per cubic yard, its slump,
quantities of all admixtures, the date and time of departure from the
batching plant, and the time of placement.

Conveying Equipment

If concrete is to be transported in carts or buggies, the carts or buggies shall be
equipped with pneumatic tires.

Equipment for chuting or other methods of conveying concrete shall be of such size

and design as to insure a practically continuous flow of concrete at delivery without
segregation of concrete.

Conveying

Concrete shall be conveyed from mixer to place of final placement by methods which
will prevent separation or loss of the material.

Runway supports shall not bear upon reinforcing steel or fresh concrete.

All conveying equipment shall be thoroughly cleaned before each run of concrete is
begun.

Delivery and Protection of Materials

Deliver ready-mixed concrete in compliance with requirements of ASTM C 94.
The following tests shall be made at the work site prior to placement of concrete:
1. Slump Tests: ASTM C 143.

2. Air Content: ASTM C 173 or C 231

3. Test Cylinders: ASTM C 31

Severe-Weather Provisions

Hot Weather Concreting: Protect in accordance with ACI 305R except as modified
herein.

1. Provide adequate methods of lowering temperature of concrete ingredients so
that the temperature of concrete when placed does not exceed 90 degrees F.

2. Concrete shall not be placed when the air temperature is expected to exceed
100 degrees F within 12 hours after casting.
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Cast-in-Place Concrete

When the air temperature is 75 degrees F and above, forms and reinforcing
shall be thoroughly wetted with water so that the concrete will be placed against
wet and cooled surfaces. All excess water shall be removed before casting the
concrete.

Protection and Curing - Slabs (On Grade and Formed)

a. Protect slabs from damage due to dry winds and high temperatures.

b. Protect slabs from direct sun at temperatures of 85 degrees F and above.

C. Moist curing of all slabs shall start as soon as the surface of the fresh
concrete is hard enough to permit curing without damage to the surface of
the concrete.

Protection and Curing - Formed Surfaces: As soon as the concrete has set,

wet the forms and keep the forms wet during the curing period. Provide for

keeping the top of the walls, and other top surfaces, moist during the curing
period.

B.  Cold-Weather Concreting: Protect in accordance with ACI 306R except as modified
herein.

1.

Provide adequate equipment for heating concrete materials and protecting
concrete from damage during freezing or near-freezing weather. No frozen
materials, or materials containing ice, shall be used.

All concrete materials and all reinforcement, forms, fillers and ground with which
concrete is to come into contact shall be free from frost.

Whenever the temperature of the surrounding air is below 40 degrees F and
falling, all concrete placed in the forms shall have a temperature of between 70
and 80 degrees F, and adequate means shall be provided for maintaining a
temperature of not less than 70 degrees F for three days, or 50 degrees F for
five days, or for as much more time as is necessary to insure proper curing of
the concrete. If high early strength concrete is used, the requirement for
maintenance of 50 degrees F may be reduced to three days.

Use only the specified non-chloride accelerator. Calcium chloride or admixtures
containing more than 0.1 percent chloride ions are not permitted.

Housing, covering or other protection used in connection with curing shall
remain in place and intact at least 24 hours after the artificial heat is
discontinued.
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Cast-in-Place Concrete

Construction Joints and Expansion Joints

Formed Construction Joints: Prior to placing concrete next to the joint, the joint
surface shall be thoroughly cleaned and dampened with water. Remove all free water
so that the surface of the joint shows signs of drying before placing the adjacent
concrete.

Construction Joints in Slabs Where Waterstops are not Specified or Shown to be
Installed: These joints shall be located at points of minimum shear and their locations
shall be approved by the Engineer before they are bulkheaded. These joints shall be
roughened and thoroughly cleaned of all foreign matter and laitance and dampened
with water. Remove all free water and slush with a coat of neat cement grout before
placing the adjacent concrete. Place the adjacent concrete before the neat cement
grout takes its initial set.

Inspection of Work Before Placing Concrete

Inspect the area to receive concrete for any deficiencies which would prevent proper
placing of concrete. Do not proceed with placing concrete until such deficiencies are
corrected.

Do not place in the concrete any item that is not required to be in the concrete by the
Drawings and Specifications. Insert all the items shown on the Drawings or specified
properly positioned and secured. Openings other than those which are facilitated by
sleeves shall be properly formed and positioned.

Remove hardened, or partially hardened, concrete on forms or reinforcement before
placing concrete.

Do not place concrete on earth until the fill or excavation has been prepared as set
forth under applicable sections of the Specifications for that work.

Give the Engineer at least 48 hours notice before any concrete is to be placed.
Concrete shall not be placed until the Resident Inspector has signed a Concrete
Preplacement Sign-Off Card completed by the Contractor. The Concrete
Preplacement Sign-Off Card certifies that the formwork, reinforcing, and all inserts
required for mechanical and electrical work, instrumentation, plumbing, process
piping, metal embeds, and any other inserts or miscellaneous specialties required for
the work are supported in their proper position; that the formed enclosure is clean,
and the surfaces to receive concrete are prepared as specified. A sample of the
Concrete Pre-Placement Sign-Off Card is attached to this Section.
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3.10

3.1

3.12

A

Placing

Place concrete as nearly as practicable in its final position to avoid segregation due to
rehandling or flowing. Do not place concrete on work that has partially hardened or
been contaminated by foreign material, and do not use retempered concrete. In no
case shall concrete be placed when the elapsed time after addition of water and
cement to batch exceeds one hour.

Concrete shall be placed in a manner to avoid the displacement of reinforcing, and
coating or spattering the reinforcing steel. The placing of concrete within form work
shall be regulated so that the pressure within form work does not exceed the design
pressure. In placing concrete each layer shall be placed following the preceding layer
to prevent lines of separation or “cold joints” in the work. After the concrete reaches it
initial set, jarring the formwork or placing strain or vibration on the ends of projecting
reinforcing bars shall be avoided.

Concrete shall not be dropped more than four feet.

Once concrete placing has started, it shall be carried on as a continuous operation
until placing of the concrete between construction joints is completed.

Concrete shall be placed in layers not over 12-inches deep and each layer shall be
compacted with the aid of mechanical internal-vibrating equipment supplemented by
hand spading. Vibrators shall in no case be used to transport concrete. Use of form
vibrators are not permitted. Internal vibrators shall maintain a speed of not less than
5,000 impulses per minute when submerged in the concrete. At least one spare
working vibrator shall be on the job site as a back-up. Duration of vibrator use shall
be limited to that necessary to produce satisfactory consolidation without causing
objectionable segregation. Vibrator shall not be lowered into courses that have begun
to set. Apply vibrator at uniformly spaced points not further apart than the visible
effectiveness of the machine. Type and use of vibrators shall be in accordance with
ACI 301.

Provide vapor barrier under all slabs on soil, sand or stone. Use largest sheets
practicable to reduce number of joints. Lap joints a minimum of 24-inches. Remove
torn and punctured sheets and replace with new sheets prior to placing concrete.
Placing of concrete shall be done in a manner that will not damage the vapor barrier
material. The sub-base material shall be as shown and/or noted on the Drawings.

Protection
Protect freshly placed concrete from damage or injury due to water, falling objects,

persons or anything that may mar or injure finish surface on concrete. Only light use
of slabs will be permitted for the first 14 days after placing of the concrete.

Curing

Curing shall conform to ACI 308 except as modified herein.
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Cast-in-Place Concrete

All Slabs on Grade: After placement and finishing, concrete shall be maintained in a
moist condition for at least seven successive days during which the temperature of the
concrete is 50 degrees F or above. For temperatures of 50 degrees F and below,
curing period shall be 14 successive days. Concrete shall be kept moist by any one,
or combination, of the following methods:

1. Ponding or Immersion: Continually immerse the concrete in water throughout
the curing period. Water shall not be more than 20 degrees F less than the
temperature of the concrete.

2. Fog Spraying or Sprinkling: Provide uniform and continuous application of
water throughout the curing period.

3. Pervious Sheeting: Completely cover surface and edges of the concrete with
two thicknesses of wet sheeting. Overlap sheeting 6-inches over adjacent
sheeting. Sheeting shall be at least as long as the width of the surface to be
cured. During application, do not drag the sheeting over the finished concrete
nor over sheeting already placed. Wet sheeting thoroughly and keep
continuously wet throughout the curing period.

4. Impervious Sheeting: Wet the entire exposed surface of the concrete
thoroughly with a fine spray of water and cover with impervious sheeting
throughout the curing period. Lay sheeting directly on the concrete surface and
overlap edges 12-inches minimum. Provide sheeting not less than 18-inches
wider than the concrete surface to be cured. Secure edges and transverse laps
to form closed joints. Repair torn or damaged sheeting or provide new
sheeting. Inspect surface of concrete daily for wetness. The surface shall be
kept continuously wet during the curing period.

All Other Concrete: After placement, concrete shall be maintained in a moist
condition for the same periods as specified above for slabs on grade.

1.  Concrete in Formed Surfaces - Slabs and Building Walls: Keep forms and
exposed surfaces wet with water during the curing period. If forms are removed
before the end of the curing period, apply a curing compound within one hour
after form removal.

Patching

As determined by the Engineer, any concrete which is out of alignment or level has a
defective surface or has defects which reduce its structural adequacy, shall be
considered as not conforming with the Drawings and Specifications and shall be
rejected.

Do not take any remedial action on concrete with any defect without the permission of
the Engineer.

11/15/07  2016-028\XA03300
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C. Unless the Engineer grants permission to patch the rejected concrete, remove the
rejected concrete and replace it with concrete that conforms to the Drawings and
Specifications. The location of cut lines and the extent of removal will be determined
by the Engineer.

D. If the Engineer grants permission to patch the rejected concrete, it shall be done in
accordance with the following:

1. Permission to patch rejected concrete will not be a waiver of the Engineer's right
to require complete removal of the rejected concrete if the patching does not, in
the Engineer's judgment, restore the concrete to the requirements of the
Specifications and Drawings.

2. Patching shall be accomplished after the curing is completed.

3. Defective areas shall be chipped away to a depth of not less than 1-inch, in all
cases to sound concrete, with edges perpendicular to the surface. Feather
edges will not be permitted. Remove all loose material and thoroughly clean the
chipped surfaces with a high pressure air hose delivering air at 100 psi. The
area to be patched and an area at least 6-inches wide surrounding it shall be
dampened. A bonding grout shall be prepared using a mix of approximately
one part cement to one part fine sand passing a No. 30 mesh sieve, mixed to
the consistency of thick cream, and then well brushed into the surfaces as noted
below in paragraph 5.

4. The patching mixture shall be made of the same materials and of approximately
the same portions as used for the original concrete, except that the coarse
aggregate shall be omitted and the mortar shall consist of not more than one
part cement to two and one-half parts sand by damp, loose volume. White
Portland cement shall be substituted for a part of the gray Portland cement to
produce a color matching the color of the surrounding concrete, as determined
by a trial patch. The quantity of mixing water shall be no more than necessary
for handling and placing. The patching mortar shall be mixed in advance and
allowed to stand with frequent manipulation with a trowel, without addition of
water, until it has reached the stiffest consistency that will permit placing.

5. After surface water has evaporated from the area to be patched, the bond coat
shall be well brushed into the surface. When the bond coat begins to lose the
water sheen, the premixed patching mortar shall be applied. The mortar shall
be thoroughly consolidated into place and struck off so as to leave the patch
slightly higher than the surrounding surface. To permit initial shrinkage, it shall
be left undisturbed for at least one hour before being finally finished. The
patched area shall be kept damp for seven days. Finishing tools that produce a
finish matching the surrounding shall be used.

E. Tie holes left by withdrawal of rods or the holes left by removal of ends of wall ties
shall be filled solid with mortar after first being wetted. For holes passing through the
wall, a plunger-type grout gun shall be used to force the mortar through the wall
starting at the back face. A piece of burlap or canvas shall be held over the hole on
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Cast-in-Place Concrete

the outside and when the hole is filled, the excess mortar shall be struck off with the
cloth flush with the surface. Holes not passing through the walls shall be filled with a
small tool that will permit packing the hole solid with mortar. Any excess mortar at the
surface of the wall shall be struck off flush with a cloth. Mortar shall consist of one
part cement, two and one-half parts sand and no more water than necessary for
handling and packing.

Finishes on Formed Surfaces

Upon completion of patching, surfaces of concrete shall be finished as follows:

1. Rubbed Stone Finish

a.

Stone rubbed finish shall be applied on a Smooth Form Finish (See
Section 03100), and by rubbing the surfaces with carborundum stone and
water. The rubbing shall produce an even and smooth finish of uniform
color and texture without the addition of any cement to the process, using
only the cement paste produced by the rubbing of the concrete.

Areas to receive this finish shall be rubbed after the moist curing has
been completed.

The following surfaces shall receive a stone rubbed finish surface coating:

i All exterior wall concrete surfaces to levels not less than 6-inches
below finish grade.

ii. All interior wall concrete surfaces within buildings and other such
surfaces exposed to view in the finished work (except floor slabs).

ii.  The interior side of liquid containment structure walls to a level not
less than 12-inches below normal liquid level, including top of walls.

2. Brushed Finish Surface Coating

a.

The brush finish surface coating shall be applied over a Smooth Form
Finish (see Section 03100).

The materials used shall be applied in two separate coats to provide a
uniform finish on exposed surfaces that have received the initial rubbed
finish. The materials shall be mixed and applied strictly in accordance
with the written recommendations of the product manufacturer. The
actual application of the material shall be performed by workers who have
been instructed in the preparation and application of the material. The
final brushing of the material during application shall be performed in such
a manner as to present a uniform and attractive appearance, with the final
brushing generally being done in one direction. The materials shall be
especially manufactured for the purpose of waterproofing exterior
concrete surfaces, and enhancing the appearance of the concrete
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3.16

surface. The final color of the finish shall be pearl gray, or near that of
good quality cured natural concrete. Texture of material shall be
approved by the Engineer. Material shall be Thorocoat as manufactured
by Thoro System Products.

C. The following surfaces shall receive a brushed finish surface coating:

i All exterior wall concrete surfaces to levels not less than 6-inches
below finish grade.

i. All interior wall concrete surfaces within buildings and other such
surfaces exposed to view in the finished work (except floor slabs).

3. Smooth Form Finish is required for all concrete surfaces exposed to view in the
completed work. Accomplish the required patching and the following touch-up:

a. Remove all burrs.
b. Remove all form marks.
C. Smooth out lines of indentations.

4. Rough Form Finish shall be produced by filling all tie holes and honeycomb and
in other respects leaving the surface as formed. All concrete surfaces which will
be covered by earth and which will not be visible in the completed structure may
receive a Rough Form Finish.

Steel Troweled Finish - Floor Slabs

Steel troweled finish shall be applied to the surface of all building floor slabs and
interior equipment pads.

Concrete shall be placed, consolidated, struck-off and leveled to the proper elevation.
After the surface has stiffened sufficiently to permit the operation and the water
sheen has disappeared, the surface shall be wood floated, by hand or power floated,
at least twice, to a uniform sandy texture. Floors shall be leveled such that
depressions between high spots do not exceed 1/4-inch under a 10 foot straightedge
except where drains occur, in which case the floors shall be pitched to the drains as
indicated on the Drawings.

After the concrete has received a wood float finish, it shall be troweled at least twice to
a smooth dense finish. The drying of the surface moisture before floating or troweling
shall not be hastened by the dusting on of dry sand or cement. The first troweling
shall be done by a power trowel and shall produce a smooth surface relatively free of
defects. Additional troweling shall be done by hand after the surface has hardened
sufficiently. The final troweling shall be done when a ringing sound is produced as the
trowel is moved over the surface. The surface shall be thoroughly consolidated by the
hand troweling operations. The finished surface shall be free of any trowel marks or
other imperfections; shall be uniform in texture and appearance, and shall be in true
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plane within the tolerance specified. Any deviation from this condition which remains
after the troweling is completed shall be corrected by grinding.

Broom Finish
Broom finish shall be applied to:
1. All exterior side walks, walkways and platforms.

The surface shall be given a floated finish as specified above, then finished with a
flexible bristle broom or burlap belt drawn across the surface. Surface must be
hardened sufficiently to retain the scoring or ridges. Scores or ridges shall be
transverse to traffic or at right angles to the slope of the slab.

Surface Preparation for Finish Grout or Topping

The surface shall be given a wood float finish and moist cured. After the curing
period, the finish grout or topping shall be applied where indicated and noted on the
Drawings.

Testing Laboratory

The testing laboratory shall have access to all places where concrete materials and
concretes are manufactured, stored, proportioned, mixed, placed and tested. Duties
shall include, but not necessarily be limited to the following:

1. Make, store, transport, cure and test compression specimens made during
placing of concrete. Compression test specimens shall be tested in accordance
with ASTM C 39. Test reports shall show all pertinent data, such as class of
concrete, exact location of pour, air temperature, date of pour, time of pour,
truck number for ready-mixed concrete, date on which specimen was broken,
age of specimen, compressive strength of specimen, concrete slump test
results and air content of concrete from which the specimen was made. One
copy each of all tests shall be sent to the Contractor and two copies each to the
Engineer.

2. Each strength test requires four standard test cylinders.

3. Samples for strength tests of each class of concrete placed each day shall be
taken not less than once a day, nor less than once for each 100 cubic yards of
concrete, nor less than once for each 5,000 square feet of surface area for
slabs or walls.

4, Each class of concrete shall be tested with at least five strength tests.
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5. From each set of four cylinders, two shall be tested at 28 days and shall
comprise a strength test under the definition of these Specifications. One
cylinder shall be broken at seven days and will be used as an aid in determining
the early strength of the concrete and the 28 day strength, and one cylinder
retained in reserve for later testing if required.

6.  Test for unit weight of concrete when the first load of each class of concrete is
delivered and thereafter at the discretion of the testing laboratory.

Periodically inspect the batching plant and file a report with the Engineer stating
whether the supplier's equipment and methods meet the requirements of these
Specifications.

Temperature and Placing Record: Temperature record shall be made each day
during the concreting operations. Records shall also include location, quantity and
starting and finishing time of placement for all concrete work. Copy distribution shall
be as specified above for test reports.

Evaluation of Compression Tests

Evaluation of compression test results shall be as follows: For each class of concrete,
compression-strength tests for laboratory-cured cylinders shall be considered
satisfactory if the averages of the results of all sets of three consecutive
compression-strength tests equal or exceed the 28 day design compression-strength
specified; and, no individual cylinder strength test falls below the required
compression strength by more than 500 psi. Strength tests of specimens cured under
field conditions may be required by the Engineer to check the adequacy of curing and
protecting of the concrete placed. Specimens shall be molded by the field testing
laboratory at the same time and from the same samples as the laboratory-cured
specimens.

Faulty Concrete: Failure to comply with any of the specified conditions shall constitute
faulty concrete. Unless otherwise directed by the Engineer, faulty concrete shall be
removed and replaced with concrete as specified, at no expense to the Owner.

Additional Test: If permitted by the Engineer, additional tests shall be subject to the
approval of the Engineer and at no expense to the Owner. Load tests, if permitted by
the Engineer, shall be conducted in accordance with the loading criteria as required by
the design of the structure, as determined by the Engineer.

Neither the results of laboratory verification tests nor any provision in the Contract

Documents shall relieve the Contractor of the obligation to furnish concrete of the
class and strength specified.

END OF SECTION
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CONCRETE PREPLACEMENT SIGN-OFF CARD

Project:

Inspection Date: Concrete Placement Date:

Expected Time of Concrete Placement:

Estimated Quantity:

Mix Design Strength:

Location of Structure:

Member (walls, beams, etc.):

Weather Conditions:

Method of Pour: Chute Bucket Pump

Conveyor Other

Status

Work Ready N/A Signature Date

Formwork

Reinforcing

Mechanical

Electrical

Instrumentation

Plumbing

Process

Metal Embeds

Miscellaneous Specialties

Clean-Up/OK to Place

The Contractor certifies that the above work to be cast is prepared in accordance with the
Contract Documents.

Contractor (Superintendent): Date:

Resident Inspector: Date:
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Section 04100

Part 1

1.01

1.02

1.03

Masonry Mortar

General

Scope

The work covered by this Section consists of furnishing all labor, equipment and
material required to ensure the proper proportioning of materials for masonry mortar
and related work as described herein and or shown on the Drawings.

Storage and Protection

Cementitious materials shall be delivered to the site in unbroken bags or other
approved containers, plainly marked and labeled with the manufacturer's name and
brand.

Cementitious materials shall be handled in a manner which will prevent the inclusion
of foreign materials and damage by water or dampness.

Quality Assurance

Materials shall conform to the current editions of the following standards:
1. Masonry Cement: ASTM C91.

2. Aggregate for Masonry Mortar: ASTM C 144.

3. Portland Cement: ASTM C 150, Type I.

4, Hydrated Lime for Masonry Purposes: ASTM C 207, Type S.

5. Mortar for Unit Masonry: ASTM C 270.

The Contractor shall submit to the Engineer written evidence that the cement, lime
and aggregate is in conformance with the material and mechanical requirements
specified herein. Certified copies of independent laboratory test results or mill test
results from the cement, lime and/or aggregate supplier may be considered evidence
of compliance provided such tests are performed in accordance with the appropriate
ASTM testing standards by experienced, competent personnel. In case of doubt as to
the accuracy or adequacy of mill tests, the Engineer may require that the Contractor
furnish test reports from an independent testing laboratory on samples of cement,
lime and/or aggregate.

In addition to these submittals, the Contractor shall submit to the Engineer test results
in compliance with ASTM C 270, Section 9 for each type of mortar to be used in the
work. The test report shall also include the average compressive strength of three
2-inch cubes of laboratory prepared mortar. Mortar mix ingredients and proportions
shall not be changed during the course of the work without the Engineer's approval.
Extreme care shall be taken to assure that the same proportion of each ingredient is
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Part 2
2.01

used in each batch. Mortar color shall be proportioned by weight in individual
containers prior to mixing. Measuring mortar color by volume during mixing shall not
be allowed.

Products

Materials

Masonry Cement

1. Masonry cement shall be a mixture of Portland cement and Type S hydrated
lime. The mix shall not contain inert or noncementitious mineral fillers. If
package mix is used, other hydraulic cements may be substituted for a part of
the Portland cement. However, the Portland cement shall not be less than 30
percent of the total. Packaged mixes shall conform to the requirements of
ASTM C 91.

2. The composition of the masonry cement shall be printed on each bag in terms
that show compliance with these requirements.

3. If a packaged mix is not used, the Portland cement shall conform to ASTM C
150, Portland Cement, Type | and hydrated lime shall conform to ASTM C 207,
Type S. The hydrated lime may be used in dry or paste form.

Sand: Aggregate for use in masonry mortar shall be clean, free from salt or other
deleterious materials and conform to ASTM C 144, Aggregate for Masonry Mortar.

Water: Water for mixing shall be potable, clean and free from oil, acids, salts and
other deleterious matter.

Pigments for Colored Mortar: Iron oxides and chromium oxides with demonstrated
record of satisfactory performance in mortar mixes.

1. Products: The following products, provided they comply with requirements of
the contract documents, will be among those considered acceptable:

a. "SGS Mortar Colors"; Solomon Grind-Chem Services, Inc.
b. "True Tone Mortar"; Frank D. Davis Company.
Water: Potable.

Accelerating Admixture:  Nonchloride type for cold weather mortar mixes, in
proportion recommended by manufacturer.

Color

1. Masonry cement used in load bearing and non-load bearing CMU wall
construction shall be grey.
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2.08

Masonry Mortar

2. Masonry cement used in the brick and split faced CMU veneer shall be colored.
Colors shall be selected by the Engineer in conjunction with the selection of the
brick and CMU veneers.

Masonry Cleaner

Detergent Solution: Job-mixed solution of 1/2 cup trisodium phosphate and 1/2 cup
laundry detergent per gallon of water.

Mortar and Grout Mixes

General: Do not use admixtures unless indicated as acceptable in the contract
documents.

1. Do not use calcium chloride in mortar or grout mixture.
Mixing: Use mechanical batch mixer and comply with referenced ASTM standards.
Mortar for Unit Masonry: ASTM C 270, Proportion Specification.
1. Masonry below grade and in contact with earth: Type M.
2. Reinforced masonry: Type S.
3. Locations indicated on the Drawings: Type S.
4.  Applications as follows: Type N.
a. Exterior, above-grade walls.

b. Locations for which another mortar type has not been specifically
indicated.

Mortar Colored with Aggregates: Produce required mortar color by use of colored
aggregates in combination with selected cementitious materials.

1. Mix to match the Architect’'s sample.
Mortar Colored with Pigments: Proportion selected pigments with other ingredients to
produce required color. Do not exceed ratio of pigment-to-cement recommended by

pigment manufacturer.

Grout: ASTM C 476; provide consistency required at time of placement to fill
completely all spaces indicated to be grouted.
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Part 3 Execution

3.01 Installation
A.  Mixing and Placing

1.  All mortar materials shall be accurately measured by volume and thoroughly
mixed until they are evenly distributed throughout the batch. Mix mortar as
follows: first, add approximately 3/4 of required water, 1/2 the sand and all the
cement and lime; mix and add remainder of sand. Mix briefly; then add
remainder of water in small quantities until workability of batch is satisfactory to
masons. Mortar color when used shall be added to the 3/4 of required water
prior to adding sand. After all materials have been added, mix for a minimum of
five minutes. Completely empty drum before recharging for next batch.

2. All mortar shall be mixed in a powered, batch-type mechanical mixer. This
requirement will not waived except for minor jobs and then only upon the
approval of the Engineer.

3. Mortars mixed for more than one hour shall not be used. A mortar which shows
a tendency to become dry before this time shall have water added to it and shall
be re-mixed. The use of a continuous mixer or retempered mortar shall not be
permitted.

4, Mortar for pointing shall have integral waterproofing added in accordance with
the manufacturer's instructions.

? 5. Mortar for exterior brick paving shall have a bond coat between the concrete
slab and mortar setting bed. Bond coats consist of Portland cement mixed to a
creamy consistency with latex additive. The bond coat is used to create
improved bond between the concrete slab and the mortar setting bed. It is
installed as the setting bed and pavers are laid and should not exceed 1/16 in.
(2mm).

B.  Mix Proportions: All mortar shall conform to the requirements of ASTM C 270. Mix
proportions by volume. Allowable error is two percent.

1. Mortar Mixes

Types Mix by Parts Description A B
M Portland Cement 1 1
M Masonry Cement 0 1
M Hydrate Lime 1/4 0
M Damp Loose Aggregate 3-3-1/2 4-1/2 -6
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Types Mix by Parts Description A B
N Portland Cement 1 0
N Masonry Cement 0 1
N Hydrate Lime 1 0
N Damp Loose Aggregate 4-1/2 -6 2-1/4-3
S Portland Cement 1 1/2
S Masonry Cement 0 1
S Hydrate Lime 1/2 0
S Damp Loose Aggregate 4-1/2 4-1/2

END OF SECTION
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Section 04220

Part 1
1.01

1.02

1.03

Part 2
2.01

Concrete Unit Masonry
General

Scope

The work covered by this Section consists of furnishing all labor, equipment and
material required for the correct placement and construction of concrete masonry
units and related work as described herein and/or shown on the Drawings.

Work for Other Trades: Bolts, anchors and shelf angles shall be the responsibility of
the Contractor. However, the subcontractors requiring such work are responsible for
furnishing complete information to the Contractor.

Furnish and install all precast concrete sills, lintels and parking bumpers as described
herein and/or shown on the Drawings.

Submittals

Samples: Submit two full-size concrete masonry units of each type required,
including special shapes, to show range of colors, texture, finishes and dimensions.

Certification: Furnish manufacturer's written certification accompanied by suitable
laboratory or mill test reports that masonry units furnished meet or exceed the
requirements of these Specifications.

Shop Drawings: Contractor shall submit detail drawings of precast sills, coping and
lintels for approval by the Engineer before proceeding with fabrication.

Storage and Protection

Store masonry units above ground on level platforms which allow air circulation under
stacked units. Cover and protect against wetting prior to use. Handle units on pallets
or flat bed barrows. Do not permit free discharge from conveyor units or transporting
in mortar trays.

Products

Concrete Masonry Units

Concrete block shall have 8 x 16-inch face with 4, 6, 8, 10 or 12-inch nominal width,
as required.

Hollow masonry units shall comply with “Specification for Hollow Load-Bearing
Concrete Masonry Units”, ASTM C 90, Grade N. Hollow masonry units shall be one
of the following:

1. Medium weight, 105 to 125 pcf concrete. Minimum net compressive strength of
1,900 psi.
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2.02

2.03

2.04

Part 3
3.01

2. Light weight, concrete weighing less than 105 pcf. Minimum net compressive
strength of 1,900 psi.

Concrete Brick

Concrete brick shall comply with “Specifications for Concrete Building Brick”, ASTM C
55, Grade N.

Reinforcement

Block wall reinforcement shall be of the prefabricated type for use in masonry mortar
joints. Wall reinforcement shall be of ladder design for composite wall construction
with No. 9 gauge deformed galvanized side rods and No. 9 gauge galvanized cross
rods. Joint reinforcement shall comply with “Standard Specification for Cold Drawn
Steel Wire for Concrete Reinforcement”, ASTM A 82.

Dovetail anchors shall be galvanized steel. Lengths, spacings and locations shall be
in accordance with standard construction practice, where required.

Precast Sills and Lintels

Precast Sills and Lintels: Precast concrete sills, coping, trim and lintels shall be
provided as shown on the Drawings. All exterior sills, coping and trim shall be
constructed of white Portland cement and light granite aggregate. Interior lintels shall
be constructed of gray Portland cement and marble aggregate. All exposed surface
shall be ground and treated with a water-repellent material.

Finished precast units shall be thoroughly protected against chipping and in no case
will chipped surfaces or corners be permitted to remain in walls or copings.

Execution

Erection and Workmanship

Scaffolding shall be provided, as required. Scaffolding shall not be overloaded and
shall be inspected regularly by the Contractor to verify that it is amply strong, well
braced and securely positioned. The Contractor shall be unconditionally responsible
for the safety of the scaffolding at all times.

Masonry shall not be laid when the temperature is below 40 degrees F. Walls shall
be carried up level and plumb all around. Unfinished work shall be stepped face for
joining with new work; toothing shall not be permitted. Heights of masonry shall be
checked by the Contractor with an instrument at each floor and at sills and heads of
openings to maintain the level of the walls.
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Masonry units shall be handled with care to avoid chipping, cracking and spalling of
faces and edges. Drilling, cutting, fitting and patching to accommodate the work of
others shall be performed by qualified masons. Masonry shall be cut with a masonry
saw outside of buildings. Chipping or breaking with a hammer will not be permitted.

Door and window openings, louvered openings, anchors, pipes, ducts and conduits
shall be built in carefully as the work progresses. Ties and anchors shall be placed
accurately. Metal work specified elsewhere shall be placed in position as the work
progresses. Grouting of ties and anchors into hardened mortar or grout shall not be
permitted.

Masonry units shall be laid in running bond. The first course of masonry shall be laid
in a full bed of mortar; and the succeeding courses shall be shoved (not laid) in beds
of mortar to fill the joints full without subsequent flushing and filling. Unless shown or
specified otherwise, all joints shall be 3/8-inch thick. Where ties, anchors and bolts
occur within the cells of the units, such cells shall be filled with mortar or grout as the
work progresses.

Concrete masonry units shall be dry when laid. Each unit shall be adjusted to final
position in the wall while the mortar is still soft and plastic. Any unit disturbed after
mortar has stiffened shall be removed and relaid with fresh mortar. Vertical cells to be
filled with grout shall be aligned to provide a continuous unobstructed opening of the
dimensions shown. Chases shall be plumb and shall be minimum one unit length
from jambs of opening.

Exterior or exposed masonry joints shall be finished with smooth concave contour.
Procedure used in striking joints shall be as follows: first strike the bed joints; next
strike the head joints; then strike bed joints as required to remove any spots, etc.,
from intersection of bed and head joints. After mortar has initial set but before mortar
is hard, restrike the head joints to provide clean, smooth intersection of the head and
bed joints. Interior and exterior joints to receive masonry coating shall be tooled flush.

At the end of each day's work, the tops of exposed masonry walls shall be covered
with a strong, nonstaining waterproof membrane well secured in place. Surfaces not
being worked on shall be properly protected at all times. Unfinished work shall be
stepped for joining with new work. Before new work is started, all loose mortar shall
be removed and the exposed joint thoroughly wetted, not less than 30 minutes before
laying new work.

Control joints shall be installed where concrete masonry units abut dissimilar materials
and shall be installed vertically in exterior walls at 30 feet on center, unless shown
otherwise on the Drawings. Control joints shall be constructed by omitting joint mortar
and installing a back-up rod and sealant at both faces of the concrete masonry unit.

Wall Reinforcement

Place wall reinforcement in first masonry bed joint above finished floor and in
alternate bed joints (16-inches on center) thereafter.
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3.04

B.

Masonry joint reinforcement shall be placed so that longitudinal wires are located over
face shell mortar beds and are fully embedded in mortar for their entire length with
minimum mortar cover of 5/8-inch of exterior side of walls and 1/2-inch at other
locations. Reinforcement shall be placed in first and second bed joint above and
below openings. Reinforcement in the first bed joint immediately above and below
openings shall be continuous. In the second bed joint it shall extend two feet beyond
each side of the opening.

Reinforcing shall be lapped a minimum of 6-inches at splices. Corner and abutting
wall reinforcement shall be prefabricated corner and tee sections.

Weep Holes

Provide weep holes in head joints of first masonry course immediately above
concealed flashings. Weep holes shall be spaced 24-inches on center, unless shown
otherwise on the Drawings.

Cleaning

During construction, care shall be taken to keep exposed face of masonry clean of
mortar and other stains. Joints shall be raked as they reach thumbprint hardness.
The exposed work shall then be brushed with a soft fiber brush to remove adhering
mortar. A wooden paddle shall be used to remove more tenacious material. Bases of
walls shall be protected from splash stains by covering the adjacent floor or ground
with sand, sawdust or polyethylene film.

At completion of work, holes in exposed masonry shall be pointed and defective joints
shall be cut out and tuck pointed solidly with mortar.

If necessary, exposed masonry surfaces shall be scrubbed with warm water and soap
and fiber brush and thoroughly rinsed with clear water. Work which may be damaged,
discolored or stained shall be protected during the cleaning process. The use of
sapolio or wire brushes or acid for washing down walls shall not be permitted.

Protect all finished work against freezing, for a period of not less than 48 hours, by

means of enclosures, temporary heat or such other protective methods as may be
required and directed by the Engineer.

END OF SECTION
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Part 1

1.01

1.02

1.03

1.04

Part 2
2.01

Reinforced Unit Masonry
General

Scope
The work covered by this Section consists of furnishing all labor, equipment, and

materials required for the correct placement and construction of reinforced masonry
units and related work as described herein and/or shown on the Drawings.

Additional Requirements

Requirements of Section 03200 of these Specifications apply to work of this Section.

Submittals

Mill Certificates: Submit steel producer's certificates of mill analysis, tensile and bend
tests for reinforcement steel required for the Project.

Shop Drawings: Submit shop drawings for fabrication, bending and placement of
reinforcement bars. Comply with ACI 315 “Manual of Standard Practice for Detailing
Reinforced Concrete Structures”. Show bar schedules, diagrams of bent bars, stirrup
spacing, lateral ties and other arrangements and assemblies as required for
fabrication and placement of reinforcement for unit masonry work.

Product Delivery, Storage and Handling
Store masonry units above ground on level platforms which allow air circulation under
stacked units. Cover and protect against wetting prior to use. Handle units on pallets

or flat bed barrows. Do not permit free discharge from conveyor units or transporting
in mortar trays.

Products

Materials

General: Refer to Section 04220 of these Specifications for masonry accessories not
included in this Section.

Reinforcement: Provide deformed bars of following grades complying with ASTM A
615, except as otherwise indicated.

Shop fabricate reinforcement bars which are shown to be bent or hooked.
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Part 3

3.01

3.02

A.

Execution

Placing Reinforcement

Clean reinforcement of loose rust, mill scale, earth, ice or other materials which will
reduce bond to mortar or grout. Do not use reinforcement bars with kinks or bends
not shown on the Drawings or final shop drawings, or bars with reduced cross-section
due to excessive rusting or other causes.

Position reinforcement accurately at the spacing indicated. Support and secure
vertical bars against displacement. Horizontal reinforcement may be placed as the
masonry work progresses. Where vertical bars are shown in close proximity, provide
a clear distance between bars of not less than the nominal bar diameter or 1-inch,
whichever is greater.

Splice reinforcement bars where shown. Do not splice at other points unless
acceptable to the Engineer. Provide lapped splices, unless otherwise indicated. In
splicing vertical bars or attaching to dowels, lap ends, place in contact and wire tie.
Provide not less than the minimum lap indicated, or if not indicated, as required by
governing code.

Anchoring: Anchor reinforced masonry work to supporting structure as indicated.
Anchor reinforced masonry walls to non-reinforced masonry where they intersect.

Installation, General

Refer to Section 04220 of these Specifications for general installation requirements of
unit masonry.

Temporary Formwork: Provide formwork and shores as required for temporary
support of reinforced masonry elements.

Construct formwork to conform to shape, line and dimensions shown. Make
sufficiently tight to prevent leakage of mortar, grout or concrete, if any. Brace, tie and
support as required to maintain position and shape during construction and curing of
reinforced masonry.

Do not remove forms and shores until reinforced masonry members have hardened
sufficiently to carry their own weight and all other reasonable temporary loads that
may be placed on them during construction. Allow not less than the following
minimum time to elapse after completion of members before removing shores or
forms, provided suitable curing conditions have been obtained during the curing
period.

1. Ten days for girders and beams.

2. Seven days for slabs.
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3. Seven days for reinforced masonry soffits.

Installation of Reinforced Concrete Unit Masonry

General: Do not wet concrete masonry units (CMU). Lay CMU units with full-face
shell mortar beds. Fill vertical head joints (end joints between units) solidly with
mortar from face of unit to a distance behind face equal to not less than the thickness
of longitudinal face shells. Solidly bed cross-webs of starting courses in mortar.
Maintain head and bed joint widths shown, or if not shown, provide 3/8-inch joints.

Walls

1. Pattern Bond: Lay CMU wall units in 1/2 running bond with vertical joints in
each course centered on units in courses above and below, unless otherwise
indicated. Bond and interlock each course at corners and intersections. Use
special-shaped units where shown, and as required for corners, jambs, sash,
control joints, lintels, bond beams and other special conditions.

2. Maintain vertical continuity of core or cell cavities, which are to be reinforced
and grouted, to provide minimum clear dimension indicated and to provide
minimum clearance and grout coverage for vertical reinforcement bars. Keep
cavities free of mortar. Solidly bed webs in mortar where adjacent to reinforced
cores or cells.

3.  Where horizontal reinforced beams (bond beams) are shown, use special units
or modify regular units to allow for placement of continuous horizontal
reinforcement bars. Place small mesh expanded metal lath or wire screening in
mortar joints under bond beam courses over cores or cells or cells of
non-reinforced vertical cells, or provide units with solid bottoms.

4, Brace walls against wind and other forces during construction. Allow sufficient
time between lifts to preclude displacement of solid masonry units or cracking of
face shells of hollow masonry units. If blowouts, misalignment or cracking of
face shells should occur during construction, tear down and re-build the wall.

5. Option: Where all vertical cores are not shown to be grouted, the Contractor
may elect to fill all vertical cores with grout. In which case, requirements for
mortar bedding of cross-webs and closing or core spaces below bond beams do
not apply.

Columns and Pilasters: Use CMU units of the size, shape and number of vertical core
spaces shown. If not shown, use units which provide minimum clearances and grout
coverage for number and size of vertical reinforcement bars shown. Provide pattern
bond shown, or if not shown, alternate head joints in vertical alignment.

Grouting

1. Use “Fine Grout” per ASTM C 476 for filling spaces less than 4-inches in one or
both horizontal directions.
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2. Use “Coarse Grout” per ASTM C 476 for filling 4-inch spaces or larger in both
horizontal directions.

3. Grouting Technique: At the Contractor's option, use either low-lift or high-lift
grouting techniques subject to requirements which follow:

a. Low-Lift Grouting

iv.

Provide minimum clear dimension of 2-inches and clear area of 8
square inches in vertical cores to be grouted.

Place vertical reinforcement prior to laying of CMU. Extend above
elevation of maximum pour height as required for splicing. Support
in position at vertical intervals not exceeding 192 bar diameters nor
10 feet.

Lay CMU to maximum pour height. Do not exceed five foot height,
or if bond beam occurs below five foot height, stop pour at course
below bond beam.

Pour grout using chute or container with spout. Rod or vibrate
grout during placing. Place grout continuously; do not interrupt
pouring of grout for more than one hour. Terminate grout pours
1-1/2-inches below top course of pour.

Bond Beams: Stop grout in vertical cells 1-1/2-inches below bond
beam course. Place horizontal reinforcement in bond beams; lap at
corners and intersections as shown. Place grout in bond beam
course before filling vertical cores above bond beam.

b. High-Lift Grouting

iv.

Do not use high-lift grouting technique for grouting of CMU unless
minimum cavity dimension and area is 3-inches and 10 square
inches, respectively.

Provide cleanout holes in first course at all vertical cells which are to
be filled with grout. Use units with one face shell removed and
provide temporary supports for units above, or use header units with
concrete brick supports, or cut openings in one face shell.

Construct masonry to full height of maximum grout pour specified,
prior to placing grout. Limit grout lifts to a maximum height of five
feet and grout pour to a maximum height of 12 feet for single wythe
hollow concrete masonry walls, unless otherwise indicated.

Place vertical reinforcement before grouting. Place before or after
laying masonry units, as required by job conditions. Tie vertical
reinforcement to dowels at base of masonry where shown and
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Vi,

Vil.

viii.

Xi.

Xii.

Reinforced Unit Masonry

thread CMU over or around reinforcement. Support vertical
reinforcement at intervals not exceeding 192 bar diameters nor 10
feet. Where individual bars are placed after laying masonry, place
wire loops extending into cells as masonry is laid and loosen before
mortar sets. After insertion of reinforcement bar, pull loops and bar
to proper position and tie free ends.

Place horizontal beam reinforcement as the masonry units are laid.

Prior to grouting, inspect and clean grout spaces. Remove dust,
dirt, mortar droppings, loose pieces of masonry and other foreign
materials from grout spaces. Clean reinforcement and adjust to
proper position. Clean top surfaces of structural members
supporting masonry to ensure bond. After final cleaning and
inspection, close cleanout holes and brace closures to resist grout
pressures.

Do not place grout until entire height of masonry to be grouted has
attained sufficient strength to resist displacement of masonry units
and breaking of mortar bond. Install shores and bracing, if required,
before starting grouting operations.

Place grout by pumping into grout spaces unless alternate methods
are acceptable to the Engineer.

Limit grout pours to sections which can be completed in one
working day with not more than one hour interruption of pouring
operation. Place grout in lifts which do not exceed five feet. Allow
not less than 30 minutes nor more than one hour between lifts of a
given pour. Rod or vibrate each grout lift during pouring operation.

Place grout in lintels or beams over openings in one continuous
pour.

Where bond beam occurs more than one course below top of pour,
fill bond beam course to within 1-inch of vertically reinforced
cavities, during construction of masonry.

When more than one pour is required to complete a given section
of masonry as required for splicing. Pour grout to within
1-1/2-inches of top course of first pour. After grouted masonry is
cured, lay masonry units and place reinforcement for second pour
section before grouting. Repeat sequence if more pours are
required.

END OF SECTION
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Section 05120

Part 1
1.01

1.02

1.03

1.04

1.05

Structural Metals
General

Scope

This Section covers all items fabricated from metal shapes, plates, sheets, rods, bars
or castings and all other wrought or cast metal except component parts of equipment
and items covered by other sections.

Fabricated metal items, which are detailed on the Drawings but not mentioned
specifically therein, shall be fabricated in accordance with the applicable requirements
of this Section.

Factory Testing

Prior to delivery, all basic materials specified herein shall be tested and inspected by
an approved independent commercial testing laboratory. Payment for such services
will be made by the Contractor. If approved by the Engineer, certified tests performed
by the manufacturer's testing laboratory at no cost to the Owner will be acceptable.

If so desired by the Engineer, inspection of the fabrication shall be made at the place
of manufacture. Access shall be permitted to all places where the work is being done.

Submittals

Detailed shop drawings, product data sheets and erection and installation details for
miscellaneous metal items shall be submitted in accordance with Section 01340 of
these Specifications. Submittals shall indicate thickness, type, grade, class of metal,
dimensions and shall show construction details, reinforcement, anchorage, welds,
fasteners and installation with relation to other construction.

Storage and Protection

Store structural metals above ground on platforms or other supports and protect from
weather with suitable covering. Do not permit water ponding or moisture collection on
stored items.

Handle steelwork to prevent damage to members and to shop paint coat and to

prevent accumulation of mud, dirt or other foreign materials capable of interfering with
field paint application.

Quality Assurance

Structural steel manufacturers shall provide written certification to the Engineer that all
materials furnished comply with all applicable requirements of these Specifications.
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Part 2 Products

2.01 Materials and Construction

A.  All materials shall be new and undamaged and shall conform to pertinent AISC, ANSI,
ASTM or other industry standards. Unless specified otherwise in other Sections, all
materials in fabricated metal items shall conform to the following requirements:

1. Structural steel shapes, plates and bars shall conform to Specifications of
Structural Steel ASTM A 36.

2. Structural steel tubing shall conform to ASTM A 501.

3. Stainless steel shall conform to the following AISI Type 304 for sheets and
plates; AlSI Type 316 for bolts and stainless steel items in corrosive areas.

4. Galvanizing shall be hot dipped in accordance with Specifications for Zinc (Hot
Galvanized) Coatings on Products Fabricated from Rolled, Pressed and Forged
Steel Shapes, Plate, Bars and Strip ASTM A 123.

5. Gray cast iron shall conform to ASTM A 48, Class 30B.
6. Ductile iron shall conform to ASTM A 536, Grade 65-40-18.

7. Aluminum alloy shall conform to the following Aluminum Association
Specifications and designations:

6061-T6  Structural Shapes, Tubes and Pipes in Corrosive Areas, Sheets,
Plates, Wire, Rods, Bars, Bolts and Screws

6063-T6  Tubes and Pipes in Non-Corrosive Areas
6066-T6  Weldings and Extrusions
6151-T6  Forgings and Forging Stock
8. High strength steel bolts, nuts and washers shall conform to ASTM A 325.

9. All embedded anchor bolts or anchor bolt materials shall be ASTM A 193,
Grade B8; ASTM A 276, Type 304; or IFI-104, Grade 304 stainless steel,
threaded per ANSI B1.1. Nuts shall be heavy hex nuts, ANSI B18.2,
semifinished pattern and shall be ASTM A 194, Grade 8 or IFI-104, Grade 304
stainless steel. Flat washers shall be 18-8 stainless steel and shall conform to
ANSI B27.2.

10. Electrodes for welding structural steel shall conform to “Specification for
Mild-Steel Covered Arc-Welding Electrodes”, AWS A5.1, E-70 series.
Electrodes for welding aluminum shall conform to AWS A5.10.
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B.  Stairs and Platforms: Stairs and platforms shall be fabricated from steel conforming
to ASTM A 36 and shall be hot dipped galvanized after fabrication, unless noted
otherwise. Stair and platform design, fabrication and installation shall conform to
OSHA regulations.

C. Checkered Floor Plates: Unless otherwise shown, checkered floor plates shall be
6061-T6 aluminum alloy with raised diamond pattern on the upper surface. Floor
plate shall have a minimum thickness of 1/4-inch and shall be designed for a
deflection of not more than 1/300 of span under a uniform load of 100 pounds per
square foot. However, in no case shall the thickness of the floor plates be less than
that shown on the Drawings for the specified clear span.

D.  Welding and Brazing - General

1. All welds shall be sound and free from embedded scale and slag. All butt welds
shall be continuous and where exposed to view shall be ground smooth. All
continuous welds shall be gas and liquid-tight. Intermittent welds shall have an
effective length of at least 2-inches and shall be spaced not more than 6-inches
apart.

2. Al welding of steel and aluminum, including materials, welding techniques,
general safety practices, appearance and quality of welds and methods of
correcting defective work, shall conform to the latest requirements of AWS
Specifications. Structural steel welding shall conform to the requirements of the
AWS Structural Welding Code. The general recommendations and
requirements of the AWS Structural Welding Code shall also apply to welded
aluminum structures. The welding process and welding operators shall meet
qualification tests and welding performance tests in accordance with the latest
provisions of ASME Boiler and Pressure Vessel Code, Section I1X, Welding and
Brazing Qualifications. Welding process and qualification procedures for
welding of pipe shall conform to the latest requirements of ANSI B31.1, Section
327, Welding and Section 328, Brazing and Soldering. All costs associated with
the qualification or testing of welders and welding operators shall be borne by
the Contractor.

3. The Owner may inspect any weld by radiographic or other means. Welds not in
accordance with the requirements specified herein shall be repaired or replaced
at the Contractor's expense. Excessive porosity, non-metallic inclusions, lack of
fusion, incomplete penetration and cracking shall constitute grounds for
rejection of welds.

E.  Shop Fabrication

1. Structural steel shall be fabricated in conformity with dimensions, arrangement,
sizes and weights or thicknesses shown on the Drawings or stipulated in the
Specifications.
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2. All members and parts, as delivered and erected, shall be free of winds, warps,
local deformations or unauthorized bends. Holes and other provisions for field
connections shall be accurate and shop checked, so that proper fit will result
when the units are assembled in the field.

F.  Galvanizing

1. Al galvanizing shall be done by the hot-dip process, after fabrication in
conformity with requirements of ASTM A 123, A 153, A 384 and A 385. Articles
to be galvanized shall be pickled before galvanizing.

2. Areas of galvanizing damaged by welding or burning or otherwise damaged
shall be thoroughly stripped and cleaned and recoated with zinc to the required
thickness by the hot-dip process.

3. Galvanized articles shall be free from uncoated spots, blisters, flux, black spots,
dross, projections and other defects not consistent with acceptable galvanizing
practice.

4. Zinc and cadmium plating shall be subject to visual examination to determine
uniformity of coating. The Engineer may require that the coating uniformity be
tested in accordance with ASTM A 239.

Part 3 Execution

3.01 Installation
A. Structural Steel

1. General: Except as otherwise specifically noted on the Drawings, or specified
herein, all materials and work for structural steel and miscellaneous metal work
shall be in conformity with applicable provisions of the latest edition of the AISC
“Steel Construction Manual” and AISC “Specification for the Design, Fabrication
and Erection of Structural Steel for Buildings”.

2. Connections

a. Connections not specifically detailed on the Drawings shall be as defined
in Tables | and lll, Framed Beam Connections, in the seventh edition of
the AISC manual. The shop fabricated portion of structural connections
may be bolted or welded. Except for connections detailed on the
Drawings or specified otherwise, field connections shall be made with
ASTM A 325 high strength bolts.

b.  Connections for miscellaneous metal work not included in the AISC
definition of structural steel may be made with ASTM A 307 bolts. Bolts
shall be equipped with self-locking nuts or lock washers.
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C. High strength bolts shall be installed using turn-of-nut tightening as
described in “Specifications for Structural Joints Using ASTM A 325 or A
490 Bolts” as set forth in the AISC manual. Beveled washers shall be
used when the bearing faces of bolted parts have a slope of 1:20 or
greater with respect to a plane perpendicular to the bolt axis. A platform
or other means of access shall be provided at each field connection and
shall be left in place until the connection has been inspected by the
Engineer.

d. Field welded connections will not be acceptable for structural steel unless
shown on the Drawings or specifically permitted by the Engineer. Where
structural or miscellaneous steel connections are welded, all butt and
miter welds shall be continuous and where exposed to view shall be
ground smooth. In addition, intermittent welds shall have an effective
length of at least 2-inches and shall be spaced not more than 6-inches
apart.

e. Field Erection: Before assembly, surfaces to be in contact with each
other shall be thoroughly cleaned. All parts shall be assembly accurately
as shown on the Drawings. Light drifting to match unfair holes will not be
permitted. Any enlargement of holes necessary to make connections in
the field shall be done by reaming with twist drills. Enlarging holes by
burning is absolutely prohibited.

B. Structural Aluminum

1.

General Except as specifically noted on the Drawings, or specified herein, all
materials and work for structural aluminum shall conform with the applicable
provisions of the latest edition of “Specifications for Aluminum Structures”,
published by the Aluminum Association, Inc., New York, New York.

Lay Out: Hole centers may be center punched and cutoff lines may be punched
or scribed. Center punching and scribing shall not be used where such marks
would remain on fabricated material. A temperature correction shall be applied
where necessary in the layout of critical dimensions. The coefficient of
expansion shall be taken as 0.000013 per degree F.

Cutting: Material 1/2-inch thick or less shall be sheared, sawed, or cut with a
router. Material more than 1/2-inch thick shall be sawed or routed. Cut edges
shall be true and smooth, and free from excessive burrs or ragged breaks.
Edges or plates carrying calculated stresses shall be planed to a depth of
1/4-inch, except in the case of sawed or routed edges of a quality equivalent to
a planed edge. Re-entrant cuts shall be avoided wherever possible. If used,
they shall be filleted by drilling prior to cutting. Flame cutting of aluminum alloys
is not permitted.

Heating: Structural material shall not be heated except as provided herein.
Material may be heated to a temperature not exceeding 400 degrees F for a
period not exceeding 30 minutes to facilitate bending. Such heating shall be
done only when proper temperature controls and supervision are provided to
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ensure that the limitations on temperature and time are carefully observed. The
Engineer shall be so informed if this method is to be used.

Punching, Drilling and Reaming: Rivet or bolt holes may be punched or drilled
to finished size before assembly. The finished diameter of holes for unfurnished
bolts shall be not more than 1/6-inch larger than the nominal bolt diameter. All
holes shall be cylindrical and perpendicular to the principal surface. Holes shall
not be drifted in such a manner as to distort the metal. All chips lodged
between contacting surfaces shall be removed before assembly.

Bolting: All bolts for bolting aluminum shall be Type 304 or 316 stainless steel
as specified herein.

Welding

a. Dirt, grease, forming or machining lubricants or any organic materials
shall be removed from the areas to be welded by cleaning with a suitable
solvent or by vapor degreasing. Additional operations to remove the oxide
coating just prior to welding are required when the inert gas tungsten arc
welding method is used. This may be done by etching or scratch
brushing. The oxide coating need not be removed if the welding is done
with the automatic or semi-automatic inert gas shielding metal arc.
Suitable edge preparation to assure 100 percent penetration in butt welds
shall be used. Oxygen cutting shall not be used. Sawing, chipping,
machining or shearing may be used.

b.  Any welding of aluminum shall be done using a non-consumable tungsten
electrode with filler metal in an inert gas atmosphere (TIG) or using a
consumable filler metal electrode in an inert gas atmosphere (MIG). No
welding process that requires the use of a welding flux shall be used
unless prior approval has been obtained from the Engineer. Preheating
for welding is permissible provided the temperature does not exceed 400
degrees F for a total time of 30 minutes. Welding of any structure which
is to be anodized shall be done using filler alloy rods which will not discolor
when anodized.

C. The welding process and welding operators shall both meet a qualification
test conforming to the qualification methods described in the ASME Boiler
and Pressure Vessel Code, Section X, Welding Qualifications.

3.02 Field Painting

Structural and miscellaneous metals shall be cleaned, shop primed and painted in
accordance with the requirements of Section 09900 of these Specifications.

3.03 Inspection and Testing

Materials or workmanship not conforming to the provisions of these Specifications
shall be rejected at anytime defects are found during the progress of the work.
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Cleaning
Prior to the acceptance of the work under this Section, thoroughly clean all installed

materials, equipment and related areas in accordance with the requirements of
Section 01710 of these Specifications.

END OF SECTION
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Section 05210

Part 1
1.01

1.02

1.03

1.04

Steel Joists
General

Scope

Furnish and install all the steel joists and accessories as shown and indicated on the
Drawings and as specified in this Section, complete.

Applicable Publications
The publications listed below form a part of these Specifications.
1. Steel Joist Institute (SJI) Publications

Standard Specifications, Load Tables, and Weight Tables for Steel Joists and
Joist Girders (1986)

Recommended Code of Standard Practice for Steel Joists and Joist Girders
(1985)

2. Steel Structures Painting Council (SSPC) Specification
PS 14.01-82 - Steel Joist Shop Painting System
3.  American Welding Society (AWS) Publication

D1.1-86 - Structural Welding Code-Steel

Qualifications

Manufacturer: For purposes of designating type and quality for the work under this
Section, Drawings and Specifications are based on products manufactured by a
member firm of the Steel Joist Institute.

Submittals

Shop Drawings: Shop drawings shall show all details and dimensions necessary for
checking, fabrication and installation of joists.

Certification: Submit certification from the Steel Joist Institute on membership and
class of joists approved for manufacture.

Mill Certification: The Contractor shall furnish to the Engineer two certified copies of
all mill reports or certified laboratory reports covering the chemical and physical
properties of the steel used in the work.

The Contractor shall provide to the Engineer a certification by a structural engineer
(registered in the state where this Project is located) stating that the steel joists for this
Project are designed in accordance with these Specifications.
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Steel Joists

Part 2
2.01

A

2.02

Part 3
3.01

3.02

Products

Steel Joists

Joists shall be steel joists (open-web) meeting the requirements of the SJI
Specifications for the series indicated on the Drawings.

1.  Configurations: Steel joists shall have parallel chord, underslung configuration,
unless otherwise shown or noted on the Drawings.

2. End Support: Ends of steel joists shall be bolted to the supporting structure.
3. Primer: Steel joists shall be given a shop coat of paint after fabrication
conforming to SSPC Specification PS14.01 Type |, Red or Grey Oxide Primer.

Primer shall be applied in accordance with manufacturer's recommendations to
provide a minimum dry film thickness of 2 mils.

Bridging
Type: Bridging shall consist of "X" bracing where shown on the Drawings.

Spacing: Spacing of bridging shall be per manufacturer's recommendation.
Execution

Product Handling

Handling: Care shall be exercised at all times to avoid damage during unloading,
storing and erecting. Dropping of joists will not be permitted.

Joists damaged beyond repair, as determined by the Engineer, shall be removed from
the construction site by the Contractor. The Contractor shall replace all such
damaged joists at no cost to the Owner.

Storage: Contractor shall provide on-site storage for joists before erection. Joists

and accessories shall be kept free from dirt, grease and other foreign matter and shall
be protected from corrosion.

Erection
Spacing: The spacing of steel joists shall be as indicated on the Drawings.

Connections: Connections of joists to supporting members shall be bolted unless
otherwise noted or shown on the Drawings.
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3.04

Steel Joists

Field Painting

Field Touch-up: Abraded shop coats shall be touched-up after erection with the same
primer material as used for the shop coats.

Source Quality Control

The material to be furnished shall be subject to inspection and tests in the shop and
field. Inspection and tests in the shop and field will be conducted by a testing
laboratory employed by the Owner.

Joists with cracked or improper welds or joists otherwise damaged so as to affect
their structural properties shall not be used in the work. Field repair of such damaged
joists will be allowed only by special permission and subject to approval of the
Engineer. The method of repairs shall be in accordance with the manufacturer's
recommendations and shall be subject to the approval of the Engineer.

END OF SECTION
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Section 05312

Part 1
1.01

1.02

1.03

1.04

Steel Roof Decking
General

Scope

Completely furnish and install the steel roof decking and accessories as shown and
indicated on the Drawings and as specified in this Section.

Qualifications
For purposes of designating type and quality for work under this Section, Drawings
and Specifications are based on products manufactured or furnished by a member

firm of the Steel Deck Institute with design properties determined in accordance with
the "Light Gauge Cold-Formed Steel Design Manual of the AISI".

Design Requirements

The publications listed below form a part of these Specifications:

1.  Steel Deck Institute (SCI)
SDI-82 Design Manual for Composite Decks, Form Decks and Roof Decks
SDI-Jan 81 Diaphragm Design Manual, First Edition

2. American Society for Testing and Materials (ASTM)

A 525-81 General Requirements for Steel Sheet, Zinc-Coated (Galvanized)
by the Hot-Dip Process

3. American Welding Society (AWS)

D1.1-82  Structural Welding Code, Steel

D1.3-80  Welding Sheet Steel in Structures
4.  Military Specification (Mil. Spec.)

DOD-P-21035A Paint, High Zinc Dust Content, Galvanizing Repair (Metric)
5. American Iron and Steel Institute (AISI)

Specification for the Design of Cold-Formed Steel Structural Members (1980
Edition)

Submittals

Shop Drawings: Shop drawings shall be submitted for approval and shall include
deck types, locations and necessary details of decking units, accessories and
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1.05

1.06

Part 2

2.01

2.02

B.

supporting members, required section properties, sizes and locations of holes to be
cut and reinforcement to be provided, location and sequence of welded and fastener
connections and the manufacturer's erection instructions. Shop drawings shall show
all steel roof decking support framing.

Manufacturer's Data:  Submit for review by the Engineer three copies of
manufacturer's data on deck system to be furnished for the Project.

Storage and Protection

The Contractor shall coordinate delivery of materials. Care shall be exercised at all
times to avoid damage through handling during unloading, storing and erection.

The Contractor shall provide on-site storage for deck sheets and accessories in
accordance with the requirements of Section 01640 of these Specifications. Steel
decking not promptly erected shall be stored off the ground with one end elevated for
drainage and shall be protected from the weather by waterproof covering.

Quality Assurance
The material to be furnished shall be subject to inspection and tests in the field.
Inspection and tests in the field will be conducted by a testing laboratory employed by

the Owner.

The manufacturer shall provide written certification that all materials furnished comply
with all applicable requirements of these Specifications.

Products

Acceptable Manufacturers

All steel roof decking shall be manufactured by Consolidated Systems, Rollform
Products, Mac-Fab Products, Epic Metals Corporation, Inryco Inc. or United States
Steel Corporation.

Materials and Construction
General:  Galvanized steel sheets shall conform to ASTM A 525 and AISI

Specifications, with a minimum yield point of 33,000 psi. Galvanizing shall be not less
than 0.40 ounce per square foot.

Fabrication

1. Design: Roof decking shall be deep-rib, nestable side-lap type deck, of sizes
and gauges shown on the Drawings to span three or more supports with flush
ends.
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2.03

Part 3
3.01

Steel Roof Decking

2. Deck units shall be factory-cut square ends with field skew saw cutting to match
diagonal framing.

Accessories

The manufacturer's standard type accessories shall be furnished as necessary to
complete the roof deck installation. Metal accessories shall be of the same material
as the decking and have minimum gauge as follows:

1. Saddles: 18 gauge.

2. Welding Washers: 16 gauge.

3. Sump Pans at Drains: 14 gauge.
4, Cant Strip: 22 gauge.

5. Other Metal Accessories: 20 gauge, unless otherwise indicated.
Execution

Installation
Decking shall be placed in accordance with approved shop drawings.

Erection of decking and accessories shall be in accordance with the SDI "Steel Roof
Deck Design Manual" and the approved shop drawings. Damaged decking and
accessories and units with burned holes shall not be installed. The deck units shall be
placed on secured supports, properly adjusted and aligned at right angles to supports
before being permanently secured in place. Locate end laps only over supports, with
a minimum lap of 2-inches. The deck shall not be used for storage or as a working
platform until the units have been secured in position. The maximum uniform
distributed storage load shall not exceed 10 pounds per square foot.

The deck units shall be welded to the steel framework at ends of units and at
intermediate supports by fusion welds not less than 1/2-inch diameter, spaced not
more than 8-inches across width of deck units and at least one weld in each flute
joined to form a continuous diaphragm. Holes and similar defects will not be
acceptable. Side laps of adjacent units shall be fastened between supports by screws
at intervals not exceeding 18-inches. For beams parallel to deck spans, the maximum
spacing of welds shall not be greater than 16-inches. Where two units abut, each unit
shall be welded to the steel framing. Welding pattern for the deck diaphragm shall be
as indicated on the Drawings.
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3.02

3.03

D.

Perform all welding in accordance with AWS D1.3 using methods and electrodes as
recommended by the manufacturer of the base metal alloys being used. Welds shall
be made only by operators previously qualified by test prescribed in AWS D1.3 to
perform the type of Work required. Location, size and spacing of welds shall be as
specified above.

Holes and other openings required shall be drilled or cut, adequately reinforced and
framed as necessary for rigidity and sufficient load-carrying capacity as approved by
the Engineer.

Field Painting

All welds, weld scars and abraded shop coats shall be cleaned by chipping and wire
brushing and touched-up, after erection, with a galvanized repair coating conforming
to Mil. Spec. DOD P-21035A.

Protection of Deck

Areas of high traffic volume shall be protected by plywood flooring over the metal
deck. The metal deck shall be protected against undue abuse during construction
when the metal deck is used as a platform. The Contractor shall insure that the metal
deck configuration and structural integrity is maintained until the work is completed.
Damaged deck must be replaced at no additional cost to the Owner.

END OF SECTION
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Part 1
1.01

1.02

Miscellaneous Metals

General

Scope
The work under this Section includes, but is not necessarily limited to, the furnishing
and installation of all miscellaneous metals and related items as indicated on the

Drawings, herein specified and as necessary for the proper and complete
performance of this work.

Submittals

Make all submittals in accordance with Section 01340 of these Specifications.

Shop Drawings: For each fabricated item, show the following:

1. Shop drawings detailing fabrication and erection of each metal fabrication
indicated. Include plans, elevations, sections, and details of metal fabrications
and their connections. Show anchorage and accessory items. Provide
templates for anchors and bolts specified for installation under other Sections.

2. Plans and elevations.

3. Jointing and connections.

a. Indicate welded connections using standard AWS symbols; indicate net
weld length.

4, Profiles of sections and reinforcing.

5. Fasteners and anchors.

6.  Accessories.

7. Location of each finish.

Product Data: Manufacturer's specifications and installation instructions. Submit for:

1. Product data for nonslip aggregates and nonslip aggregate surface finishes,
prefabricated building columns, cast nosings, treads and thresholds, steel floor
plate, paint products, and grout.

2. All manufactured products used in fabrications.

Samples of products and materials when requested.

1. Samples representative of materials and finished products as may be requested
by Architect.
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1.03

1.04

1.05

Performance Requirements

Structural Performance Requirements: Where complete sizes or dimensions of
structural members, connections, or fasteners of any item are not indicated, design
the item to produce strength appropriate to the use intended.

Handrails: Design to resist the loads specified by applicable building code(s).

Guardrails: Design to resist loads specified by applicable building code(s).

Toeboards: Where toeboards are indicated as required, but are not detailed, design
toeboards to conform to the requirements of 29 CFR 1910.23.

Division of Work

General: The following list of items to be furnished under this Section is placed here
to aid the various trades in estimating their portion of the Work. It is not a full and
complete list and does not relieve the Contractor from providing a totally complete
Project including all miscellaneous items.

Miscellaneous Metal ltems

1. Loose angle and wide flange lintels.

2. Stairs and landings including posts, bearing plates, and integral support beams.

3. Beams, angles and other supporting grating over pipe trenches including
embedded connections.

4, Embedded connections and plates in masonry and cast-in-place concrete for
precast plank and tees.

5. Bumper posts and sleeves.

6. Bearing plates for other items specified herein.

7. Railings.

8. Edge angles cast-in-concrete.

Quality Assurance

Qualifications: For fabrication and erection of the work of this Section, use only

personnel completely trained and experienced in the type of work being performed
and thoroughly familiar with the original design and the approved shop drawings.
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Part 2
2.01

Miscellaneous Metals

Codes and Standards: In addition to complying with all pertinent codes and
regulations, comply with applicable standards for materials design and construction of
the following:

1. American Society for Testing Materials

2. American Institute of Steel Construction

3.  American Iron and Steel Institutes "Specifications for the Design of Light Gage
Cold Formed Steel Structural Members"

4.  Occupational Safety and Health Act

5. American Welding Society

6. National Association of Architectural Metal Manufacturers

Conflicting Requirements: In the event of conflict between pertinent codes and

regulations and the requirements of the referenced standards or these Specifications,
the provisions of the more stringent shall govern.

Products

Materials

General: Materials shall be new, top quality of their respective kinds, standard sizes
and fabricated in a shop whose principal business is manufacturing the items
specified in this Section. Materials shall be free of defect impairing strength, durability
or appearance. Miscellaneous anchors, plates, clips, bolts, nuts and the like shall be
provided as necessary to complete the work, whether or not they appear on the
Drawings or in the Specifications.

Steel shall conform to ASTM A 36.

Cast iron shall be soft, gray iron, true to pattern, smooth and straight, free from
defects impairing strength, durability or appearance.

Malleable iron shall be high grade white iron castings, fully annealed and of uniform
ductile structure throughout.

Use genuine wrought iron conforming to ASTM A 41 for bolts, rods, and bars; ASTM
A 42 for plates, and ASTM A 162 for sheets.

Aluminum alloys shall be of uniform quality and free from injurious defects and meet
the properties and applicable specifications of the Aluminum Company of America.

Bird screen shall be No. 2 mesh, brass or copper wire cloth, minimum wire diameter
0.063-inch.
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Miscellaneous Metals

2.02

All other materials not specifically described but required for a complete and proper
installation of the work of this Section, shall be new, first quality of their respective
kinds and as selected by the Contractor subject to approval of the Engineer.

Fabrication

Form metal fabrications from materials of size, thickness, and shapes indicated but
not less than that needed to comply with performance requirements indicated. Work
to dimensions indicated or accepted on shop drawings, using proven details of
fabrication and support. Use type of materials indicated or specified for various
components of each metal fabrication.

Form exposed work true to line and level with accurate angles and surfaces and
straight sharp edges.

Allow for thermal movement resulting from the following maximum change (range) in
ambient temperature in the design, fabrication, and installation of installed metal
assemblies to prevent buckling, opening up of joints, and overstressing of welds and
fasteners. Base design calculations on actual surface temperatures of metals due to
both solar heat gain and nighttime sky heat loss.

1. Temperature Change (Range): 100 deg F (55.5 deg C).

Shear and punch metals cleanly and accurately. Remove burrs.

Ease exposed edges to a radius of approximately 1/32 inch (1 mm), unless otherwise
indicated. Form bent-metal corners to smallest radius possible without causing grain
separation or otherwise impairing work.

Remove sharp or rough areas on exposed traffic surfaces.

Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and
blended so that no roughness shows after finishing, and contour of welded
surface matches those adjacent.

Form exposed connections with hairline joints, flush and smooth, using concealed
fasteners wherever possible. Use exposed fasteners of type indicated or, if not
indicated, Phillips flat-head (countersunk) screws or bolts. Locate joints where least
conspicuous.
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Miscellaneous Metals

Provide for anchorage of type indicated; coordinate with supporting structure.
Fabricate and space anchoring devices to secure metal fabrications rigidly in place
and to support indicated loads.

Shop Assembly: Preassemble items in shop to greatest extent possible to minimize
field splicing and assembly. Disassemble units only as necessary for shipping and
handling limitations. Use connections that maintain structural value of joined pieces.
Clearly mark units for reassembly and coordinated installation.

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware,
screws, and similar items.

Fabricate joints that will be exposed to weather in a manner to exclude water, or
provide weep holes where water may accumulate.

Rough Hardware

Furnish bent, or otherwise custom-fabricated, bolts, plates, anchors, hangers, dowels,
and other miscellaneous steel and iron shapes as required for framing and supporting
woodwork, and for anchoring or securing woodwork to concrete or other structures.
Straight bolts and other stock rough hardware items are specified in Division 6
Sections.

Fabricate items to sizes, shapes, and dimensions required. Furnish malleable-iron
washers for heads and nuts that bear on wood structural connections, and furnish
steel washers elsewhere.

Fabricate and shop-assemble in largest practical sections for delivery to site.

1. Prepare and reinforce fabrications as required to receive applied items.

2. Fabricate items with joints tightly fitted and secured.

3. Make exposed joints tight, flush, and hairline.

Fasteners: Use concealed fasteners if possible.

1.  Exposed fasteners: Flathead, countersunk type unless otherwise indicated.

Anchors: Fabricate to suit conditions indicated; use anchors of same material and
finish as item except where specifically indicated otherwise.

Welding:
1. Welding of steel: Comply with AWS D1.1 recommendations.

2. Provide continuous welds at welded corners and seams.
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Miscellaneous Metals

2.07

3.

Exposed welds: Grind flush and smooth.

Joints Exposed to Weather: Fabricate to keep water out, or provide adequate
drainage of water that penetrates.

Fabrication - Railings

Railings - General: Construct as indicated.

1.

2.

Preassemble in shop to maximum extent practicable.

Bending of members: Use jigs to make each similar configuration the same;
make neat bends without other deformation.

Close exposed open ends of members using same material as used in
member.

Expansion joints: Slip joints located not more than 6 inches from posts and at
not more than 40 feet on center; provide an internal sleeve at least 4 inches
longer than width of joint, fastened to one side of joint.

Toeboards: 4 inch by 1/8 inch thick plate; provide for railings around floor
openings and at open-sided floors.

Provide all components necessary for assembly of railings and for attachment
to other work.

a. For attachment to concrete or masonry: Provide inserts for installation
into concrete or masonry, or provide other type of anchorage.

i. Provide matching metal flange, welded to post, to cover grouted
joint.

b. For anchoring to solid masonry: Use fittings fastened to masonry with
bolts and expansion shields unless otherwise indicated.

C. For anchoring to hollow masonry: Use fittings fastened to masonry with
toggle bolts unless otherwise indicated.

d. Fasten fittings to railings in same manner as railing connections.
Exterior railings:

a. Provide weep holes or other means for evacuation of water trapped in
hollow members.

Wall mounted handrails: Return railing to wall at ends except where otherwise
indicated.
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B.

2.08

2.09

2.10

Miscellaneous Metals

Removable Railing Sections: Provide sockets to receive posts; provide removable
tamperproof socket covers.

Fabrication - Gratings

Gratings - General:

1. Provide toeboards at open sides of elevated gratings when curb is not
otherwise indicated.

Expanded Metal Mesh Gratings:
1. Provide framing and supports indicated.

a. Where grating and supports are of the same material, weld non
removable units to supports at 6 inches on center.

b. Bolt removable units to supports at 6 inches on center.
2. Divide grating into fewest possible sections.
a. Run long dimension of diamonds parallel to span.

b. Cut edges to be welded together so that bond points of adjacent pieces
are butted, not lapped.

C. Weld adjacent pieces at every other bond point.
Loose Steel Lintels

Fabricate loose structural steel lintels from steel angles and shapes of size indicated
for openings and recesses in masonry walls and partitions at locations indicated.

Weld adjoining members together to form a single unit where indicated.
Size loose lintels for equal bearing of 1 inch per foot (85 mm per meter) of clear span
but not less than 8 inches (200 mm) bearing at each side of openings, unless

otherwise indicated.

Galvanize loose steel lintels located in exterior walls.

Shelf and Relieving Angles

Fabricate shelf and relieving angles from steel angles of sizes indicated and for
attachment to concrete framing. Provide slotted holes to receive 3/4-inch (19-mm)
bolts, spaced not more than 6 inches (150 mm) from ends and not more than 24
inches (600 mm) o.c., unless otherwise indicated.
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B. For cavity walls, provide vertical channel brackets to support shelf/relieving angles
from back-up masonry and concrete. Align expansion joints in angles with indicated
control and expansion joints in cavity wall exterior wythe.

C. Galvanize shelf angles to be installed on exterior concrete framing.

D. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles
to cast-in-place concrete.

2.11 Miscellaneous Steel Trim

A. Unless otherwise indicated, fabricate units from structural steel shapes, plates, and
bars of profiles shown with continuously welded joints, and smooth exposed edges.
Miter corners and use concealed field splices wherever possible.

B. Provide cutouts, fittings, and anchorages as required to coordinate assembly and
installation with other work. Provide anchors, welded to trim, for embedding in
concrete or masonry construction, spaced not more than 6 inches (150 mm) from
each end, 6 inches (150 mm) from corners, and 24 inches (600 mm) o.c., unless
otherwise indicated.

C. Galvanize miscellaneous steel trim in the following locations:

1. Exterior locations.

2. All interior locations unless otherwise indicated.

212 Cast Nosings, Treads and Thresholds

A. Fabricate units of material, sizes, and configurations indicated. If not indicated,
provide cast-iron units with an integral abrasive finish. Furnish in lengths as required
to accurately fit each opening or conditions.

B. Cast units with an integral abrasive grit consisting of aluminum oxide, silicon carbide,
or a combination of both.

C. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1. American Safety Tread Co., Inc.
2. Amstep Products.

3. Armstrong Products, Inc.

4. Balco/Metalines, Inc.

5. Safe-T-Metal Co.
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213

2.14

Miscellaneous Metals

6. Wooster Products Inc.

Provide anchors for embedding units in concrete, either integral or applied to units, as
standard with the manufacturer.

Drill for mechanical anchors with countersunk holes located not more than 4 inches
(100 mm) from ends and not more than 12 inches (300mm) o.c., evenly spaced
between ends, unless otherwise indicated. Provide closer spacing if recommended by
the manufacturer.

Provide 2 rows of holes for units over 5 inches (125 mm) wide, with 2 holes aligned at
ends and intermediate holes staggered.

Apply black asphaltic coating to concealed bottoms, sides, and edges of cast-iron
units set into concrete.

Provide a plain surface texture, except where fluted or cross-hatched surfaces are
indicated.

Pipe Bollards

Fabricate pipe bollards from Schedule 80 steel pipe. Cap bollards with 1/4-inch (6.4-
mm) minimum steel plate.

Fabricate sleeves for bollard anchorage from steel pipe with 1/4-inch- (6.4-mm-) thick
steel plate welded to bottom of sleeve.

Fabrication - Shop Coatings

Hot-dip galvanize steel and iron assemblies set in concrete and masonry.
Shop prime all iron and steel fabrications, except:

1. Fabrications embedded in concrete or mortar.

Prepare surfaces to be coated as follows:

1.  Solvent-clean in accordance with SSPC-SP 1.

2. Exterior fabrications: Clean in accordance with SSPC-SP 5, SSPC-SP 6,
SSPC-SP 8, or SSPC-SP 10.

3. Interior fabrications: Clean in accordance with SSPC-SP 3, SSPC-SP 5, SSPC-
SP 6, SSPC-SP 8, or SSPC-SP 10.

Shop Priming: Comply with SSPC-PA 1.

1. Apply primer immediately following surface preparation.
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2. Do not prime surfaces to be welded.

3. Do not prime surfaces in direct contact bond with concrete.

4.  Apply extra coat to corners, welds, edges, and fasteners.
E.  Shop Painting: Comply with SSPC-PA 1.

F.  Aluminum Ladder: Meet OSHA requirements.
Part 3 Execution

3.01 General

A.  Workmanship: Install items square and level, accurately fitted and free from distortion
and defects.

B.  Coordination: Supply to appropriate trades, items requiring to be cast into concrete,
embedded in masonry, complete with necessary setting templates.

C. Touch-Up: After installation, touch-up field welds and scratched and damaged
surfaces.

D. Protection: Where required, provide approved protection against galvanic action
between contacts of dissimilar metals or situations that will cause deterioration of
metals in contact or associated in any way.

3.02 Painting
Painting shall be in accordance with Section 09900 of these Specifications.

3.03 Cleaning

Prior to acceptance of the work of this Section, thoroughly clean all installed materials
and related areas in accordance with Section 01710 of these Specifications.

END OF SECTION

11/02/07 2016-028\XA05500



Section 05501

Part 1
1.01

1.02

Part 2
2.01

2.02

Anchor Bolts
General

Scope

Adhesive anchor bolts shall be provided for mechanical equipment where indicated on
the Drawings or as required by equipment manufacturer's anchor bolt setting plan.

Expansion bolts shall be provided where indicated on the Drawings and as required to
attach anchor ladders, handrails, stairs, ship's ladders and structural steel shapes to
hardened concrete or masonry.

Embedded anchor bolts shall be provided where indicated on the Drawings or in the
Specifications or where recommended by equipment manufacturers.

Material Storage

All material shall be stored in manner which will protect it from deterioration and
damage.

Products

Adhesive Anchor Bolts

Adhesive anchor bolts shall consist of a stainless steel threaded rod meeting the
requirements of ASTM F 593 (AlISI 304). Installation shall be in conformance with the
manufacturer's instructions and under the supervision of a manufacturer's field
representative to ensure for maximum pullout and shear strength will be attained.

All nuts shall be of stainless steel meeting requirements of ASTM F 594 Alloy Group |,
Condition CW.

All washers shall meet dimensional requirements of ASTM F 436. Material for
washers shall be stainless steel, Type 304, 305, 384 or MX7.

Adhesive anchor bolts shall be Epcon System Ceramic 6 Epoxy Adhesive by ITW
Ramset/Red Head or HIT HY 150 Injection Adhesive by Hilti Fastening Systems.

Expansion Anchor Bolts

Expansion anchor bolts shall be stainless steel, AlSI Type 304 or 316 and shall be of
the wedge or self-drilling type. Expansion anchors shall conform to the applicable
requirements of Federal Specifications FF-S-325. Installation methods shall be in
conformance with the manufacturer's recommendations. For maximum pullout and
shear strength, but in no case shall the depth of the hole be less than five bolt
diameters. The minimum distance between the center of the expansion anchor and
an edge or exterior corner shall not be less than 6 times the diameter of the hole in
which it is installed.
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Anchor Bolts

B.

2.03

Part 3
3.01

3.02

All nuts shall be of stainless steel meeting requirements of ASTM F 594 Alloy Group |,
Condition CW.

All washers shall meet dimensional requirements of ASTM F 436. Material for
washers shall be stainless steel, Type 304, 305, 384 or MX7.

Expansion anchors shall be "Trubolt " by ITW Ramset/Red Head, or "KWIKBOLT II"
by Hilti Fastening Systems.

Embedded Anchor Bolts

Embedded anchor bolts, except those used for equipment anchoring, shall be carbon
steel unless stainless steel is required on the Drawings or Specifications. Embedded
anchor bolts used for anchoring equipment shall be stainless steel.

Carbon steel anchor bolts shall meet the requirements of ASTM A 307 or ASTM A
193, Grade B8. Bolts shall be threaded per ANSI B1.1.

Stainless steel anchor bolts shall meet the requirements of ASTM A 276, Type 304.
All nuts shall be heavy hex nuts, ANSI B18.2, semi-finished pattern. Nuts for carbon
steel bolts shall meet the requirements of ASTM A 194, Grade 8. Nuts for stainless

steel bolts shall meet the requirements of ASTM A 276, Type 304.

All washers shall conform to ANSI B27.2 and shall be 18-8 stainless steel.
Execution

Adhesive Anchor Bolt Installation

Drilled Holes: Holes for adhesive anchors shall be drilled with a rotary percussion
hammer drill with a carbide tipped masonry drill bit conforming to ANSI B94.12-77.
Hole diameter and depth shall be as specified by the manufacturer.

Hole Cleaning and Preparation: After drilling, dust and fragments shall be cleared out
using a water jet, circular wire brush and oil-free compressed air. The hole may be
damp but all water must be blown out.

Curing:  Anchor shall be unloaded and allowed to cure for manufacturer's
recommended curing time.

Expansion Bolt Installation

Drill expansion bolt holes into concrete through item being supported or locate by a
template. Drill all holes by a tool designed by or approved by manufacturer of
expansion anchors.
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B.

Anchor Bolts

Installation of expansion anchors shall be in compliance with manufacturer's
recommendations for maximum holding power, but in no case shall depth of hole be
less than four bolt diameters. Minimum distance between center of any expansion
anchor and an edge or exterior corner of concrete shall not be less than 4-1/2 times
diameter of hole in which it is installed.

Embedded Anchor Bolt Installation

Anchor bolts shall be properly located and built into connecting work. Bolts shall be
preset by the use of templates or such other methods as may be required to locate
the anchor bolts accurately. All base plate anchor bolt nuts shall be turned down tight.

END OF SECTION
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Section 06100

Part 1
1.01

1.02

1.03

Rough Carpentry
General

Scope

The work covered by this Section includes furnishing all labor, materials and
equipment required to fabricate and install all rough carpentry work as described
herein, shown on the Drawings or necessary for proper completion of the work.

The Contractor shall properly coordinate the work of other trades to ensure accurate
placement of anchors, inserts, receptacles, cutouts and other items.

Storage and Protection

All lumber shall be protected and kept under cover, both in transit and at the job site.
Material shall not be delivered unduly long before it is required for proper performance
of the work.

All materials, when delivered to the job site, shall be stacked to ensure ventilation and

protection from the weather. Lumber shall not be stored within a structure during the
process of any wet work being done or until the wet work is reasonably dry.

Quality Assurance

The following grading rules and standards, latest editions, shall apply to all materials
furnished under this Section:

1.  Softwood Lumber - Standard grading and dressing rules approved under U.S.
Product Standard PS 20.

2.  Southern Pine - Standard grading rules as published by Southern Pine
Inspection Bureau.

3. Hardwoods - Standard grading rules as published by National Hardwood
Lumber Association.

4. Redwood - Standard specifications for grades of California redwood lumber as
published by Redwood Inspection Service.

5. Douglas Fir - Standard grading rules as published by West Coast Lumber
Inspection Bureau or the Western Wood Products Association.

6. Douglas Fir Plywood - U.S. Product Standard PS-1 and the grading rules of the
American Plywood Association.

7. Southern Pine Plywood - U.S. Product Standard PS-1 and the grading rules of
the American Plywood Association.
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Rough Carpentry

Part 2
2.01

2.02

8. Hardwood Plywood - U.S. Product Standard PS-51 or U.S. Commercial
Standard CS-35.

Each piece of lumber or plywood shall bear the grade and trademark of the
appropriate lumber inspection agency and a mark of mill identification. Plywood shall
bear the DFPA grade and trademark of the American Plywood Association.

Products

Framing and Rough Lumber

Wood for furring, blocking and framing for all permanent work, unless specified
otherwise, shall be construction grade Douglas fir of full and square dimensions, free
of large or loose knots, shakes, wains or saps. Maximum moisture content shall not
exceed 19 percent.

All framing, blocking, etc., in contact with concrete or masonry construction shall be
pressure treated with a water soluble salt conforming to AWPA Standard P-5 using a
process conforming to AWPA Standard C2 and shall bear the AWPB LP-2 or LP-22
quality mark. Pressure treated wood shall be paintable, stainable, oil free and
odorless. Pressure treated plywood shall conform to AWPA Standard C9.

Where fire retardant treated wood is specified or shown on the Drawings, lumber and
plywood shall be impregnated with a special fire retardant chemical. Fire retardant
treated wood shall have a fire hazard classification of less than 25 for flame spread,
fuel contributed and smoke generated in accordance with ASTM E 84 and shall be UL
designated as FR-S. For exterior grade fire retardant treated wood, there shall be no
change in classification following exposure to the standard rain test in accordance with
ASTM D 2898. Wood shingles and shakes shall, in addition, meet the requirements
of ASTM E 108 for Class C roof construction. Following treatment, fire retardant
treated wood shall be kiln dried to a moisture content of not more than 19 percent for
exterior grade and 15 percent for interior grade. Each piece of lumber or plywood and
each bundle of shingles or shakes shall bear the approved UL and Factory Mutual
labels for fire performance rating. Allowable design stresses of fire retardant treated
wood shall not exceed 90 percent of those published by NFPA.

Wood Treatment By Pressure Process

Aboveground Lumber: AWPB LP-2 (waterborne preservatives).
1. Kiln dried after treatment to 19 percent maximum moisture content.
2. Treat the following:

a. Wood in contact with roofing, flashing, or waterproofing.

b. Wood in contact with masonry or concrete.
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Part 3
3.01

Rough Carpentry

C. Wood within 18 inches of grade.
d. Tree stakes
e.  Other members indicated.
Ground Contact Treatment: AWPB LP-22.
1.  Treat the following:
a. Wood in contact with ground.
Fasteners for Preservative Treated Wood: Hot-dip galvanized steel (ASTM A153).
Fire-Retardant Treatment:
1. Fire-retardant treated lumber: AWPA C20.
2. Fire-retardant treated plywood: AWPA C27.

3. Provide treatment classified for use as Exterior Type.
Execution

Installation

All materials shall be installed by an erector of proven experience and shall be
accomplished in a first class manner. Any damages to exposed members shall be
repaired to the satisfaction of the Engineer or damaged members shall be replaced.
All installation work shall conform to AITC Standard 105.

Furnish dressed wood nailing strips and wood blocking of the sizes indicated or
required and install on or in concrete or masonry as required for the attachment of
carpentry and the work of other trades. All grounds and nailing strips shall be
anchored to the masonry with countersunk 1/4-inch toggle bolts or other type anchors
not over 24-inches on center. Grounds shall be set rigid in perfect alignment and shall
be trued with a long straight edge. Wood plates shall be anchored to concrete slabs
using concrete nails or power actuated fasteners.

Framing lumber and other rough work shall be properly framed, closely fitted,
accurately set to required lines and levels and rigidly secured in place. Special
framing or construction not explicitly shown or specified shall be provided as required
to complete the work in the best and most workmanlike manner. Nailing and spiking
shall be done in a thoroughly workmanlike manner, with nails of ample size, using
spikes larger than 12 penny where practical. Members shall be framed for the
passage of pipes and ducts to avoid cutting structural members.
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D. Brush cut surfaces of pressure treated lumber with a heavy coat of preservative
(same preservative used in original application).

3.02 Cleaning

Prior to acceptance of the work of this Section, thoroughly clean all installed materials
and related areas in accordance with Section 01710 of these Specifications.

END OF SECTION
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Part 1
1.01

1.02

1.03

Polyurethane Trench Cover
General

Scope

The work covered by this Section includes furnishing all labor, materials and
equipment required to fabricate and install filter bed media and appurtenances as
described herein, shown on the Drawings, or necessary for proper completion of the
Work.

Description of Operation

Batch quantities of sludge, mixed with polyelectrolyte (polymer), are directed over the
drying beds. Immediate separation of water drains through the filter bed media.
Dried sludge is collected off the media.

System Design Data

Sludge shall be dried to a liftable state when loaded on the sludge filter trench.
Trench covers shall allow up to four feet of sludge to be loaded on top of the trench
without deformation of the cover. Trench covers shall allow rolling equipment such as
a loaded “Bob Cat” to traverse the cover without deformation.

Submittals

Submit complete shop drawings and engineering data in accordance with the
requirements of Section 01340 of these Specifications.

Shop drawings shall indicate the materials, arrangement, thickness, size of sections,
construction, fastenings, clearances, assembly and erection details, built-in hardware
and necessary connections to work of other trades. Only the general dimensions and
elevations are shown on the Drawings. The manufacturer/supplier shall provide
detailed layout, dimensions, assembly and detailed connections in the shop drawings.

Submit complete engineering design calculations for all trough assembilies.
Calculations shall clearly illustrate the profile, layout, and loads considered.
Calculations shall bear the seal and registration number of a professional engineer

registered in the State of Georgia. Submit calculations concurrently with the shop
drawings.

Storage and Protection

Store trough assemblies on level flat planes such that twisting and bending stresses
shall not be imposed during storage.

Follow the manufacturer's recommendations for stacking and storage.

Maintain all troughs covered.
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Part 2

2.01

2.02

A

Products

Acceptable Manufacturers

The filter bed media shall be as furnished by Gravity Flow Systems Southwest,
Seguin, Texas.

1. The individual filter media modules shall measure 12-inches from one flat side to
the opposite flat side in both directions, within a + 1/32-inch tolerance, for
reasons of manufacturing consistency, replacement, and interchangeability.
Media failing to meet these dimensional requirements shall be unacceptable.

Materials and Construction
Media

The filter media modules shall be constructed of high strength polyurethane having
shore Durometer hardness readings of no less than 65. The modules shall measure
2-inches high x 12-inches x 12-inches and have incorporated within sufficient
structural design to be able to support the weight of sludge removal equipment
weighing up to 4,000 pounds GVW. The filter modules shall have a solid area of 88%
formed by the molding of triangular cross-sections measuring .105” wide x .170” high
tapered at 13 degrees per side. These triangular sections are separated by an open
area of .015” wide x 1.00” long slots. The polyurethane shall be protected against UV
deterioration. The modules shall have two male dovetails on two sides and two
female dovetails on two sides to allow for interlocking. The interlocking shall be
designed to allow any module to be removed without disturbing any other modules.

Perimeter Sealing

The filter media shall be sealed on all perimeter edges by a minimum 1/8-inch thick x
1-inch x 2-inch T304 stainless steel angle. The angle shall be complete with 1/16-inch
thick x 1-inch wide neoprene rubber strips adhered to each leg of the angle. The
angle shall be placed in such a manner that one rubber strip rests tightly against the
media and one rests against the concrete sidewall. The angle shall be held in place
by 1/2-inch x 3-1/2-inch stainless steel wedge anchors located on maximum 18-inch
centers. After the angles are installed, any gaps that may occur should be caulked
with a suitable weatherproof silicon caulking, furnished by the General Contractor.

Anchorage
All anchorage for the filter media and its appurtenances shall be Type 18-8 stainless

steel. Anchor bolts, nuts, and washers shall be placed in position by the Contractor
according to certified dimension prints furnished by the equipment manufacturer.
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Part 3 Execution

3.01 Installation
A.  Manufacturer's Service Representative

1. The manufacturer shall furnish the services of a competent service technician to
inspect the installation and to place the equipment into operation.

a. The Contractor shall include in his Bid the services of a factory
representative for a period of 1 day and one trip to the Project location.

b. Checkout of final installation, start-up, calibration, and instruction of
operation personnel shall be performed by an authorized representative of
the manufacturer.

B. Sealants

The Contractor shall furnish and apply all waterproofing caulking compound for
sealing of the media modules.

END OF SECTION
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Section 07150

Part 1
1.01

1.02

Dampproofing
General

Scope

The work under this Section includes, but is not necessarily limited to, the furnishing
and installation of all dampproofing as indicated on the Drawings, herein specified and
as necessary for the proper and complete performance of this work.

The bituminous dampproofing materials specified herein shall be surface applied as
follows:

1. Apply to the entire face of all exterior building walls below grade. Do not apply
to the outside of concrete tanks which contain water.

2. Apply to block behind brick as indicated on the Drawings.

The penetrating cementitious dampproofing materials specified herein shall be of the
surface applied, capillary action type, capable of providing the dampproofing qualities
as stated under 1.02 of this Section for all applications, at locations shown on the
Drawings.

Provide all labor, materials, equipment and appliances as required for the proper
installation of dampproofing as follows:

1. Prepare all surfaces as specified herein to receive dampproofing.

2. Provide dampproofing at all vertical and horizontal surfaces shown on the
Drawings.

3. The manufacturer shall provide all certifications, test data, affidavits or samples
requested by the Engineer.

4. Perform all installations to comply with local rules, ordinances and regulations,
OSHA Requirements and EPA Statutes complying with environmental
protection.

5. Perform all installations in accordance with the approved construction progress
schedule or at such times necessary for the orderly and expeditious completion
of the Project.

6. Upon completion of dampproofing, remove all waste or rubbish resulting from
dampproofing operations and all equipment used for same.

Submittals

Submit approved manufacturer's product literature for dampproofing materials
including all special details and recommended application procedures in accordance
with the requirements of Section 01340 of these Specifications.
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1.03

1.04

1.05

A

Product Handling

Protection: Use all means necessary to protect dampproofing materials before,
during and after installation and to protect the installed work and materials of all other
trades, contiguous to the dampproofed surfaces. Packaged containers shall be
stored on wood skids, 6-inches off the ground and covered with heavy plastic sheeting
which shall remain in place at all times.

Replacement: All broken containers and their contents shall be removed from the
premises, discarded in a legal fashion and replaced with new materials at no
additional cost to the Owner.

Coordination

Review all Drawings and details of installations of other adjoining materials and
cooperate with the respective trades.

The applicator's particular attention is directed to the requirement to properly prepare
surfaces for the attachment of other materials and to chip out and repack surfaces at
all attachments.

Quality Assurance
Qualifications of Installers

1. The applicators performing this work must have a minimum of five years
experience in this type of dampproofing and be able to show that they have
successfully carried out contracts of a similar nature, size and scope.

2. Provide at least one person who shall be present during execution of this
portion of the work and who shall be thoroughly experienced in installation of the
specified products and shall direct all work performed under this Section.

Manufacturer's Certification: Prior to start of installation of the work of this Section,
arrange a visit to the job site by a representative of the manufacturer of the
dampproofing materials used, who shall inspect and certify:

1. That the surfaces to which dampproofing is to be applied are in condition
suitable to receive dampproofing.

2. That the materials to be installed comply in all respects with the requirements of
this Section.

3. That the applicator has the experience to install said materials in complete
accordance with the manufacturer's current recommendations.
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1.06

Part 2
2.01

2.02

Part 3
3.01

Dampproofing

Warranty
Furnish a written warranty, warranting materials and workmanship for a period of five
years after acceptance of the work of this Section and binding the Contractor to repair

and make good, at no additional cost to the Owner, all defects which appear during
this period.

Products

Acceptable Manufacturers

Bituminous dampproofing shall be equal to Sonneborn or W.R. Meadows.

Materials

The penetrating cementitious dampproofing shall be factory formulated in a designed
mix to be applied in a slurry paste mixed to the proper consistency with the addition of
water in quantities recommended by the manufacturer.

Premixed factory formulation shall be warranted not to contain additives such as
chlorides, sulphates, iron oxides or similar deleterious substances.

All materials used in the formulation shall comply with standards set forth herein, as
follows: Penetrating cementitious dampproofing compound shall be composed of
specially prepared Portland cement, fine oven dried quartz aggregates and moisture

active, chemically treated ingredients equal to Permquick Super 200, Vandex Super
or Penetron.

Execution

Installation

Apply all dampproofing materials in strict accordance with manufacturer's instructions
and recommendations and this Section.

Before backfilling against dampproofing, repair all damaged surfaces.

Preparation

Prior to commencing dampproofing operations inspect all containers for rips, tears or
holes. Any damaged containers shall be rejected and replaced with new materials.

Make sure that surfaces to be treated are free of laitance and other materials which
will inhibit the bonding and penetration capabilities of the dampproofing systems.
Floor hardeners or curing agents should not be used prior to the application.
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3.03

3.04

3.05

C.

Do not apply systems when the ambient temperature falls below 35 degrees F. The
temperature should be above 35 degrees F for 24 hours before and 48 hours after the
coating application.

Surfaces to receive slurry applications shall have a wood float or rough finish and
have open capillaries. Construction joints and visible cracks exceeding 0.01-inch in
size should be routed out 3/4-inch. Remove all laitance, dirt, dust and rinse all
concrete slabs and cracks with water. The surfaces shall have a dark appearance at
the time when the slurry coating is applied. Remove form oil, form release agents and
other foreign materials which will inhibit the bond and penetration of the system.
Steam clean, acid etch, or brush blast when necessary. Leave tie holes 1-inch back.
Segregated areas and faulty construction joints shall be routed out to sound concrete.
Construction joints and visible cracks in concrete surfaces exceeding hairline size
(larger than 0.01-inch) should be routed out 3/4-inch deep.

Clean surfaces to be dampproofed with water. Dampness should be present in the
concrete strata to achieve maximum initial penetration of the penetrating cementitious
dampproofing compound.

Mixing Procedures

Slurry Mix: Use separate containers to measure powder and water. Water must be
potable. Add one part water to three parts powder; mix thoroughly. Stir the slurry
mixture frequently during the application and prepare only as much as can be applied

within a 30 minute period.

Mortar Mix: Add water to powder. Work with trowel until medium stiff consistency is
reached. Prepare only as much mix as can be applied within a 30 minute period.

Safety Measures
For maximum safety, hands should be protected with rubber gloves whenever

penetrating cementitious dampproofing materials are being used for an extended
period of time. During spray or overhead applications, goggles should be worn.

Application Procedures

Penetrating cementitious dampproofing coatings shall be applied with a stiff masonry
brush/broom or with normal hopper fed spray equipment.

1. Horizontal Concrete Surfaces
a. Dry Shake and Power Trowel, Wood Float or Bull Float Application: Dry

shake when horizontal concrete slab is in the plastic state. Apply 1.0
pound per square yard. Trowel or float surface to specified finish.
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3.07

3.08

Dampproofing

b. Slurry Mix: Construction joints and pour joints should be treated with 2.5
to 3.0 pounds per square yard in slurry consistency immediately prior to
placing of concrete. Install mortar strip 3/4 x 1-1/4-inch at all construction
joints. Installation of reglets and cant strips at time of forming is
recommended.

2. Vertical Concrete Surfaces

a. Honeycombed areas, faulty construction joints, cracks, and tie holes,
apply 2.0 pounds per square yard and fill.

b. Coat interior/exterior surfaces of concrete walls 2.5 to 3.0 pounds per
square yard using slurry mix.

C. Fill reglets, construction joints, junction walls and slab.

Protection and Curing

Protect the freshly treated surfaces from rain for a minimum period of 24 hours.
Maintain above 35 degrees F for 48 hours.

Moisture cure all treated areas for a minimum period of two days, starting with a fine

water fog spraying the day following completion of the application, or apply Penecure
curing compound after the set of the coating.

Neutralization
Treated surfaces to receive paints or other protective coatings should be neutralized
with a vinegar salt water solution or muriatic acid/water solution 1:10. Rinse all treated
surfaces thoroughly with water. The neutralization procedures should follow direction
of product labels.

For application to cisterns and drinking water reservoirs, follow EPA requirements.

Cleaning

Prior to acceptance of the work of this Section, thoroughly clean all installed materials
and related areas in accordance with the requirements of Section 01710 of these
Specifications.

END OF SECTION
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Part 1
1.01

1.02

1.03

1.04

Part 2
2.01

2.02

Building Insulation
General

Scope

The work covered by this Section includes furnishing all labor, materials and
equipment required to furnish and install all building insulation as specified herein
and/or shown on the Drawings.

Roof insulation shall be furnished and installed under applicable roofing section(s) of
these Specifications.

Submittals

Complete shop drawings and engineering data shall be submitted to the Engineer.

Storage and Protection

Insulation shall be stored indoors in a dry location in accordance with the
manufacturer's instructions.

Quality Assurance

All insulation shall be delivered to the site in unopened packages. Packages shall be
clearly marked with the manufacturer's name, type, quantity of insulation and "R"
value (where applicable).

"R" values shall be determined in accordance with the standards of the National
Mineral Wool Insulation Association.

The Contractor shall submit a certificate to the Engineer stating that all loose fill
insulation conforms to the latest applicable specifications of the Perlite Institute.

Products

Loose Fill Insulation

Loose fill insulation shall be loose, expanded Perlite conforming to ASTM C 549 and
Federal Specification HH-1-574b.

Loose fill insulation shall be a product of a member of the Perlite Institute and shall be
approved for use in FHA construction.

Perimeter Insulation

Perimeter insulation shall be 1-inch thick rigid, closed cell, urethane board insulation
conforming to Federal Specification HH-1-530A, Type lll, Grade 2, Class 1, equal to
that manufactured by the Upjohn Company or Owens Corning.
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2.04

2.05

Part 3
3.01

Urethane perimeter insulation shall have a density of not less than 2.0 pcf in
accordance with ASTM C 303. Thermal conductivity of not less than 0.14
Btu/inch/square foot-hour- degree F in accordance with ASTM C 578, and a water
absorption not to exceed 0.1 percent in accordance with ASTM C 272.

Perimeter insulation shall be approved for use in FHA construction.

Adhesive shall be as recommended by insulation manufacturer.
Rigid Wall Insulation

Unless noted otherwise, rigid wall insulation shall be 3/4-inch thick, rigid, closed cell,
expanded polystyrene board insulation conforming to ASTM C 578.

Polystyrene wall insulation shall have a density of not less than 1.0 pcf in accordance
with ASTM C 303, a thermal conductivity not to exceed 0.26 Btu/inch/square foot/
hour/degree F in accordance with ASTM C 518, and a water absorption not to exceed
two percent in accordance with ASTM C 272. Flame spread and fuel contributed shall
not exceed 25 and smoke generated shall not exceed 50 in accordance with ASTM E
84 for 1-inch thickness.

Batt Insulation

Batt insulation shall be nominal 24-inch wide Kraft paper faced fiberglass Batts with
an R-value as shown on the Drawings.

Vapor Barrier

Vapor barrier shall be 0.006-inch thick polyethylene film membrane in a width as wide
as practical.

Execution

Installation of Loose Fill Insulation

Loose fill insulation shall be installed in the cores of all hollow masonry units in
exterior walls.

The insulation shall be poured directly into the wall at any convenient interval. Wall
sections under doors and windows shall be filled before sills or lintels are placed.

All holes and openings in the wall through which insulation can escape shall be
permanently sealed or caulked prior to installation of the insulation. Copper,
galvanized steel or fiberglass screening shall be used in all weep holes.
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3.03

3.04

Building Insulation

Installation of Perimeter Insulation

At all heated areas, provide a 24-inch wide horizontal layer of insulation under all
slabs on grade, the exterior edge of which shall abut the inside face of the foundation
wall.

Place insulation directly on level, well-tamped fill before concrete floor slab is poured.

Place insulation carefully and bed in a manner to keep top surfaces level and in same
plane. Cement sections together tightly.

Installation of Vapor Barrier
Install vapor barrier directly over fill and perimeter insulation. Where joints in
membrane occur, lap a minimum of 18-inches. Exercise care not to puncture the

membrane. Where punctures occur, patch so as to maintain a continuous
membrane. Install concrete slab floor directly over the vapor barrier.

Cleaning

Prior to acceptance of the work of this Section, thoroughly clean all installed materials
and related areas.

END OF SECTION
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Section 07410

Part 1

1.01

1.02

Manufactured Metal Roof Panels
General

Summary

Section includes:

1. Manufactured metal roofing system:
a. Manufactured metal roof panels.
b. Manufactured metal wall panels.

C. Installation accessories including miscellaneous trim, flashing, closures,
drip flashing and accessories..

2. Manufactured metal panel soffit system.

Related Sections:

1. Metal structural systems: Division 5.

2. Sheet metal flashing: Elsewhere in Division 7.

3. Roof accessories: Elsewhere in Division 7; Section includes:
a. Pipe penetration seals.
b. Expansion joint covers.

4, Gutters and downspouts: Division 7.

References

Section 05100: Structural Steel Framing.
Section 05500: Miscellaneous metal fabrication.
Section 07900: Sealants.

American Iron & Steel Institute (AISI) Specification for the Design of Coldformed Steel
Structural Members SG02-1:2001.

ASTM A-653-03 Steel Sheet, Zinc-Coated (Galvanized)
ASTM E-1680-95 (2003) Air Leakagae
ASTM E-331-86

UL 580 Uplift
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1.03

1.04

SMACNA - Architectural Sheet Metal Manual - 5th Addition.

Building Materials Directory - Underwriter's Laboratories, Test Procedure 580.

System Description

The roofing assembly includes preformed sheet metal panels, related accessories,
valleys, hips, ridges, eaves, corners, rakes, miscellaneous flashing and attaching
devices.

Structural Requirements: Design roof and wall systems to safely withstand dead load
and live loads prescribed by the governing building code.

Environmental Requirements:

1. Provide for expansion and contraction of system components due to ambient
temperature and solar heat gain. Accommodate movement due to temperature
change without buckling, undue stress on structural elements, reduction of
performance, or other damaging effects.

a. Anticipated ambient temperature range: Minus 20 to plus 120 degrees F.
Wind Uplift: Provide metal roof panel systems which have been tested in accordance
with UL 580 and listed in the UL "Roofing Materials and Systems Directory" for the

following rating:

1. Class 90.

Submittals

Product Data: Manufacturer's written technical information, including performance
data, details, and installation recommendations, which demonstrate that metal panel
assembly components comply with contract documents.

Shop Drawings: Drawings which show arrangement and orientation of panels and
details of panel joints, corners, custom profiles, supporting devices, and closure trim
and flashing. Show panel system in relation to adjacent construction.

Samples for Selection of Coated Finishes: Coating manufacturer's full range of color
selection data.

Submit calculations with registered engineer seal, verifying roof panel and attachment
method resists windpressures imposed on it pursuant to applicable building codes.
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1.05

1.06

1.07

Part 2

2.01

Preformed Fascia and Soffit Panels

Quality Assurance

Manufacturer Qualifications: A company with a minimum of 10 years' successful
experience in the design, fabrication, and installation of metal panel systems
comparable in size and nature to those required for this Project.

Field Measurements: Measure in-place construction on which panel system will be
installed if possible, before fabrication of panels. If not feasible, fabricate material to
allow in-field trimming of panels to assure proper fit.

1. Coordinate field measurements and shop drawings with shop fabrication to
minimize field adjustments, splicing, and mechanical joints.

Delivery, Storage and Handling

Upon receipt of panels and other materials, installer shall examine the shipment for
damage and completeness.

Panels should be stored in a clean, dry place. One end should be elevated to allow
moisture to run off.

Panels with strippable film must not be stored in the open, exposed to the sun.

Stack all materials to prevent damage and to allow for adequate ventilation.

Warranty

Warrant coated finish against cracking, peeling, blistering, chalk in excess of 8 units,
and fade in excess of 5 NBS points, for a period of 20 years, without reducing or
otherwise limiting any other rights to correction which the owner may have under the
contract documents.

Applicator shall furnish guarantee covering watertightness of the roofing system for
the period of two (2) years from the date of substantial completion.

Products

Manufacturers

Manufactured Metal Panel Systems: Furnish basic materials, including panels,
accessories, and fasteners, from a single source manufacturer. Furnish other
products integral with panel system from the same manufacturer as basic materials,
or from a manufacturer approved or recommended by the basic materials
manufacturer.

1. Provide products complying with requirements of the contract documents and
made by one of the following:
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2.02

2.03

a.  Atas Inernatioal, Inc.(System: MRD150)

b. IMETCO Innovative Metals Company Inc.

C. Zip-Rib

d. Berridge Manufacturing Company. (System: Cee-Lock)

e. McElroy

Sheet Materials

Prefinished Metal shall be Hot-Dipped Galvanized - ASTM A446-85 Grade C G90
Coating A525-86 24 gauge core steel .

Unfinished Metal shall be Grade C Galvalume ASTM 792-86, AZ 55, "Satin Finish".
Finish shall be full strength Kynar 500 Fluoropolymer coating, applied by the
manufacturer on a continuous coil coating line, with a top side dry film thickness of
0.70 to 0.90 mil over 0.25 to 0.35 mil prime coat, to provide a total dry film thickness of
0.95 to 1.25 mil. Bottom side shall be coated with primer with a dry film thickness of
0.25 mil. Finish shall conform to all tests for adhesion, flexibility, and longevity as
specified by the Kynar 500 finish supplier.

Strippable film shall be applied to the top side of the painted coil to protect the finish

during fabrication, shipping and field handling. This strippable film must be removed
immediately before installation.

Accessory Materials

Fasteners: Stainless Steel with washers where required.
Sealant: As specified in Section 07900.

Vinyl Weatherseal Insert.

Galvanized Steel Sheet: ASTM A 446, with minimum G90 zinc coating.

Fabrication

All exposed adjacent flashing shall be of the same material and finish as the roof
panels.

Hem all exposed edges of flashing on underside, 1/2 inch.
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Roof System

System Type: Uninsulated system consisting of roof panels with concealed
attachment clips in panel seams and purlins, or similar secondary structural system to
attach roof system to primary building structure.

1. Panels shall have 1.5" high vertical legs, spaced 15 to 16" on center and shall
have no exposed fasteners.

2. Standing seam to be of an interlocking, "snap-lock" design.

3. When required, Panel assembly to bear Underwriter's Laboratories Label UL90,
pursuant to Construction Number 334 and applicable Fire Ratings.

4, Certification shall be submitted, based on independent testing laboratory,
indicating no measurable water penetration or air leakage through the system
when tested in accordance with ASTM E-331-86 and E-283 84.

5. Seam type: Factory-formed for self-interlocking without field crimping.

6. Exterior finish: Fluoropolymer.

7. Interior (underside) finish: Same as exterior finish.

8. Panel profile: Similar to "Berridge Cee-Lock-Snap Lock Standing Seam
System"; Berridge Manufacturing Company.

Fasteners:

1. Threaded fasteners - general: Provide manufacturer's standard corrosion-
resistant fasteners of size and type required for intended application.

a. Use of cadmium-plated fasteners is not allowed.

2. Rivets: Noncorrosive metal, compatible with metals to be fastened.
a. Exposed-to-view rivets are not allowed.

Accessories:

1. Sheet metal closures, flashing, and trim: Fabricate from same type of sheet
metal, and with same finish, as adjacent roof panel.

2. Flexible sheet flashing: Neoprene or EPDM sheet, minimum 0.060 inch
thickness.

3. Concealed sealants and gaskets: Manufacturer's standard.
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2.06

4, Exposed joint sealant: As specified elsewhere in Division 7.

Soffitt Panels

Soffit Panel System: Metal panels with attachment clips or fasteners concealed in
panel seams and light-gage metal framing system to attach soffit panels to primary
building structure.

1. Metal panels: Galvanized sheet steel, minimum 24 gage (0.028 inch thick).

2. Exterior finish: Fluoropolymer.

3. Interior finish: Same as exterior finish.

4, Panel width (nominal coverage): 12 inches.

5. Panel profile:  Similar to Berridge Vee-Panel Soffit system; Berridge
Manufacturing Co.

Concealed Panel Clips:
1. Fabricate from galvanized steel.

2. Provide panel system manufacturer's standard clips to suit project
requirements, including but not limited to the following:

a. Live loads.

b. Thermal movement; accommodate expansion and contraction without
introducing stress into wall system.

C. Special conditions at transitions, penetrations, and terminations.
Fasteners:

1. Threaded fasteners - general: Provide manufacturer's standard corrosion-
resistant fasteners of size and type required for intended application.

2. Rivets: Noncorrosive metal, compatible with metals to be fastened.
a. Exposed-to-view rivets are not allowed.
Accessories:

1. Sheet metal closures, flashing, and trim: Fabricate from same type of sheet
metal, and with same finish, as adjacent metal panels.

2. Concealed sealants and gaskets: Manufacturer's standard.
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Preformed Fascia and Soffit Panels
3. Exposed joint sealant: As specified elsewhere in Division 7.
Finishes
Fluoropolymer Finish:

1. Pretreatment:. Caustic etch and conversion coating, each followed by water
rinse.

2. Primer: Modified epoxy primer, minimum 0.2 mil thick; bake to cure.

3. Finish coat: 70 percent "Kynar 500" or "Hylar 5000" resin finish coat, minimum
0.8 mil thick; bake to cure.

a. Color: Selected by J. W. Robinson & Associates, Inc, after contract
award, from manufacturer's standard color selection.

4, Protective film: Provide strippable plastic film, applied to finish of coil stock
before forming.

Execution

Examination

Verify that substrate or structural system to receive work of this section is complete,
properly sized, and is laid out correctly in plan and elevations.

Correct unacceptable substrate installations before start of metal panel erection.
Examine plywood or metal deck to ensure proper attachment to framing.

Inspect roof deck to verify deck is clean and smooth, free of depressions, waves or
projections, level to =" in 20', and properly sloped to [valleys] (or) [eaves].

Verify roof openings, curbs, pipes, sleeves, ducts or vents through roof are solidly set,
cant strips and reglets in place, and nailing strips located.

Verify deck is dry and free of snow or ice. [Flutes in steel deck to be clean and dry] or
[joints in wood deck to be solidly supported and nailed].

Coordinate work with other adjacent elements of building envelope to ensure
watertight construction.

Installation

General: Install manufactured metal panels in accordance with panel manufacturer's
recommended practices.
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1.

Fasten panels to structure as necessary to comply with performance criteria,
allowing for expansion and contraction due to temperature variations and
building movement.

Install gaskets, sealants, closures, and trim as the work progresses to ensure
airtight and watertight performance of the completed installation.

B.  Roof System Installation:

1.

10.

11.

12.

Comply with manufacturers standard instructions and conform to standards set
forth in the Architectural Sheet Metal Manual published by SMACNA, in order to
achieve a watertight installation.

Install panels in such a manner that horizontal lines are true and level and
vertical lines are plumb.

Install starter and edge trim before installing roof panels.
Remove protective strippable film prior to installation of roof panels.

Attach panels using manufacturer's standard clips and fasteners, spaced in
accordance with approved shop drawings.

Install sealants for preformed roofing panels as approved on shop drawings.
Do not allow panels or trim to come into contact with dissimilar materials.

Do not allow traffic on completed roof. If required, provide cushioned walk
boards.

Install roof panels in single, continuous piece from eaves to ridge.

Protect installed roof panels and trim from damage caused by adjacent
construction until completion of installation.

Remove and replace any panels or components which are damaged beyond
successful repair.

Coordinate installation of roof accessories specified elsewhere.

C. Wall System Installation:

1.

Secondary structure: Install panel supports, taking care to align members
correctly for proper engagement of panel attachment system.

Concealed-fastener wall panel system installation: Install wall panels using clips
or fasteners concealed in joint lap.

a. Use of exposed fasteners is not permitted unless specifically approved by
the J. W. Robinson & Associates, Inc.
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3. Coordinate wall panel work with installation of doors, windows, and other
elements of the wall to ensure continuous weathertight enclosure.

Installation Tolerances

Roof Systems:

1.  Alignment: 1/4 inch in 20 feet for conformity to lines of roof slope and seam
locations.

Cleaning and Protection

Remove protective coverings from prefinished metal surfaces after each panel is
installed.

Touch up or refinish marred or abraded surfaces. Replace damaged units and units
which cannot be refinished to the J. W. Robinson & Associates, Inc.'s satisfaction.

Clean finished surfaces using techniques and materials recommended by panel
manufacturer. Protect cleaned surfaces until project completion.

END OF SECTION
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Part 1

1.01

1.03

Flashing and Sheet Metal
General
Summary
Section Includes:
1.  Sheet metal flashing and trim.
2. Flexible flashings.
3.  Downspouts and conductor heads.
4.  Gutters
5.  Fasteners and attachment devices.
6. Coatings and slip sheets to isolate sheet metal from dissimilar materials.

Flashings which are integral with membrane roofing or waterproofing systems (base
flashings) are not included in this Section.

Wood blocking, nailers, edge strips, and battens are not specified in this Section.

Submittals

Product Data: Manufacturer's technical information and installation instructions, in
sufficient detail to demonstrate products comply with contract documents.

Shop Drawings: Detailed drawings clearly indicating component profiles, joints,
transitions, fastening methods, and relationship of flashing materials to adjacent
construction.

1. Shop drawings showing layout, profiles, methods of joining, and anchorages
details, including major counterflashings, trim/fascia units, gutters, downspouts,
scuppers, and expansion joint systems. Provide layouts at 1/4-inch scale and
details at 3-inch scale.

Samples: Submit samples of each type of metal and finish required.

1.  8-inch-square samples of specified sheet materials to be exposed as finished
surfaces.

2. 12-inch-long samples of factory-fabricated products exposed as finished work.
Provide complete with specified factory finish.

Quality Assurance

Installer: A company familiar with installing products included in this section and which
has completed at least 20 installations similar in scope to work included in this Section.
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B.

Part 2

2.01

Quality Standard:

1.  Fabricate and install sheet metal work in accordance with Sheet Metal and Air
Conditioning Contractors' National Association, Inc. (SMACNA) "Architectural
Sheet Metal Manual," unless specifically indicated otherwise.

Wind Resistance:

1. Fabricate and install flashings at edges of roof in accordance with Factory Mutual

(FM) Loss Prevention Data 1-49 for specified wind zone. Ensure that substrate
construction also is in compliance.

Products

Materials

Prefinished Galvanized Steel Sheet: Coil coated, commercial quality steel sheet,
ASTM A 526 or ASTM A 527, G90 hot-dip galvanized.

1. Finish: 70 percent "Kynar 500" or "Hylar 5000" resin finish over epoxy primer;
minimum system thickness 1.0 mil. Provide manufacturer's standard prime coat
on underside.

a. Color: Selected by DESIGN PROFESSIONAL, after Contract award, from
manufacturer's standard color selection.

2. Provide strippable plastic protective film on prefinished surface.

3.  Manufacturer: Provide products complying with requirements of the contract
documents and made by one of the following:

a. Atas Aluminum Corporation.
b.  Copper Sales, Inc.
c. MM Systems Corporation.
d. Petersen Aluminum Corporation.
e.  Vincent Metals Division/Rio Algom, Inc.
Copper Sheet: ASTM B 370, of temper appropriate for use.

Bonded Copper: 3 ounces per square foot bonded on both sides by asphalt to heavy
waterproofed, reinforced creped kraft paper.

EPDM Flashing: Uncured EPDM sheet; minimum 60-mil thickness; minimum
properties as follows:
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1.  Tensile strength (ASTM D 412): 1,305 pounds per square inch.
2.  Elongation (ASTM D 412): 300 percent.
3.  Maximum brittleness temperature (ASTM D 746): Minus 49 degrees F.

4. Resistance to heat aging (ASTM D 573): Minimum properties (ASTM D 412)
after aging at 240 degrees F for 672 hours:

a. Tensile strength: 1,205 pounds per square inch.
b.  Elongation: 200 percent.
c.  Tearresistance: 125 pounds per inch.
5.  Products: Provide one of the following:
a. "Sure-Seal Elastoform Flashing"; Carlisle Syntec Systems.

b. "SPM Flashing"; Manville Roofing Systems, a Division of Schuller
International, Inc.

Foam Backing For Flexible Flashings: Closed-cell foam rubber; polyethylene,
neoprene, or similar soft, compatible material.

Accessory Materials

Fasteners: Corrosion-resistant metal of same material as the material being fastened,
or other material recommended by sheet metal manufacturer. Match finish and color
of exposed fastener heads to finish and color of sheet material being fastened.

Solder: ASTM B 32, 50/50 tin-lead, rosin flux unless recommended otherwise by sheet
metal manufacturer.

Installation Accessories, Flexible Flashings: Provide joint tape, adhesives, sealers,
and fasteners as recommended by flexible flashing manufacturer for indicated
applications.

Sealant: As specified in Division 7.

1. Use noncuring type for concealed joints.

2.  Use nonsag elastomeric type for exposed joints.

Joint Adhesive: Two-component noncorrosive epoxy adhesive, recommended by
metal manufacturer for sealing of nonmoving joints.

Bituminous Coating: Heavy bodied, sulfur-free, asphalt-based paint; FS TT-C-494.
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2.04

2.05

G.

Gutter and Conductor-Head Guards: 20-gage bronze or nonmagnetic stainless steel
mesh or fabricated units, with selvaged edges and noncorrosive fasteners. Select
materials for compatibility with gutters and downspouts.

Preformed Reglet Flashing Systems

General: Fabricate reglet flashing system from 16-o0z. copper sheet formed to provide
secure interlocking of separate reglet and counterflashing pieces.

Types Required:
1. Surface-mounted type: Provide with slotted holes for fastening to substrate, with

neoprene or other suitable weatherproofing washers, and with channel for
sealant at top edge.

Fabrication - General

Form sheet metal to match profiles indicated, substantially free from oil-canning, fish-
mouths, and other defects.

Comply with SMACNA "Architectural Sheet Metal Manual" for applications indicated.

Provide for thermal expansion of exposed sheet metal work exceeding 15 feet running
length.

1.  Flashing and trim: Provide movement joints at maximum spacing of 10 feet; no
joints allowed within 2 feet of corner or intersection.

Conceal fasteners and expansion provisions wherever possible.

1.  Exposed fasteners are not allowed on faces of sheet metal exposed to public
view.

Form a 1/2-inch hem on underside of exposed edges.
Fabricate cleats and attachment devices from same material as sheet metal
component being anchored or from compatible, noncorrosive metal recommended by

sheet metal manufacturer.

1.  Gage: As recommended by SMACNA or metal manufacturer for application, but
in no case less than gage of metal being secured.

Sheet Metal Fabrications

General: As a minimum, fabricate flashings using materials in the thickness listed for
each flashing application.
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Exposed Flashings - Low Slope Roofs or Waterproofing:
1. Scuppers:
a. Prefinished Galvanized sheet steel: 24 gage (0.0239 inch).
Semiconcealed Flashings - Low Slope Roofs or Waterproofing:
1. Counter flashing:
a.  Stainless sheet steel: 24 gage (0.0239 inch).
Concealed Wall Flashings:
1. Masonry through-wall flashing:

a. Bonded Copper: 3 ounces per square foot bonded on both sides by
asphalt to heavy waterproofed, reinforced creped kraft paper.

Miscellaneous Flashings:
1.  Ledge flashing:

a. Stainless steel sheet: 24 gage (0.0239 inch).

Gutters, Downspouts and Conductor Heads
Fabricate from same material and finish used for adjacent exposed flashings.

Form sheet metal to profile dimensions indicated, free from distortions and defects
detrimental to water-tight system.

Provide precast concrete splash blocks at downspout discharge.

Provide formed metal splash pans fabricated from same type of sheet metal used for
downspouts. Locate where downspout discharges onto lower roof.

Downspout Supports: Brackets.

Back-paint concealed metal surfaces with bituminous coating to a minimum of 15 mils
dry film thickness.

Shop Finish, Rain Drainage: Provide manufacturer's standard baked-on acrylic shop
finish on sheet metal rain drainage units (gutters, downspouts, and similar exposed
units); 1.0-mil dry film thickness.
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3.01

3.02

3.03

Splash Pads: Precast concrete type, of size and profiles indicated; minimum 3,000 psi
at 28 days, with minimum 5 percent air entrainment.

1.  Downspout Boots: Steel.
2.  Seal metal joints.

Splash Pads: Precast concrete type, of size and profiles indicated; minimum 3,000 psi
at 28 days, with minimum 5 percent air entrainment.

Execution

Examination

Examine substrates and conditions under which products of this section are to be
installed and verify that work may properly commence. Do not proceed with the work
until unsatisfactory conditions have been fully resolved.

1. Verify that nailers, blocking, and other attachment provisions for sheet metal

work are properly located and securely fastened to resist effects of wind and
thermal stresses.

Preparation
Deliver the following items to entities performing work, for incorporation into their work:
1. Masonry through-wall flashings: Division 4.

Verify shapes and dimensions of surfaces to be covered before fabricating sheet
metal.

Isolate dissimilar metals by means of a heavy bituminous coating, approved paint

coating, adhered polyethylene sheet, or other means approved by the
Architect/Engineer.

Installation

General:  Comply with sheet metal manufacturer's installation methods and
recommendations in the SMACNA "Architectural Sheet Metal Manual."

Sealed Joints: Form minimum 1-inch hooked joints and embed flange into sealant or
adhesive. Form metal to completely conceal sealant or adhesive.

1. Use joint adhesive for nonmoving joints specified not to be soldered.
2. Moving joints: When ambient temperature is moderate (40-70 degrees F) at time

of installation, set joined members for 50 percent movement either way. Adjust
setting position of joined members proportionally for temperatures above 70
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degrees F. Do not install sealant at temperatures below 40 degrees F. Refer to
section on sealants elsewhere in Division 7 for handling and installation
requirements for joint sealers.

Soldered Joints:
1. Do not solder prefinished galvanized steel sheets.
2. Clean surfaces to be soldered, removing oils and foreign matter.

3.  Pretin edges of sheets to be soldered to a width of 1-1/2 inches, except where
pretinned surface would show in the finished work.

4. Do not use torches for soldering.
5.  Heat surfaces to receive solder and flow solder into joint. Fill joint completely.
6. Completely remove flux and spatter from exposed surfaces.

Roof Edge Flashings: Secure metal flashings at roof edges to comply with Factory
Mutual Loss Prevention Data 1-49 for Zone 1 wind exposure.

Surface-Mounted Reglets: Attach reglets securely to substrate, at locations indicated.
Install elastomeric sealant at top edge. Refer to Section on sealants elsewhere in
Division 7 for handling and installation requirements for joint sealers.

Counterflashings:  Coordinate installation of counterflashings with installation of
assemblies to be protected by counterflashing. Install counterflashings in reglet or
receiver of other sheet metal fabrication. Secure in a waterproof manner by means of
snap-in installation and sealant, lead wedges and sealant, interlocking folded seam, or
blind rivets and sealant. Lap counterflashing joints a minimum of 2 inches and bed
with sealant.

Flexible Flashing Installation:

1.  Comply with flashing manufacturer's instructions regarding surface preparation,
handling, use of adhesives, and use of fasteners.

2. Take care during and after installation to avoid puncture or rupture of flexible
flashing.

3.  Secure flexible flashing to vertical surfaces using adhesive or combination of
adhesive and fasteners.

4. Form continuous watertight seams between pieces of material using seam
adhesive as recommended by flashing manufacturer.

5. Install continuous gutter guards on gutters, arranged as hinged units to swing
open for cleaning gutters. Install "beehive"-type strainer-guard at conductor
heads, removable for cleaning downspouts.
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6. Do not stretch flexible flashing sheets tight between points of anchorage. At
moving joints or where Drawings indicate slack or loop in flashing, form to
approximate profile indicated and adhere foam rubber filler to back of flexible
flashing. Anchor edges in a bed of sealant.

Cleaning and Protection
Remove protective film from prefinished sheet metal immediately after installation.

Repair or replace work which is damaged or defaced, as directed by the
Architect/Engineer.

1.  Refinish marred and abraded areas of prefinished sheet using finish
manufacturer's recommended methods and materials. Replace units which, in
the opinion of the Architect/Engineer cannot satisfactorily be refinished in place.

Remove from sheet metal surfaces any debris or substances which will inhibit uniform
weathering.

Protect sheet metal work as recommended by the installer so that completed work will
be clean, secured, and without damage at substantial completion.

END OF SECTION
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Part 1
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1.04

1.05

Part 2
2.01

Firestopping

General

Scope
Firestopping materials.

Firestopping of all non-metallic pipe penetrations of fire rated assemblies, whether
indicated on Drawings or not. See Sheet A-2 for locations of fire rated walls.

References

ASTM E 814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops;
2002.

UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.
Submittals

See Section 01300 - Administrative Requirements, for submittal procedures.

Product Data: Provide data on product characteristics.

Quality Assurance

Fire Testing: Provide firestopping assemblies of designs which provide the specified fire
ratings when tested in accordance with methods indicated.

Environmental Requirements
Comply with firestopping manufacturer's recommendations for temperature and conditions
during and after installation. Maintain minimum temperature before, during, and for 3 days

after installation of materials.

Provide ventilation in areas where solvent-cured materials are being installed.

Products

Firestopping Assemblies
Firestopping: Any material meeting requirements.
1. Fire Ratings: Use any system listed by UL or tested in accordance with ASTM E

814 that has F Rating equal to fire rating of penetrated assembly and minimum T
Rating Equal to F Rating and that meets all other specified requirements.
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A

Part 3

3.01

3.01

3.04

Materials

Firestop Devices - Wrap Type: Mechanical device with incombustible filler and sheet
stainless steel jacket, collar, and flanged stops, intended to be installed after penetrating
item has been installed; conforming to the following:

1. Durability and Longevity: Permanent.

2. Manufacturers:

a. Grace Construction Products: www.na.graceconstruction.com.

b. 3M Fire Protection Products; Product RC-1 Restricting Collar:
www.3m.com/firestop.

c. Specified Technologies, Inc: www.stifirestop.com.
d. FPT, Inc; Product 100 WS, 100 WC: www.fpt-flammadur.com.

Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories: Type required for
tested assembly design.

Execution

Examination

Verify openings are ready to receive the work of this Section.

Preparation

Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter which may
affect bond of firestopping material.

Remove incompatible materials which may affect bond.
Installation

Install materials in manner described in fire test report and in accordance with
manufacturer's instructions, completely closing openings.

Do not cover installed firestopping until inspected by authority having jurisdiction.
Cleaning and Protection

Clean adjacent surfaces of firestopping materials.
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B. Protect adjacent surfaces from damage by material installation.

END OF SECTION
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Part 1
1.01

1.02

1.03

1.04

1.05

Part 2
2.01

Sealants

General

Scope

The work covered by this Section consists of furnishing all labor, equipment and
material required to apply all sealants and related work as described herein and/or
shown on the Drawings.

Submittals

Complete engineering and product data shall be submitted to the Engineer in
accordance with the requirements of Section 01340 of these Specifications. Color
samples shall be submitted for approval by the Owner.

Storage and Delivery

Materials shall be stored in strict conformance with the manufacturer's instructions
and in accordance with the requirements of Section 01611 of these Specifications.

Materials shall be delivered to the job site in sealed containers, with the
manufacturer's original labels attached and accompanied by written certification
indicating compliance with the requirements of these Specifications.

Quality Assurance

The manufacturer shall provide the Engineer with written certification that all products
furnished comply with all applicable requirements of these Specifications.

Warranty

Provide a warranty against defective materials and workmanship in accordance with
the requirements of Section 01740 of these Specifications.

The following types of failures will be considered defective work requiring
replacement: leakage, hardening, cracking, crumbling, melting, shrinking or running
of caulking compound or staining of adjacent work by caulking compound.

Products

Materials

All caulking shall be a two component polysulfide sealant containing 100 percent
solids and conforming to ANSI A116.1 and Federal Specification TT-S-00227E, Type
Il, Class A or B. Sealant shall be "Thiokol Sealant" by the Euclid Chemical Company,
"Sikaflex 411/412" by the Sika Chemical Corporation or "Synthacaulk GC-5" as
manufactured by Pecora Chemical Corporation. Use Class B for gun Grade and
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Part 3
3.01

3.02

Class A for pour grade. The caulking shall be nonbleeding and shall not stain any
material to which it is applied.

Joint backing, where indicated or required, shall be equal to "Tremco Joint Backing"
by Tremco Mfg. Company or "Ethafoam SB" backer rod by Dow Chemical Company.
Application shall be in accordance with sizes listed below:

Joint Size, inches Rod Diameter, inches
3/16 1/4
1/4 3/8
3/8 1/2
12 5/8
5/8 3/4
3/4 1

Color of sealant or caulking shall be as selected by the Engineer.
Caulking shall have a minimum life expectancy of 20 years and shall be resistant to

the effects of sunlight, abrasion, oils, mild chemicals, cleaning agents and immersion
in water.

Execution

Preparation

All joints or channels shall be cleaned and free of dirt, oil, grease, moisture, old paint,
loose mortar and other foreign matter.

Metal surfaces shall be wiped with material equal to Zylol or Mek and then dried.

Masonry surfaces shall be cleaned with a wire brush and then blown clean. Any
waterproofing treatments contaminating the joint must be completely removed.

Where joints are 1/2-inch wide, they should be backed to 1/2-inch of the surface. All
3/4-inch wide joints shall be backed to 1/4-inch of the surface. Size of joint backing
shall be large enough so that it can be compressed by at least 30 percent before
inserting into the joint.

Surface of concrete or masonry shall be primed in accordance with the
manufacturer's printed instructions.

Application

The Contractor shall caulk all joints (both inside and outside of jambs, heads and sills)
between the metal doors, windows, louvers, etc. and masonry throughout the
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buildings, as indicated on the Drawings, or otherwise required, so as to leave the
building weathertight.

Apply sealant with hand or air gun under sufficient pressure and through nozzle
openings of such a diameter so that a full bead of sealant is run into the joint and fills
the opening completely.

Apply joint backer with a blunt rounded tool in accordance with manufacturer's
instructions so it will not stain the sealant.

All beads should be tooled immediately after application to insure firm and full contact
with the interface of the joint.

Work shall be of highest quality and in accordance with the manufacturer's current
printed instructions.

Cleaning

Remove all excess material and smears adjacent to joint as work progresses.

END OF SECTION
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Part 1
1.01

1.02

1.03

1.04

1.05

Part 2
2.01

Steel Doors and Frames
General

Scope

The work covered by this Section consists of furnishing all labor, equipment and
material required to furnish and install all steel doors, frames and related work as
described herein and/or shown on the Drawings.

Submittals

Submit complete shop drawings and engineering data in accordance with the
requirements of Section 01340 of these Specifications.

Shop drawings shall indicate elevations of each door type, details of each frame type,
location in the building for each item, conditions and special details of construction,
methods of assembling sections, locations and installation requirements for hardware,
size, shape and thickness of materials, joints and connections and finishing system.

Transportation and Handling

Shipment: For welded type frames, provide temporary steel spreaders fastened
across bottom of frames where construction will permit concealment; leave spreaders
in place after installation, otherwise remove spreaders after frames are set and
anchored. In place of spreaders, frames may be strapped or in packages. Before
shipping, label each frame and door with metal or plastic tags to show their location,
size, door swing and other pertinent information.

Storage and Protection

Protect doors and frames from damage during transportation and at the job site.
Store doors and frames at the site, under cover, on wood blocking or on suitable
floors. After installation, protect doors and frame from damage during subsequent
construction activity. Damaged work will be rejected and shall be replaced with new
work.

Quality Assurance

The manufacturer shall provide written certification to the Engineer that all products
furnished comply with all applicable requirements of these Specifications.

Products

Materials and Construction

All hollow steel doors and frames shall be the product of a member of the Steel Door
Institute. Doors and frames shall conform to the requirements of Steel Door Institute
SDI-100 and SDI-112 for Type lll extra heavy-duty doors.
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A

Metal Frames

Location and Type: All metal frames for doors, mullions, interior glazed panels and
interior louvered panels shall be formed of steel to sizes and shapes indicated.
Frames shall be combination type with integral trim and fabricated with full welded unit
and shall be the double rabbet design.

Type and Gauges of Metal: Metal for frames shall be cold-rolled, steel sheets with
clean, smooth surfaces complying with ASTM A 366. Except where other gauges are
indicated or specified, frames shall be fabricated from steel, not lighter than 16 gauge.
Provide concealed metal reinforcement for hardware as required. The gauges of
metal for reinforcement shall be in accordance with the manufacturer's
recommendations for the type of hardware, and the thickness and width of doors to be
hung in the frame, provided that the gauges used are not lighter than 7 gauge for
hinges, 12 gauge for closers and 14 gauge for lock strikes and rod strikes.

Workmanship and Design: The finished work shall be strong and rigid, neat in
appearance and free from defects. Fabricate moulded members straight and true
with corner joints well formed, in true alignment and fastenings concealed where
practicable. Where exterior frames are set in masonry, provide a caulking groove
1/4-inch wide by 5/8-inch deep, with a closed back to receive the caulking compound.
Metal frames for use in interior exposed masonry partitions shall be trim and neat at
masonry to receive caulking compound. Frames shall be manufactured and
machined to within +1/32-inch of required dimensions.

Forming Corner Joints: Joints for welded frames shall be mitered, mechanically
interlocked, and arc-welded for full width of frame and trim. All contact edges shall be
closed tight and all welds on exposed surfaces dressed smooth and flush.

All frames shall be of the rigid welded type.

Provisions for Hardware: Frames shall be prepared at the factory for the installation
of hardware in accordance with the requirements of Section 08710 of these
Specifications. Welding of hinges to frames will not be permitted. Frames shall be
mortised, reinforced, drilled and trapped to templates to receive all mortised hardware.
Frames to receive surface applied hardware shall be provided with reinforcing plates
only. Provide cover boxes in back of all hardware cut-outs. Door frames shall be
punched to receive rubber or vinyl door silencers. Provide three silencers on lock
sides of single doors and two silencers for each leaf in heads of double door frames.
Furnish the required number and type of silencers with the frames. Lock strikes shall
be set out and adjusted to provide clearance for silencers. All hardware preparation
and reinforcement shall be in accordance with Steel Door Institute SDI 107.

Mullions and Transom Bars: Mullions and transom bars shall be closed or tubular
construction and shall member with heads and jambs and be secured thereto. Use
butt welded joints for all construction. Provide adjustable floor anchors and spreader
connections at bottom of mullions.
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Structural Reinforcing Members: Where structural steel members are indicated at
mullions, transoms or other locations and are required to be built into the hollow metal
frames, the structural steel shapes shall be provided as part of the frame assembly.

Wall Anchors: Provide metal anchors of shapes and sizes required for the adjoining
type of wall construction. Fabricate jamb anchors of steel, not lighter than the gauge
used for frame. Then locate anchors on jambs near the top and bottom of each frame
and at intermediate points not over 24-inches apart.

1. For frames set in masonry, provide 10-inch long corrugated or other deformed
type adjustable anchors at jambs. Provide mortar guard at lock. Anchors shall
be galvanized.

2. For frames set in wood or metal stud partitions, weld or otherwise securely
fasten anchors to back of frames at jambs, make provisions for securing
anchors to wood studs with No. 12 round head wood screws, or by nailing.
Make provisions for securing anchors to steel studs with 1/4 round head
machine screws, nuts and washers or by welding.

Floor Anchors: Provide floor clips of not less than 16 gauge steel and fasten to
bottom of each jamb member for anchoring frame to floor construction. Clips shall be
adjustable and drilled for 3/8-inch diameter anchor bolts. Anchors shall be galvanized.

Extension Clips: Where floor fill occurs, the bottom of frames shall terminate at the
indicated finished floor levels and be supported by an adjustable extension clip angle
resting on and anchored to the structural slab.

Frame Prime Coat: All surfaces of all frames that will be concealed after the
installation shall receive a field application of an approved coat of asphaltic bituminous
primer paint.

The manufacturer shall use extreme care in preparing the frames for contact with the
concrete grout required in the jamb portion of all frames. Frames that rust out or
become defective by rusting action shall be removed, new frames installed and
refinished, all by the Contractor at no additional cost to the Owner.

Grouting: All hollow metal frames set in masonry shall have the head and jambs
grouted full.

Labeled Frames: Where a UL-labeled fire door is specified or shown, metal frame
and anchorage hardware shall be UL listed and labeled. Do not remove label from
frame.

Frames shall be prime painted at the factory in accordance with 3.02 of this Section.
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A

Flush Hollow Metal Doors

General Requirements: Doors indicated on Drawings as flush hollow metal and
including flush hollow metal doors with glazed and/or louvered openings shall comply
with the type, or types, or construction as specified. Doors shall be furnished as a
package unit complete with frames as specified herein before and prepared to receive
the hardware in accordance with the requirements of Section 08710 of these
Specifications.

Construction: Hollow metal doors shall be of the flush, seamless, extra heavy-duty
type for high use, industrial applications. Doors shall be constructed using 16 gauge
sheet steel face panels either welded to a reinforced steel core or chemically bonded
to a composite core. Core shall be constructed of rigid urethane foam, rigid
polystyrene foam, phenolic resin impregnated hexagonal honeycomb, or a metal grid
fabricated from 16 gauge steel channels. Doors constructed using metal spacers or a
metal grid shall be filled with glass fiber insulation. Top and bottom edges of door
shall be formed with continuous, minimum 16 gauge steel channels. Top and bottom
edges shall be finished flush and sealed against water penetration. Hinge edge shall
be reinforced with a continuous, minimum 14 gauge steel channel built up to
additional thickness at hinges. Lock edge shall be reinforced with a continuous 14
gauge steel channel or bar. Internal reinforcement for lock and exit hardware shall be
box type, minimum 16 gauge, with reinforcing plates on both sides of door. Internal
reinforcement for closers and overhead holders shall be 12 gauge, located on both
sides of door. Edge seams formed by face sheets at hinge and lock stiles shall be
continuously arc welded top to bottom and ground smooth.

Type and Gauges of Metal: Metal for doors shall be cold-rolled sheets with clean
smooth surfaces. The gauges of metal shall be as herein specified. Metal shall be
phosphate treated prior to painting.

Workmanship: The finished work shall be rigid, neat in appearance and free from
defects. Form moulded members shall be straight and true, with joints coped or
mitered, well formed and in true alignment. All welded joints on exposed surfaces
shall be dressed smooth so they are invisible after finishing.

Door Sizes and Clearances: Doors shall be of type, sizes and design indicated,
1-3/4-inch thick. The clearances for doors shall be 1/8-inch maximum at jambs and
heads, 1/8-inch maximum at meeting stiles of pairs of doors, 3/4-inch maximum at
sills without thresholds and 1/4-inch maximum between threshold and door.

Stile Edges: The lock edges of stiles shall be rounded for double-acting doors and
beveled 1/8-inch in 2-inches for other hollow metal doors. Double beveled and
straight edge doors are acceptable, providing they will swing free under all operating
conditions. Pairs of hollow metal doors shall have rebated edges at stiles. Pairs of
doors, except for pairs of doors with vertical rod panic hardware, shall have a steel
astragal attached to the inactive leaf for inswinging doors and attached to the active
leaf for outswinging doors.
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Weatherstripping:  Weatherstripping shall be furnished in accordance with the
requirements of Section 08735 of these Specifications.

Provisions for Hardware: Mortise, reinforce, drill and tap doors at factory to receive all
hardware in accordance with the requirements of Section 08710 of these
Specifications. Doors shall be field drilled and tapped for surface hardware. Provide
metal reinforcing plates for locks and all mortised hardware as required. The gauges
of metal for reinforcing plates shall comply with the manufacturer's recommendations
for the type of hardware used and the size required by commercial standard. All
hardware preparation and reinforcement shall be in accordance with Steel Door
Institute SDI 107.

Location of Hardware: The location of hardware in connection with hinged and other
swing type hollow metal doors and frames shall be in accordance with the
manufacturer's current printed specifications.

Louvers for Doors: Louvers indicated for interior doors shall be stationary sight-proof
type with a minimum of 60 percent of free air area. Make louvers for exterior doors
weatherproof. Construct louvers of 18 gauge steel for interior doors and 16 gauge
steel for exterior doors. Louvers for exterior doors shall be provided with aluminum
insect screen. Louvers shall be of fixed type of standard design and construction as
produced by the door manufacturer. Louvers on UL-listed fire doors shall be UL
approved, fusible link type designed to automatically lock closed at 135 degrees F.

Labeled Doors: Where shown or specified, flush metal doors shall be furnished with
UL fire door label. Label shall not be removed from door. UL-labeled doors shall be
furnished with UL approved automatic closers and shall be self-latching on closure.
All labeled pairs of doors, except pairs of doors with vertical rod panic devices, shall
have overlapping, surface mounted, steel astragals.

Thermal and Sound Rated Doors: All exterior flush metal doors and doors to
unheated garage areas shall have an apparent U factor not to exceed 0.10
Btu/square foot/hour/degree F. Cores of interior doors on equipment rooms
containing noisy equipment such as compressors or elevator machinery shall have a
sound transmission class rating of not less than STC 34 in accordance with ASTM E
90 and ASTM E 413. Sponge neoprene seals and automatic door bottoms shall
comply with the requirements of Section 08735 as applicable.

Stick Assemblies

Stick assemblies shall be fabricated from 16 gauge, cold rolled steel, accurately cut
and welded together at the factory into a rigid frame. Frame assembly shall be
phosphatized and finished as specified herein for metal frames. Steel glazing heads
shall be provided for glazed areas. Mullion sections shall have identical face
dimensions and jab depths as open sections. Transom bar and sill sections shall be
flush with faces of adjacent vertical members. Section shall be of double rabbet
design.
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3.01

3.02

Where shown, transom panels shall be hollow metal type panels, 1-3/4-inch in
thickness, with 20 gauge steel face sheets. Transom panels shall be bounded on
bottom with transom bar. Transom panels shall be finished as specified herein for
metal doors and frames.

Execution

Installation

Installation of Metal Frames: Set frames in position, plumb, align and brace securely
until permanent anchors are set. Anchor bottom of frames to floors with expansion
bolts, or with power fasteners. Build wall anchors into walls, or secure to adjoining
construction as indicated or specified. Grout frames and transoms full in masonry
walls. Where frames require ceiling struts or other structural overhead bracing, they
shall be anchored securely to ceilings, or structural framing above. All methods shall
be in conformance with the manufacturer's recommendations and Steel Door Institute
SDI 105. Metal frames shall be field painted after installation to match door panels.

Installation of Metal Doors: Hang doors after frames are securely in place in
conformity with the manufacturer's recommendations. Make necessary adjustments
after door is installed so that it operates with maximum ease and efficiency. The
manufacturer shall provide one pint of each finish color to the field for touch-up of all
nicks, mars and other imperfections.

Installation of Prefinished Doors: Prefinished doors shall not be hung until all related
construction and installation work which could result in damage to door finish is
completed. Protective coverings shall remain in place until all other trades have
completed their work.

Surface Preparation and Shop Painting

Primed Finish: Apply a primer finish to all ferrous metal surfaces furnished under this
Section. Clean and phosphatize metal surfaces to assure maximum paint adherence,
follow with a dip or spray coat of rust-inhibitive primer on all exposed surfaces. Primer
shall be oven-baked for maximum hardness and durability. Primer shall be capable of
passing a 200 hour salt spray test in accordance with ASTM B 117.

Factory Finish: After cleaning and application of the prime coat, apply one coat of
baked enamel to the primed surface. Finished surfaces shall be smooth and free
from irregularities and rough spots. The time and temperature for drying shall be in
accordance with manufacturer recommendations for developing maximum hardness
and resistance to abrasion. Colors shall be selected by the Engineer from the
manufacturer's standard color chart. Painting should be protected with a plastic
covering to be removed after installation and when all other trades have completed
their work.
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Finish paint shall be capable of passing a 250 hour salt spray test in accordance with
ASTM B 117, a 1,000 hour humidity test in accordance with ASTM D 1735, and a
1,000 hour weather exposure test in accordance with ASTM D 822. Finished paint
shall have a dry film thickness of not less than 1.5 mils.

Cleaning

Upon completion, metal surfaces of doors and frames that are factory finished shall
be thoroughly cleaned and touched-up as recommended by the door manufacturer.

END OF SECTION
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Part 1
1.01

1.02

1.03

1.04

Fiberglass Reinforced Polyester Doors
General

Scope

Provide fiberglass reinforced polyester exterior flush doors in exterior, hollow steel
frames at locations shown on the Drawings.

Design Requirements
Provide flush type FRP doors 1-3/4-inches thick.

Provide tubular frame members, fabricated in accordance with the manufacturer's
standard fabrication methods.

Provide insulated openings in doors as indicated, with the manufacturer's standard
aluminum moldings and stops with removable stops on the inside. Glazing materials
and installation shall be in accordance with Section 08810 of these Specifications.

System Performance

Provide exterior door assemblies that have been designed and fabricated to comply
with requirements for system performance characteristics listed below as
demonstrated by the testing manufacturer's corresponding stock systems according
to test methods designated: Thermal Transmittance (exterior doors) - U-value of not
more than 0.09 BTU/per AAMA 1503.1.

Submittals

Submit manufacturer's  specifications, standard details and installation
recommendations for components of fiberglass reinforced polyester doors required for
the Project, including test reports certifying that products have been tested and
comply with performance requirements.

Submit shop drawings and engineering data for fabrication and installation of
fiberglass reinforced polyester doors, including elevations, detail sections of typical
composite members, hardware mounting heights, anchorages, reinforcement,
expansion provisions and glazing.

Submit 6-inch samples of each type and color of fiberglass reinforced polyester finish
and 12-inch long sections of extrusions or formed shapes. Where normal color and
texture variations are to be expected, include two or more units in each set of samples
showing limits of such variations.

Furnish templates, diagrams and other data to fabricators and installer of related
work, as needed for coordination of operators, doors, frames, hardware, concrete
work, electrical work, air supply, etc.

11/04/07 2016-028\XA08225



08225 - 2

Fiberglass Reinforced Polyester Doors

1.05

A

1.06

Part 2
2.01

2.02

Storage and Protection

All materials supplied shall be delivered to the site in their original, unopened
packages with labels intact. All materials supplied shall be packages in individual
corrugated cartons. Doors shall "float" within cartons, with no portion of door in
contact with outer shell. Materials shall be inspected for damage and the
manufacturer informed of any discrepancies. Unsatisfactory materials shall not be
used.

All materials shall be stored in accordance with the requirements of Section 01730 of
these Specifications.

Quality Assurance

The manufacturer shall provide the Engineer with written certification that all products
furnished comply with all applicable requirements of these Specifications.

Products

Acceptable Manufacturers

FRP doors as manufactured by Special-Lite, Inc. of Decatur, Michigan have been
used for design standard. The following manufacturers are acceptable, subject to
compliance with these Specifications: Tubelite, Vistawall.

Take field measurements prior to fabrication to ensure proper fitting of work.

General Fabrication

Complete fabrication, assembly, finishing and other work before shipment to the
Project site. Disassemble components only as necessary for shipment and
installation. The manufacturer shall provide fasteners for surface mounted door
closers.

Perform fabrication operations, including cutting, fitting, forming, drilling and grinding
of material in a manner which prevents damage to exposed finish surfaces.

Complete cutting, fitting, forming, drilling and grinding prior to cleaning, finishing and
surface treatment. Remove arises from cut edges and ease edges and corners to a
radius of approximately 1/64-inch.

Install reinforcing as necessary for high-traffic performance; separate dissimilar
metals with bituminous paint or other separator which will prevent corrosion.

Maintain accurate relation of planes and angles, with hairline fit of contacting
members.
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Fiberglass Reinforced Polyester Doors
Fasteners: Conceal fasteners wherever possible.
Aluminum Members
Alloy and temper recommended by the manufacturer for strength, corrosion
resistance and application of required finish shall be in accordance with ASTM B 221

for extrusions, ASTM B 209 for sheet/plate, minimum wall thickness shall be 1/8-inch.

Dark bronze anodized aluminum finish shall be AAM12C22A42, (Class 1 anodized),
0.7 mils or greater thickness.

Fasteners

Fasteners shall be aluminum or other materials warranted by the manufacturer to be
non-corrosive and compatible with aluminum components.

Brackets and Reinforcements

Provide non-magnetic stainless steel or hot-dip galvanized steel complying with ASTM
A 386.

Provide the manufacturer's standard reinforcement for each type of hardware
required, not less than 0.125-inch thick.

Provide the manufacturer's recommended fasteners reinforcement.

Core Material

High density foam of five pounds per cubic foot of density. Core shall not contain any
chlorofluorocarbons (CFSs) nor shall CFCs be used in the core foaming process.

Face Material

General: FRP, 0.120-inch minimum thickness, with pebble- like embossed finish.
Color of both sides of the doors shall be "dark brown".

Impact Strength of Face Sheets: ASTM D 1242, Izod Impact Strength, 13.5
foot-pounds per inch of notch.

Abrasion Resistance of Face Sheets: ASTM D 1242, 1,000 cycles of Model 503
Taber Abraser with a 1,000 gram load, not to exceed 0.23 percent of weight loss.

Hardness of Face Sheets: ASTM D 2583, Barcol Meter Hardness Test, not more
than 50.

Humidity Resistance of Face Sheets: ASTM D 570, water absorption not greater than
0.40 percent after 24 hour immersion.
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A

2.09

2.10

2.1

Part 3
3.01

Hardware

All hardware shall conform to the requirements of Section 08710 of these
Specifications.

Hardware shall be installed by the door manufacturer.

Door Weatherstripping

The manufacturer shall install "brush" type weatherstripping insert into tubular rails
and stiles. Weatherstripping shall be mounted to the bottom rail of all doors, to the
meeting stile of double doors, and to the top rails of doors located directly under other
doors.

Door Grilles

Door grilles shall be fabricated from extrusions of 6063T5 aluminum alloy with Class 1
dark bronze anodized finish and integral, bronze-colored insect screen. Grilles shall
seal weathertight to the door without exposed sealant and shall be designed to
prevent blowing rain passing through the grille. Grilles shall be of a size as shown on
the Door Schedule, have a minimum of 33 percent free area, and include only
stainless steel fasteners.

Door Frames

Door frames shall be one-piece tubular extrusions of 6063T5 aluminum alloy with a
minimum 1/8-inch wall thickness and a 2-inch x 6-inch overall dimension. Joints shall
be reinforced with internal anchors to physically interlock frame members. Frames
shall be internally reinforced at hardware attachment points and shall be mortised,
reinforced, drilled and tapped to receive all mortised hardware. Frames shall have a
dark bronze anodized finish. Door frames shall have thick pile weatherstripping at
both jambs and head.

Execution

Installation

Inspect all surfaces to receive work. Notify the Engineer in writing of conditions
detrimental to the proper and timely completion of the work. Commencement of work
shall signify acceptance of conditions and subsequent adjustments shall be the
responsibility of the Contractor.

Install doors and frames complete with necessary hardware, jamb and head mold
stops and anchors in accordance with the shop drawings, manufacturer's instructions,
and as specified herein.

Doors shall be installed with proper clearances and shall operate smoothly and easily.
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Field Painting

Field painting shall be in accordance with the requirements of Section 09900 of these
Specifications.

Inspection and Testing

Following installation, doors will be inspected and tested for proper installation and
function. The Contractor shall make, at the Contractor's own expense, all necessary
changes, modifications, and/or adjustments required to ensure a satisfactory
installation.

Cleaning

Upon completion of installation, leave areas of work in a neat, clean condition.
Remove all debris caused by work of this Section from the premises.

Upon completion of installation, including work by other trades, lubricate, test, and

adjust doors to operate easily, free from warp, twist or distortion and fitting
weathertight for the entire perimeter.

END OF SECTION
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Part 1
1.01

1.02

1.03

1.04

Aluminum Windows
General

Scope

The work covered by this Section consists of furnishing all labor, equipment and
material required to fabricate and install all aluminum windows, including screens,
hardware and related work, as described herein and/or shown on the Drawings.

Submittals

Shop drawings and engineering data shall be submitted in accordance with the
requirements of Section 01340 of these Specifications.

Shop drawings shall indicate elevations of windows, full size sections, thickness,
fastenings, proposed method of anchoring, the size and spacing of anchors, details of
construction, method of glazing, mullion details, method and materials for
weatherstripping and details of installation.

Where metal sub-frames, stools, castings, sills, trim, window cleaners, bolts and other
related items are required, shop drawings shall show the assemblage and
connections of windows and adjacent work.

Storage and Protection

Protection and care shall be used in handling windows during transportation and at
the job site. Store windows upright on pieces of lumber in a dry location and under
cover.  After installation, protect windows from damage during subsequent
construction activities.

General Requirements for Windows

Sizes and Combinations: Furnish windows of sizes and combinations indicated, and
locate fixed sections as detailed. The standard commercial tolerances for overall
sizes and for thickness of metal as defined in AAMA Specifications shall apply where
applicable.

Construction and Workmanship: Construct windows to produce results specified and
to assure neat appearance. Make permanent joints by welding, or by mechanical
fastenings. Joints shall be of strength to maintain the structural value of members
connected. Welded joints shall be solid, have excess metal removed, and dressed
smooth on exposed and contact surfaces. The dressing shall be done so that no
discoloration or roughness will show after finishing. When welding flux is used, it shall
be completely removed immediately after the welding is completed. Joints formed
with mechanical fastenings shall be closely fitted, sealed with mastic and made
permanently watertight. Except as designated otherwise, frames and sash shall be
assembled at the plant and shipped as a unit with hardware unattached.
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C.

Accessories: Furnish all necessary hardware, fastenings, clips, fins, anchors and
other appurtenances necessary for complete installation of windows. Except as
specified otherwise, anchors and fastenings shall be aluminum or non-magnetic
stainless steel.

Hardware: The items, type and function of hardware required shall be as specified
under each individual window type. Hardware shall be of suitable design and have
sufficient strength to perform the function for which it is used. It shall be attached
securely to the windows with non-corrosive bolts or self-tapping screws.

Provisions for Glazing: Sash shall be designed for securing glass with beads or
glazing clips and glazing compound as indicated or specified for each basic window
type. Where insulating glass is specified, rabbets shall be of adequate depth to
receive the glass and glazing accessories. Where vinyl, neoprene or synthetic rubber
gaskets are used in connection with glazing beads, the color of gaskets shall be
black. Glazing beads shall be of the extruded snap-in type and shall have no exposed
screws. Glazing legs shall be minimum 0.75-inch in length.

Performance: Unless otherwise specified or required by AAMA Specifications,
windows shall meet the following performance criteria:

1. Air Infiltration: Air infiltration shall not exceed 0.15 cfm per liner foot of
operating sash perimeter at a pressure differential of 6.24 psf in accordance
with ASTM E 283.

2. Water Infiltration: Water infiltration shall be zero at a pressure differential of
6.24 psf in accordance with ASTM E 331.

3. Deflection: Deflection under design load shall not exceed L/175 of unsupported
span in accordance with ASTM E 330. No permanent deformation shall occur.

Quality Assurance

All aluminum windows shall conform with Specification C-A3-HP, VP-A3-HP, P-A3
HP, DH-A3-HP, or TH-A3, as applicable, in ANSI A134.1 (AAMA 302.8). All
aluminum windows shall be labeled with the AAMA "QUALITY CERTIFIED" label and
shall be of the sizes and types shown on the Drawings. The window manufacturer
shall submit to the Engineer, through the Contractor, copies of certified test reports
demonstrating compliance with the above referenced standards.

If requested by the Engineer, the Contractor shall submit samples of extruded frame,
sash and trim members and hardware used in fabricating windows and screens.
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2.02

Aluminum Windows

Warranty

Warrant windows against failure of materials or workmanship to include excessive
leakage or air infiltration, excessive deflections, faulty operation of sash, deterioration
of finish or metal in excess of normal weathering, and defects in hardware and
weatherstripping.

Products

Acceptable Manufacturers

Aluminum windows shall be manufactured by Kawneer Company, Inc., Disco
Aluminum Products, Winco Ventilator Company or Ware Aluminum Windows.

Materials and Construction

All windows shall be of the types and sizes shown on the Drawings and shall be
constructed of extruded aluminum sections. All windows shall be of monumental
construction with minimum 2-inch deep sections.

All principal window members, including muntins, shall be of Alloy 6063-T5, having a
tensile strength of not less than 22,000 psi. Sections shall not be less than 0.062-inch
thick, true to details and with clean, well defined profiles.

The corners of the window frames shall be coped, double mortise and tenon
construction providing rigid and secure connection. All mechanically connected joints
shall be factory sealed using a non-hardening elastomeric compound conforming with
AAMA 803.2.

The alloys for aluminum and the construction of windows and accessories shall be
in accordance with the current published specifications of the manufacturer for the
type, model or series specified, and with modifications and other specific
requirements as described herein.

All screws, nuts, washers, bolts, rivets and other miscellaneous fastening devices
incorporated in the product shall be of aluminum or nonmagnetic stainless steel and
shall be of sufficient strength to perform the functions for which they are used.
Fasteners which are concealed when the window is installed and closed may be of
magnetic stainless steel having a chromium content of not less than 16 percent.

Hardware having exposed component parts shall be of aluminum, bronze, or
nonmagnetic stainless steel and shall be of sufficient strength to perform the functions
for which it is used. All locking hardware shall be white bronze with U.S. 25-D as
standard finish. Hardware shall be applied to sash members by means of screws
and/or stainless steel inserts. Stainless steel inserts shall be used where hardware
applies a reverse pressure. Projected and drop-head in-swing windows shall be
provided with 4-bar stainless steel Anderberg hinges. Exposed counter-
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balancing-mechanism housings, roto-operator arms and guide-follower hardware may
be of cadmium- or zinc-plated steel in accordance with ASTM B 633 or B 766. Nickel-
or chrome-plated steel, where used, shall be in accordance with ASTM B 456, Type
KS.

The entire periphery of all operating ventilators shall be continuously weatherstripped.
Weatherstrip shall be of resilient material compatible with aluminum and resistant to
weathering. Flexible vinyl weatherstrip, where used, shall be equal to Commercial
Standard CS 230-60. Weatherstripping shall effect a minimum air infiltration as
required by AAMA. Weatherstripping shall engage so as not to require locking to
pass air infiltration tests. Weatherstripping shall be replaceable without removing
ventilator from frame.

Anchoring devices used in the erection of windows shall be of aluminum,
nonmagnetic stainless steel or other noncorrosive material compatible with aluminum.

Unless otherwise shown or specified, all aluminum windows shall have a 0.4 mil,
clear, anodized finish conforming to AA-M10C22A31 (Alcoa 204R1). Where dark
bronze or black anodizing is specified, windows shall be etched and coated with a
0.7-mil, integral color anodized finish conforming to AA-M10C22A42.

Protective Coating

Where aluminum windows contact dissimilar metals, concrete, or masonry, the
contacting surfaces shall be given two heavy coats of alkali-resistant bituminous paint
conforming to Federal Specification TT-C-494.

Execution

Installation of Windows

General: Windows shall be installed and adjusted by experienced and qualified
window erectors and using only skilled window mechanics. Aluminum windows shall
be installed, without forcing, into prepared openings, in accordance with the shop or
setting Drawings. Set windows at the proper elevation and location, plumb, level and
in alignment; properly brace frames to prevent distortion and misalignment. Protect
aluminum from dissimilar materials as hereinbefore specified. Lubricate hinges and
hardware for smooth and quiet operation.

Sealant: The entire perimeter of the windows shall be caulked with a sealant
conforming to AAMA 808.1 and in conformance with the requirements of Section
07900 of these Specifications. Remove excess sealant before it hardens.

Anchors and Fastenings: Anchor window units to masonry, or to other adjoining or
adjacent construction as shown on details and approved shop drawings. Where
windows are set in prepared masonry openings, place the necessary anchorage
during progress of wall construction. Anchors and fastening shall be built into,
anchored or bolted to the jambs of openings and shall be fastened securely to the
windows or frames, and to the adjoining construction. Unless otherwise detailed,
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anchors shall be spaced not more than 18-inches apart on heads, jambs and sills. All
anchors shall have sufficient strength to hold the member firmly in position.

Glazing: Glazing shall be performed in accordance with the requirements of Section
08810 of these Specifications. The glazing contractor shall furnish an approved
glazing compound for glazing aluminum windows. The glazing compound shall have
a composition particularly adapted for use with aluminum windows and shall not
require painting to protect it from drying out or deterioration. The glazing contractor
shall remove from the glazing surfaces of the sash any materials to which the glazing
compound will not readily adhere.

Cleaning

Metal surfaces of windows shall be cleaned on both the inside and outside of all
mortar, plaster, paint and other foreign matter to present a neat appearance and
prevent fouling of weathering surfaces, weatherstripping or the operation of hardware.
In addition, windows shall be washed off with a stiff fiber brush, soap and water and
thoroughly rinsed with clear water. Where aluminum windows have become stained
or discolored, they shall be cleaned or have finish restored in accordance with
recommendations of the Architectural Aluminum Manufacturer's Association. Stained,
discolored or abraded windows that cannot be satisfactorily repaired shall be replaced
with new windows, at no additional cost to the Owner.

END OF SECTION
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Part 1
1.01

1.02

1.03

1.04

Finish Hardware
General

Scope

The work covered by this Section consists of furnishing all labor, equipment and
material required to construct and install all finishing hardware and related work as
described herein and/or shown on the Drawings.

Qualifications

The hardware supplier must be an established firm dealing in contract finishing
builder's hardware, with a sample room and adequate inventory. This supplier must
be prepared to provide a competent representative to service hardware on the jobs as
may be required. This hardware supplier shall be a regular franchised distributor for
all hardware, materials and equipment required in this Section.

Submittals

Shop drawings and engineering data submittals shall be made in accordance with the
requirements of Section 01340 of these Specifications. A complete schedule of each
item of hardware required for each door or item of equipment shall be submitted. List
hardware item number, manufacturer, manufacturer's number or symbol and finish.

Submit complete manufacturing data as follows:
1. Specifications and installation data on door hardware of all types.

2. With shop drawings, a brochure showing and describing each type of hardware
that is being supplied to the Project.

Templates: Supply all necessary templates and template information to door and
frame manufacturers in ample time to prevent delay to progress of Project.

Storage and Protection

Provide adequate locked storage space for hardware before distribution and
installation.

Properly tag, index and file all keys as directed prior to turning over to Owner.

Hardware shall be checked after delivery to the Project by the hardware supplier
before it is installed.

Package each item of hardware and each lock set separately in individual containers,
complete with necessary screws, keys, instructions and installation template for
spotting mortising tools. Match each container with item number corresponding to
number shown on the Contractor's hardware schedule.
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Part 2
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2.02

Quality Assurance

The manufacturer shall provide written certification to the Engineer that all products
furnished comply with all applicable requirements of these Specifications.

Products

Acceptable Manufacturers

The hardware manufacturer shall be an experienced, reputable firm with a full line of
door hardware.

Mortise locksets shall be UL listed and shall be Sargeant "7800 Line", Yale "Series
8000" or Schlage L9000 "Series 064".

Cylindrical locksets shall be Sargeant "7-Line" or Yale "Series 5400".

Exit devices on doors with mullions shall be Sargeant "9863 Series" or Yale "Series
1500/2540".

Exit devices on doors without mullions shall be Sargeant "9728 Series" or Yale
"Series 1520/2520".

Butt hinges shall be manufactured by Hager, Stanley, Yale or Lawrence Brothers.
Door closers shall be LCN 4010 Series, Sargeant 150 Series or Yale 3500 Series.

Combination door closer/door holder releases shall be Yale "4800 Series" or Norton
"Series 7800".

Materials and Construction

Keys and Keying: All locksets shall be masterkeyed to all existing locksets with the
master key. Five master keys shall be provided to the Owner, with five copies of each
key required for the work.

Construction Keying: Furnish all locks and cylinders construction keyed. Furnish
Contractor with six construction master keys. At completion of job, the insertion of
permanent key shall void the construction master key.

Mortise Locksets: Unless otherwise shown or specified, mortise locksets shall be
heavy duty, mortise type conforming to Federal Specification FF-H-106, Type 86 and
ANSI A156.2, Series 1000, Grade 1. Lockset shall have spherical knobs, escutcheon,
2-piece, 5/8-inch throw antifriction latch bolt, 1-inch throw deadbolt, 6-pin brass
tumbler lock mechanism, and curved lip strike conforming to ANSI A115.1. Lockset
shall be UL listed.
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Cylindrical Locksets: Unless otherwise shown or specified, cylindrical locksets shall
be heavy duty, bored cylindrical type conforming to Federal Specification FF-H-106,
Type 161 and ANSI A156.2, Series 4000, Grade 1. Lockset shall have spherical
knobs with recessed opening for key and/or turn mechanism, standard backset, and
curved lip strike conforming to ANSI A115.3. Lockset shall be UL listed.

Panic and Fire Exit Devices: Where shown or specified, UL labeled panic and/or fire
exit devices shall be furnished. Panic and fire exit devices on single doors and on
pairs of doors with mullions shall be heavy duty, mortise type with 6-pin tumbler
locking mechanism, 1-inch diameter crossbar, bar lockdown device, pull-side handle
with thumbpiece and escutcheon. Bar lockdown device shall be allen key operated
and shall retract latch bolt when in the locked position. Exit devices shall be UL listed.

1. Panic and fire exit devices on pairs of doors without mullions shall be heavy
duty, concealed, vertical rod type. Exit device shall have 1-inch diameter
crossbar, bar lockdown device, pull-side handle with thumbpiece and
escutcheon. Bar lockdown device shall be allen key operated and shall retract
vertical rod bolts when in the locked position. Exit device shall be UL listed.

2. Fire-rated pairs of doors with vertical rod exit devices on both leaves shall not
have astragals.

Butt Hinges: Unless otherwise specified, doors 60-inches high and not over
90-inches high shall receive three full mortise butt hinges. Doors over 90-inches and
not over 120-inches high shall receive four full mortise butt hinges. Hinges shall be of
the stainless steel, 2 race ball bearing type. Out-swinging exterior doors shall have
nonremovable pins. Minimum gauge of all hinges shall be 0.134-inch, unless
indicated otherwise, with minimum size of 4-1/2-inches by 4-1/2-inches. Hinges shall
be of a type and size to allow for proper door swing and clearance.

Door Closers: Automatic door closers shall have full rack and pinion construction with
heat treated steel rack and pinion and cast iron or bronze hydraulic case. Close shall
have separate valves for adjustment of latching speed and closing speed, 50 percent
closing power spring adjustment, separate valve for adjustment of backcheck
cushioning and tamperproof, rectangular, full metal cover. Backcheck shall be
effective at approximately 70 degrees for both regular and parallel arm applications.
Closers shall be surface mounted and through bolted on the door and, whenever
possible, shall be mounted on the room or interior side. Closers with parallel arms on
exterior doors shall be the next larger size than normally used with the door. Closers
on exterior doors, cross-corridor doors and stairwell doors shall have hold-open
devices adjustable from 85 through 180 degrees. All door closers shall be furnished
with a five year warranty from the manufacturer. Closers shall have finish to match
other door hardware. Door closers shall be UL listed.

Combination Door Closer/Door Holder-Release: All fire-rated exterior doors,
cross-corridor doors and stairwell doors shall be equipped with a combination door
closer and door closer-release device. The closer/holder shall be a UL approved,
electromechanical device designed to automatically release the door from a hold-open
position and close it in the event of a fire. The device shall feature a
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solenoid-operated plunger valve to seal the hydraulic diameter and hold the door and
a ball-check valve to allow the door to open. The closer/holder shall have a built-in,
ionization-type smoke detector mechanism to trip the release mechanism and cause
the door to close. On pairs of doors, only one of the closer/holder devices shall be
equipped with a smoke detector, but both doors shall be released simultaneously by
the action of the single detector. In the event of a power failure, the doors shall be
released and the closer shall function as a standard automatic, hydraulic door closer.
The release mechanism shall be automatically reset when power is restored or when
the products of combustion have cleared. The closer/holder shall be capable of
holding the door at any desired angle between 85 and 145 degrees and shall be
top-jamb mounted on the stop side of the door. The closer/holder shall operate on
120 volt, 60 Hz, single phase power with concealed wiring.

Latch Bolts: On pairs of doors without panic or fire exit devices, the active leaf shall
have lockset and automatic door closer as specified herein. The inactive leaf shall
have independent, manually operated, stile-mounted latch bolts at top and bottom.
No lockset or closer hardware shall be provided on the inactive leaf with latch bolts.
Latch bolts shall be of the flush-mounted, lever arm type and shall have US 26D or
US 32D satin finish. Door leaves shall be furnished with an overlapping steel astragal
attached to the inactive leaf for in-swinging doors and attached to the active leaf for
out-swinging doors.

Stops: Doors shall be equipped with door bumpers or door stops where specified or
required to protect wall surfaces. Whenever possible, a wall-type door bumper shall
be used in lieu of a floor stop. All wall bumpers shall be the concave type and of cast
material with concealed screws. Floor stops shall be of cast material. All bumpers,
stops and holders shall have proper type mounting and anchoring devices. Door
stops and bumpers shall have US 26D or US 32D satin finish.

Kickplates: Where specified, doors shall be furnished with stainless steel kickplates.
One kickplate shall be furnished per leaf unless otherwise specified. Kickplates shall
be approximately 10-inches high and shall have a width equal to the door width less
3-inches. Finish shall be US 3D. Kickplate shall be located on the stop side of the
door.

Pullplates: Pullplates shall be 3-1/2 x 15-inches in size with square corners and
8-inch flat bar pull. Plate material shall have a minimum thickness of 0.094-inch.
Pullplate shall have the word "PULL" engraved at the top in 7/8-inch high, upper case
letters. Letters shall be filled with black enamel. Plates shall include stainless steel
oval head screws for installation.

Pushplates: Pushplates shall be 3-1/2 x 15-inches in size with square corners. Plate
material shall have a minimum thickness of 0.094-inch. Pushplate shall have the
word "PUSH" engraved at the top in 7/8-inch-high, upper case letters. Letters shall be
filled with black enamel. Plates shall include stainless steel oval head screws for
installation.

Lockset Function: Unless otherwise shown or specified, lockset function shall be as
follows:
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2.02

Part 3
3.01

3.02

Finish Hardware

1. Entrance Doors: Latch bolt by both knobs; from outside by key. Outside knob
locked or unlocked from inside by turn button on cylindrical locks (Fed. 161A,
ANSI F81) and from door stile by pushbuttons on mortise locks (Fed. 86A, ANSI
F08). Dead bolt on mortise locks from outside by key or inside by turn lever.

2.  Closet, Passage, Lunchroom and Public Restroom Doors: Latch bolt by both
knobs on cylindrical locks (Fed. 161N, ANSI F75) and mortise locks (Fed. 86N,
ANSI FO1).

Weatherstripping: All exterior doors shall be weatherstripped. Weatherstripping shall
be in accordance with the requirements of Section 08735 of these Specifications.

Thresholds: Thresholds shall be furnished under Section 08735 of these
Specifications.

Finish: All hardware shall receive finish as specified herein or selected by the
Engineer. In general and unless otherwise shown or specified, all butt hinges,
locksets, panic devices and flatware shall be stainless steel with US 32D finish. Cast
items, such as stops, bumpers, flush bolts, etc., shall have US 26D dull chrome finish.
Those items not available in US 32D or US 26D finish shall be aluminum or anodized
aluminum.

Hardware Schedule

The schedule of finish hardware to be installed on doors shall be as shown on the
Drawings.

Execution

Location

Before installation of any hardware, verify the positioning of each type of assembly.
This will include the exact location of each element of hardware.

Distances from the floor to centerline of each hardware item shall be as
recommended by the hardware supplier.

Installation

Install hardware such that it is accurately fitted, securely applied and carefully
adjusted in accordance with manufacturer's instructions. Use care not to injure other
work when installing.

When required, remove and replace doors so that door bottoms and tops may be
painted.

Remove all visible hardware before painting is begun and replace afterwards, prior to
completion of building.
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D. The Contractor shall protect all hardware during construction work and replace
defective units.

3.03 Cleaning

All materials shall be free from sand holes and other imperfections. Finish shall be as
noted above. Protect all hardware during construction work and replace defective
units. Clean and polish with clean cloth and leave in good operating condition.

END OF SECTION
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Part 1

1.01

1.02

1.03

1.04

1.05

Part 2
2.01

Weatherstripping and Thresholds
General

Scope
The work covered by this Section includes furnishing and installing thresholds and

weatherstripping for all doors furnished under these Specifications as shown on the
Drawings or required for a complete installation.

Coordination

The Contractor shall coordinate the work under this Section with work under the
Section 08110 of these Specifications.

Submittals

Submit complete shop drawings and engineering data in accordance with the
requirements of Section 01340 of these Specifications.

Submit samples (3-inch minimum length) of all resilient weatherstripping materials.

Storage and Protection

Weatherstripping and thresholds shall be stored and protected in accordance with the
requirements of Section 01611 of these Specifications.

Quality Assurance

The manufacturer shall provide written certification to the Engineer that all products
furnished comply with all applicable requirements of these Specifications.

Products

Thresholds

Unless otherwise specified or shown, thresholds shall be of the flat saddle type with
serrated surface approximately 1/2-inch in height and 4-inches in width.

Panic thresholds, for doors with vertical rod panic devices, shall be approximately
5/8-inch in height and 5-inches in width.

Thresholds for clear anodized aluminum doors or doors with stainless steel or chrome
plated finished hardware shall be of extruded aluminum alloy 6063-T5 with natural mill
finish.

Thresholds for bronze anodized aluminum doors or doors with brass or bronze finish
hardware shall be of extruded architectural bronze of a type which oxidizes to a rich,
dark bronze color.
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Weatherstripping and Thresholds

E.

2.02

Part 3
3.01

All necessary screws and fasteners shall be furnished. Fasteners for aluminum
thresholds shall be stainless steel. Fasteners for bronze thresholds shall be brass.

Weatherstripping

All exterior hollow metal [and flush wood] doors shall be weatherstripped as specified
herein.

Weatherstripping at lock-side jamb, hinge-side jamb and head shall be 3/16 x 1-inch
closed cell neoprene held in place on the frame by an extruded aluminum housing
having a minimum thickness of 0.094-inch and a clear, anodized finish. Housing shall
be furnished with a simulated bronze finish on doors with brass finish hardware.
Weatherstripping shall be equal to Reese No. D578, Zero No. 139 or National Guard
No. 130NS.

For all exterior pairs of doors without a fixed astragal, weatherstripping shall be
provided to seal the gap between the doors when they are closed. The
weatherstripping shall be 1/8 x 7/8-inch neoprene held in place on the door by an
extruded aluminum housing, having a minimum thickness of 0.094-inch and a clear
anodized finish. Housing shall be furnished with simulated bronze finish on doors with
brass finish hardware. Astragal weatherstripping shall be equal to Reese No. 103
series or National Guard No. 115 series.

Unless otherwise shown, sill weatherstripping shall be provided by a heavy duty,
automatic door bottom incorporating an extruded aluminum housing and a retracting,
closed cell, neoprene plunger as the weather seal. Plunger shall close automatically
with delayed action after the door closes and shall retract immediately when the door
opens. Door bottom shall be adjustable and shall have full mortised construction.
Door bottom shall be reversible to accommodate either right or left hinged door.
Automatic door bottoms shall be equal to Reese No. 372 or National Guard No. 320N.

Aluminum extrusions shall be of aluminum alloy 6063-T5, anodized as specified
above.

Closed cell neoprene shall be closed cell, neoprene, sponge rubber conforming to
Military Specification R6130, Type I, Grade C.

All fasteners necessary for proper installation shall be provided and shall be brass or
stainless steel.

Execution

Installation

Surfaces to receive work in this Section shall be smooth, even, sound, thoroughly
clean, dry and free of defects which would adversely affect application of this work.
Surfaces which do not meet the tolerances or quality imposed within the
Specifications, shall be repaired or replaced prior to initiating this work.
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B.

Weatherstripping and Thresholds

Install in strict accordance with shop drawings and the manufacturer's printed
instructions.

Adjust automatic door bottoms for proper operation.

Protect all work of this Section until all related work is completed. Repair or replace
damaged work at no additional cost to the Owner.

END OF SECTION
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Section 08810

Part 1
1.01

1.02

1.03

Glass and Glazing
General

Scope

The work covered by this Section consists of furnishing all labor, equipment and
material required to fabricate and install all glass and glazing and related work as
described herein and/or shown on the Drawings.

Submittals

Manufacturer's Labels: Labels showing glass manufacturer's identity, type of glass,
thickness and quality, will be required on each piece of glass. Labels must remain on
glass until it has been set and inspected. When glass is not cut to size by the
manufacturer and is furnished unlabeled as "stock to cut", the Contractor shall submit
an affidavit, or other satisfactory written evidence such as certified laboratory or mill
test reports stating the quality, thickness, type and manufacturer of the glass
furnished.

The Contractor shall submit engineering and product data on all glazing compounds
and materials. If dry glazing systems are to be used and if requested by the
Engineer, the Contractor shall submit samples of glazing system.

Prior to the installation of any glass or glazing, the Contractor shall submit a detailed
schedule identifying the type and texture of all glass units added in this Contract. The
schedule shall include the following product information: manufacturer, type (as
described under Part 2 of this Section), thickness and size of the glass unit and color
of gasket or glazing compound.

Sizes, Delivery and Storage

Sizes: The sizes of glass indicated on Drawings are approximate only. Determine
the actual sizes required by measuring frames to receive the glass at the Project site,
or from guaranteed dimensions provided by the frame supplier. No attempt shall be
made to change the size of heat strengthened tempered glass after they leave the
factory. All heat absorbing glass must be clean cut. Nipping to remove flares or to
reduce oversized dimensions of any type of glass shall not be permitted.

Delivery: Deliver glass to site in suitable containers that will protect glass from the
weather and from breakage.

Deliver sufficient glass to allow for normal breakage. All putty and glazing compounds
shall arrive at the Project site in labeled containers which have not been opened.

Storage: Store glass away from construction operations in a protected place. Store
glass on edge at a 5 to 7 degree angle from vertical and lean against sturdy uprights.
Cushion top and bottom edges with felt and separate panels with protective paper.
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Glass and Glazing

1.04

1.05

Part 2
2.01

2.02

2.03

2.04

Quality Assurance

The manufacturer shall provide written certification to the Engineer that all products
furnished comply with all applicable requirements of these Specifications.

Warranty

Provide a warranty against defective materials and workmanship in accordance with
the requirements of Section 01740 of these Specifications, with the only exception
that certain products described within this Section require warranties exceeding one
year.

Products

Acceptable Manufacturers

All types of glass shall be equal to those manufactured by Pittsburg Plate Glass
Company, Libby-Owens-Ford Glass Company or Mississippi Glass Company.

Clear Glass

Clear glass for windows shall be glazing quality, clear architectural float glass
conforming to the requirements of Federal Specification DD-G-451d. Clear glass
shall have a thickness of 1/4-inch and a daylight transmittance of not less than 88
percent. Unless noted otherwise on the Drawings, all glass shall be "clear glass" as
specified below.

Tinted Glass

Tinted glass for windows shall be glazing quality, bronze or gray tinted, architectural
float glass conforming to the requirements of Federal Specification DD-G-451d.
Tinted glass shall have a thickness of 1/4-inch and a daylight transmittance of 41-42
percent for gray and 51-52 percent for bronze. Color of tint shall be as shown on the
Drawings or selected by the Engineer.

Tempered Safety Glass

Tempered glass shall be tempered, clear float safety glass conforming to ASTM C
1048, ANSI 297.1, Consumer Products Safety Council 16 CFR 1201, and the Safety
Glazing Certification Council. Tempered glass shall be made by heating and quickly
cooling annealed glass so that the resulting glass has a strength 4 to 5 times that of
regular annealed glass. Upon breaking, tempered glass shall fracture into many fine,
pebble-like particles. Unless otherwise shown on the Drawings, tempered glass shall
have a thickness of 1/4-inch.
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2.05

2.06

2.08

2.09

Glass and Glazing

Laminated Safety Glass

Laminated safety glass shall be clear, laminated safety glass conforming to ANSI
297.1 and Consumer Products Safety Council 16 CFR 1201. Glass shall be clear,
float glass conforming to Federal Specification DD-G-451d. Laminated safety glass
shall be 5/16-inch thick and shall be UL listed as a burglary-resisting glazing material.

Wire Glass

Wire glass shall be 1/4-inch thick, polished, clear glass conforming to Federal
Specification DD-G-451d and ANSI 297.1. Glass shall be reinforced with diamond
pattern, minimum 0.020-inch diameter, welded wire mesh. Long dimension of
diamond shall be vertical. Wire glass shall be UL listed for use in fire rated and
labeled doors and interior partitions. Available wire pattern styles shall be submitted
to Engineer for selection. Edges of wire glass shall be sealed with sealant prior to
installation.

Insulating Glass Units

Insulating glass units shall consist of two glass panels separated by a 1/2-inch air
space. Glass panels shall be 1/4-inch thick, clear, tempered safety glass conforming
to 2.04 of this Section. Panels shall be separated by a corrosion resistant, tubular
metal spacer containing a special desiccant to provide an original air space dewpoint
of -60 degrees F and to provide a moisture-free air space for the unit's warranty
period. Units shall be hermetically sealed with a two-component, vulcanized structural
sealant. Insulating glass units shall carry a minimum 10 year warranty against failure
of the air space seal.

Glazing

In general, glazing practices and materials shall conform to glazing manuals
published by the Flat Glass Manufacturers Association and the Sealed Insulating
Glass Manufacturers Association, as appropriate, and the standards of the
Architectural Aluminum Manufacturers Association.

Glazing Materials: Adequate provision shall be made for use of glazing compound if
applicable. The glazing material shall be particularly adapted for use with the frame
material and shall not require painting. Any material to which the glazing compound
will not readily adhere shall be removed from the glazing surfaces by the glazing
contractor. Windows may be either factory or field glazed by one of the following
methods:

1. Glazing Beads: Glazing beads or retainers of any material compatible with the
frame material may be used and, if required to retain the glass, shall be of
sufficient strength and fixation to serve this purpose. Thickness of glazing
beads is optional except as otherwise specified in a particular product
specification. Rigid vinyl glazing beads, where used, shall conform to AAMA
Specification PS 26-70. Neoprene glazing beads are also acceptable.
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Glass and Glazing

Part 3
3.01

2.  Channel-Type Gaskets: Gaskets shall be of material compatible with
aluminum, be resistant to weathering and maintain a watertight seal between
the glass and its surrounding frame. Flexible vinyl, where used, shall be equal
to Commercial Standard CS 230-60. Neoprene gaskets are acceptable.

3. Glazing Compound: Glass may be back bedded and face puttied with a glazing
compound meeting Federal Specification TT-G-401E. There shall be sufficient
bedding compound to prevent glass-to-frame contact. Glazing clips shall be
used to secure the glass in the frame before face puttying. Compound used for
glazing in aluminum or stainless steel frames shall be nonhardening and
noncorrosive, colored to harmonize with the frames. It shall be of type and
composition that will not require any paint or other coating to protect it.

Execution

Installation

All glass units shall be installed with approved glazing to match the adjacent materials
and shall be cut and set accurately to assure a solid uniform tight setting to eliminate
all rattling and movement of the glass. Installation shall be in conformance with the
manufacturer's printed recommendations and instructions.

All glass shall be accurately cut to fit openings. The size of the glass unit shall be in
accordance with the recommendations of the manufacturer of the window or door in
which the glass is set.

Glass shall be set on two neoprene setting blocks placed at the exterior quarter points
or between greater points and at least 6-inches from corners of the glass panel.
Setting blocks shall be at least 2-inches long and 1/8-inch wider than the glass
material. Neoprene material shall have 70-90 Shore Durometer hardness.

In dry glazing systems, soft (30-50 Shore Durometer) neoprene spacer strips shall be
used at jambs and heads. Sash sills must weep to outside through three holes per
sill, one at the center and one near each jamb.

Glazing shall not be conducted at outside air temperatures below 40 degrees F.

Tempered glass shall be installed with due consideration of long bow and short kink in
selecting width of channel for glazing. Avoid contact between glass and window
frame to prevent chipping of edges. Tempered glass panels with chipped edges shall
not be used.

Edges of laminated glass panels shall be sealed with translucent tape or approved
sealant to prevent entry of moisture and delamination. Sealant shall contain no oils,
volatiles or solvents which would cause delamination. Positive drainage shall be
provided so that panel edges do not stay wet.

Edges of wire glass panels shall be sealed to prevent rusting of wire reinforcement.
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3.02

Glass and Glazing

Replacements and Cleaning

At completion of work, all glass shall be free from cracks and other defects not
allowed by the Specifications. Any defective glass that may appear before
acceptance, or within the warranty period shall be removed and replaced with new

glass without cost to the Owner.

Remove from site all boxes, crates, containers and other debris used for glazing
operations.

Before acceptance by the Owner, the Contractor shall engage competent personnel
to thoroughly clean all glass and window areas.

END OF SECTION
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Section 09900

Part 1
1.01

1.02

1.03

1.04

Painting
General

Scope

This Section includes, but is not necessarily limited to, standards for cleaning and
painting structures and equipment described in the Drawings and Specifications.
Furnish all materials, equipment and labor necessary to complete the work.

Substitutions

To the maximum extent possible, all coatings shall be the products of a single
manufacturer. Guidelines for determination of acceptability of product substitutions
are given in Section 01630 of these Specifications. Contractors intending to furnish
substitute materials or equipment are cautioned to read and strictly comply with these
guidelines.

Submittals

All submittals shall be made in accordance with the requirements of Section 01340 of
these Specifications.

The Contractor shall submit to the Engineer, for review, the following information
concerning the materials the Contractor proposes to use in work covered by this
Section:

1. Alist of all components (paints or other materials) to be used in each painting
system required herein.

2. A complete descriptive specification, including manufacturer's data sheet, of
each component.

3. Prior to completing the purchase and delivery of the coating material selected
by the Contractor, the Contractor shall obtain a letter from the material supplier
stating that the selected material is suitable and compatible for application and
use as directed under these Specifications, and that if properly applied will
provide metal protection and a pleasing appearance for five years or longer.

4, A color chart for each product to be applied.

Project Meeting

Prior to ordering any of the materials covered under this Section, the Contractor,
Engineer, painting subcontractor and paint manufacturer’s representative shall attend
a progress meeting in accordance with the requirements of Section 01200 of these
Specifications, and review the work to be performed under this Section.
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1.05 Painting Requirements

A Finish paint all exposed surfaces except prefinished items, anodized or lacquered
aluminum, stainless steel and copper surfaces. Exposures and surfaces are defined
in 3.07 of this Section. Items to be left unfinished or to receive other types of finishes,
such as tile, are specifically shown on the Drawings or specified.

1. Unpainted Products: Full field cleaning and priming will be performed in
accordance with specification requirements for unpainted products. Maintain
adequate equipment on the site to assure proper cleaning.

2. Shop Primed Products

a. Manufactured products may be shop cleaned and primed. Shop cleaning
must equal or exceed cleaning specified in the Painting Schedule. Clean
as specified and reprime all abrasions, weld splatter, excessive
weathering and other defects in the shop prime coating.

b. Manufacturers furnishing shop primed products shall certify that cleaning
was performed in accordance with specification requirements and that the
specified primer was used.

C. Fully field clean and prime any shop primed products which the Engineer
determines that were not cleaned in accordance with the Specifications
prior to priming, that the wrong primer was applied, that the primer was
applied improperly, or has excessively weathered, or that the product is
otherwise unacceptable.

3. Finish Painted Products: Certain products such as electrical control panels and
similar items may, with the approval of the Engineer, be furnished finish painted.
Properly protect these products throughout the Project to maintain a bright and
new appearance. If the finish surfaces are defaced, weathered or not of the
selected color, repaint as necessary.

4. Existing Surfaces

a. Properly protect existing finish painted items and surfaces from damage
throughout the Project.

b. Repair any damage to existing coatings repaired in accordance with the
requirements of this Section, at no expense to the Owner.

5. Hardware: Remove all electrical plates, surface hardware, fittings and
fastenings prior to painting operations. These items are to be carefully stored,
cleaned and replaced upon completion of work in each area. Do not use
solvent to clean hardware that may remove permanent lacquer finish.
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1.07

1.08

Painting

Quality Assurance

Only those systems and components which are judged acceptable by the Engineer
shall be utilized in the work covered by this item. No materials shall be delivered to
the job site until the Engineer has evaluated their acceptability.

The following information shall be included on the label of all containers of materials
supplied under this item:

1. Manufacturer's name.

2. Type of paint or other generic identification.

3. Manufacturer's stock number.

4. Color (if any).

5. Instructions for mixing, thinning, or reducing (as applicable).
6. Manufacturer's application recommendations.

7. Safety and storage information.

All coating material used on this Project shall be purchased specifically for this Project
and furnished in new, unopened containers.

The Contractor shall obtain the Engineer's review of the first finished room, space,
area, item or portion of work of each surface type and color specified. The first room,
space, area, item or portion of work which is acceptable to the Engineer shall serve as
the Project standard for all surfaces of similar type and color. Where spray
application is utilized, the area to be reviewed shall not be smaller than 100 square
feet.

Manufacturer's Representative During Painting Operations

An authorized representative of each coating manufacturer shall be present at the
start-up and weekly during painting operations. Such representatives shall instruct
and observe the Contractor's workers on the manufacturer's application
recommendations.

Testing Equipment

The Contractor shall furnish and make available to the Engineer the following items of
testing equipment for use in determining if the requirements of this Section are being
satisfied. The specified items of equipment shall be available for the Engineer's use

at all times when field painting or surface preparation is in progress:

1. Wet film gauge.
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1.09

Surface thermometer.

"Surface Profile Comparator" as published by SSPC (with magnifier and three
discs).

"Visual Standard for Abrasive Blast Cleaned Steel", as published by SSPC
(SSPC-VIS 1-89).

"Visual Standard for Power- and Hand-Tool Cleaned Steel", as published by
SSPC (SSPC-VIS 3).

Holiday (pin hole) detector (low voltage).

Sling-psychrometer or other on-site device used to calculate relative humidity
and ambient air temperature.

Magnetic dry film gauge, meeting the requirements of SSPC-PA2, Type | or
Type I, including calibration.

“‘Guide and Reference Photographs for Steel Surfaces Prepared by
Waterjetting” as published by SSPC (SSPC-VIS 4).

Product Handling

Delivery

1.

Deliver materials in original, sealed containers of the manufacturer with labels
legible and intact.

2. Each container shall be clearly marked or labeled to show paint identification,
date of manufacture, batch number, analysis or contents, and special
instructions. At all times a copy of every component’'s MSDS shall be available.

Storage

1. Store only acceptable Project materials on the Project site.

2.  Store material in a suitable location and in such a manner as to comply with all
safety requirements including any applicable federal, state and local rules and
requirements. Storage shall also be in accordance with the instructions of the
paint manufacturer and the requirements of the insurance underwriters.

3. Restrict storage area to paint materials and related equipment.

4. Place any material, which may constitute a fire hazard, in closed metal

containers and remove daily from the Project site.
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1.10

Part 2

2.01

2.02

C.

Painting

Material Safety Data Sheets: A copy of every component’s MSDS shall be available
at all times on the Project site.

Material Schedules

Material Schedules at the end of this Section list prime coats, intermediate coats,
finish coats and cover coats that comprise a complete and compatible system of
surface protection for the particular substrate. Maintain the unity of these systems,
making sure all coats applied to any surface are from the same system and same
manufacturer. Verify with the manufacturer the compatibility of the materials used.

Products

Abrasive Material

The abrasive used in the abrasive cleaning shall be a material acceptable to the
regulatory agencies of the State of Georgia for use in the described work. The
material shall be of a shape and size to produce a uniform surface of acceptable
profile to properly bond the prime coat.

The abrasive may be a combination of materials, including additives such as dust
inhibitors and Blastox®.

If Blastox® is used, it shall be blended with the blasting abrasive by a blending facility
authorized by the TDJ Group, Inc.

Coating Materials

Acceptable Manufacturers: The only acceptable manufacturers and products shall be
those listed in the Material Schedules at the end of this Section.

All applicable data currently published by the paint manufacturer relating to surface
preparation, coverages, film thickness, application technique, drying and overcoating
times is included by reference as a part of this Section. It is the responsibility of the
Contractor to obtain and fully understand the appropriate data sheets for the coatings
specified.

Products

1. Paints shall be factory mixed and delivered to the site in unbroken original
packages bearing the manufacturer's name and brand designation and shall be
applied in strict accordance with the manufacturer's printed specifications.
Two-component coatings shall be mixed in accordance with manufacturer's
instructions. All two-component coatings, once mixed, shall be applied within
the pot-life recommended by the manufacturer.
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2.03

2.04

2.05

2. Unless otherwise specified, paints shall be of the best grade. All thinners,
driers, varnish, etc., shall be of the best grade and shall be furnished by the
coating manufacturer for use with the specified paints.

Colors: The Owner will select the colors to be used on the various portions of the
work. Provide color cards for the coatings proposed. Where more than one coat of
paint is required, job tint off-shade the paint for each undercoat to show complete
coverage.

Mixing and Tinting

When possible, all paints and other materials shall be mixed and tinted by the paint
manufacturer prior to delivery to the job site.

When job site mixing and/or tinting is required, the manufacturer's recommendations
shall be strictly adhered to. The Contractor shall be solely responsible for the proper
conduct of all on-site mixing and/or tinting.

Pipe and Equipment Identification

Different colors will be used on pumps, motors, valves, piping systems and other
surfaces as shown in Table 1.

OSHA Safety Color Usage Guide

OSHA Safety colors, in accordance with ANSI Z3.1, shall be used for marking
physical hazards and safety equipment and locations. The following OSHA Safety
Color Usage Guide will be used in determining the coating color and type of marking
required.

Safety Red Safety Orange Safety Yellow Safety Green
Physical Hazard Safety Equipment
CAUTION (Generally and Locations

used with Black in
checks or stripes)

Fire protection Exposed box housings Unguarded edges First aid kits and
equipment of platforms stretchers
Fire boxes Exposed edges of Elevator door edges First aid signs,

pulleys, gears, etc. dispensaries and

drinking water stations

Extinguishers Exposed box housings Bollards
Exit signs Safety starting buttons Pulley Blocks
Sprinkler piping Material handling
equipment
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Part 3
3.01

3.02

Painting

Safety Red Safety Orange Safety Yellow Safety Green

Portable containers of
flammable liquids

Emergency stop bars

Pre-Blast Lead Treatment Coating

The pre-blast lead treatment coating shall be Enviro-Prep System product number
33010, as manufactured by Hoffer's, Inc. Coatings Division (800.596.6282), or Pre
Tox 2000 as manufactured by NexTec, Inc. (800.338-8296).

Execution

General

Protect other surfaces from paint and damage. Furnish sufficient shields and
protective equipment to prevent spray or droppings from fouling surfaces not being
painted. Repair damage as a result of inadequate or unsuitable protection.

The Contractor's on-site representative shall keep a record of work performed each
day under this Section and shall submit it to the Engineer weekly. The forms for this
record will be furnished by the Engineer.

No coat of paint shall be applied until the surface has been inspected and accepted
by the Engineer. The Contractor shall give at least 24 hours notice to the Engineer
when cleaning is to be performed to prevent inspection delays. The Contractor shall
provide the necessary access for inspection by the Engineer.

Shop applied prime coatings which are damaged during transportation, construction
or installation shall be thoroughly cleaned and touched-up in the field as directed by
the Engineer. The Contractor shall use repair procedures which insure the complete
protection of all adjacent primer. The specified repair method and equipment may
include wire brushing, hand or power tool cleaning, or dry air blast cleaning. In order
to prevent injury to surrounding painted areas, blast cleaning may require use of
lower air pressure, small nozzle and abrasive particle sizes, short blast nozzle,
distance from surface, shielding and masking. If damage is too extensive or
uneconomical to touch-up, then the item shall be re-cleaned and coated or painted as
directed by the Engineer.

Environmental Conditions

Environmental conditions which affect coating application include, but are not
necessarily limited to, ambient air temperature, surface temperature, humidity, dew
point and environmental cleanliness. Comply with the manufacturer's
recommendations regarding environmental conditions under which coatings may be
applied.
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B.  Surface preparation and cleaning of the exterior surfaces must be performed during
periods of still air or only a slight breeze so that fallout of the dust produced does not
drift onto adjacent property. The Owner reserves the right to temporarily stop the
Contractor from exterior blasting (or painting) when by observation it is apparent that
the wind direction or velocity prevents compliance with this requirement. Any clean-up
of fall-out on adjacent property shall be the responsibility of the Contractor.

C. All blast residue from the tank shall be properly disposed of off-site by the Contractor.

D. No paint shall be applied upon damp or frosty surfaces, or in wet or foggy weather.
No paint shall be applied in temperatures below 40 degrees F, when freezing (32
degrees F) is predicted within 24 hours of application, or under temperature or
humidity conditions not recommended by the manufacturer. However, in no case
shall coatings be applied when the surface temperature is within 5 degrees F of dew
point, and in no cases shall coating be applied over a damp surface.

3.03 Safety

A. General

1. The Contractor is responsible for the safety of all workers and subcontractors
and suppliers performing work on this Project.

2. The Contractor shall protect the Owner, their agents, and the General Public
from harm attributable to the Contractor's performance, or non-performance, of
the work on this Project. The protection shall include, but not be limited to,
providing the necessary safety equipment and instructions for its use by the
Owner, and their agents.

3. The Contractor shall protect the existing structures and environment from
damage attributable to the Contractor's performance, or non-performance, of
the work on this Project.

4, The Contractor shall comply with the applicable standards of 29 CFR Part 1910
and 29 CFR Part 1926.

5. The listing of the following potential hazards shall in no way relieve the
Contractor's responsibility for safety on this Project.

B. The interior of tanks may be considered a confined space hazard. The Contractor
shall confirm to the Owner, in writing, prior to the start of the Project that the
Contractor has training programs, trained personnel, and is otherwise in compliance
with CFR 1910.146.

3.04 Surface Preparation

A.  General: All surfaces shall be thoroughly clean, dry, and free from oil, grease or dust.
All concrete shall have cured a minimum of 21 days before painting. All fabricated
metal products shall have all weld flux and weld spatter removed and sharp peaks in
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welds ground smooth. The Engineer will inspect the surface preparation prior to the
application of coatings. If the preparation is found to be satisfactory, a written order
will be given to proceed with coatings.

Ferrous Metals: Standards for the surface preparation of ferrous metals required in
the Material Schedules are the standards of the SSPC — The Society for Protective
Coatings (SSPC, SP-1 through SP-10). Inspection of these surfaces will be evaluated
by field comparison with visual comparator panels. These panels shall be securely
wrapped in clear plastic and sealed to protect them from deterioration and marring.

Concrete Surfaces: For all concrete surfaces, the following surface preparation shall
be employed:

1. CC-1 - Wash: Wash and scrub all surfaces with a solution of 1-1/2 ounces of
soap chips and 1-1/2 ounces of trisodium phosphate in each gallon of water
used. Flush away all soap and dirt with clean water. After this washing the
surface will be re-checked and any rough areas not suitable for painting shall be
sandblasted smooth.

2. CC-2 - Acid Etch: Surface preparation for painting shall not commence until 7
days after the concrete has been pronounced cured. Wash and scrub all
surfaces with a solution of 1-1/2 ounces of soap chips and 1-1/2 ounces of
trisodium phosphate in each gallon of water used. Flush away all soap and dirt
with clean water and then etch the surface with a 15 percent or stronger solution
of muriatic acid until an openfaced granular texture, similar to fine sandpaper, is
obtained. Any areas that remain smooth are to be re-etched until the desired
texture is achieved. Flush and scrub away with clear water all acid and
loosened particles.

3. CC-3 - Blast Cleaning: Remove all form oil and dirt by washing the surface with
a solution of 1-1/2 ounces of soap chips and 1-1/2 ounces of trisodium
phosphate in each gallon of water used. Blast clean all laitance and other
foreign material from the surface of the concrete until an openfaced granular
texture similar to fine sandpaper is achieved. These results should be
accomplished with blast cleaning similar to "brush blasting" steel surfaces.

4, Prior to the surface preparation noted in paragraphs 1, 2, and 3 above, all
concrete surfaces to be painted shall have a rubbed stone finish in accordance
with Section 03300, Article 3.15, paragraph A. 1. of these Specifications.

Wood Surfaces: All wood surfaces shall be clean, dry and adequately protected from
dampness. Sandpaper to a smooth, even surface, then dust off. After priming coat
has dried, apply shellac to all knots, pitch and resinous sapwood. Putty all nail holes,
cracks, open joints and other defects; color putty to match finish paint or stain.
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3.05 Application

A.  Surface Preparation: After specified surface preparation, all surfaces shall be
brushed free of dust or foreign matter. Surfaces shall be completely dry before any
paint is applied. All voids, open or hollow places in masonry shall be repaired with an
epoxy patching compound.

B.  Application: Paint shall be evenly spread in the proper thickness, so that there shall
be no drops, runs or saggings of the coating. Where runs and drops do occur, they
shall be removed and the surface re-coated to the satisfaction of the Engineer.
Sufficient time, as directed by the manufacturer, shall be allowed for the paint to dry
before the application of succeeding coats.

C. Protection of Work Area: Use drop cloths or other suitable means to protect other
surfaces of the structure or equipment in place. Upon completion of the work, remove
all paint spots from surfaces as directed by the Engineer.

D. Inspection: The Engineer will inspect each coat prior to the application of subsequent
coats. If the work is found to be satisfactory, a written order will be given to proceed.

E. Defective Work: Remove and replace, at the direction of the Engineer, any painting
work found to be defective or applied under adverse conditions.

3.06 Painting Schedule

A.  General: The Painting Schedule summarizes the painting systems to be applied to
the various surfaces. Items which appear in the Painting Schedule are defined in
following paragraphs.

B.  Exposure terms refer to the environmental conditions to which different surfaces may
be exposed. A surface may exist in more than one exposure, e.g. an exterior wall can
be categorized not only as "above grade", but also as "below grade", where the
exposure is delimited by the grade line.

1. Interior:  All surfaces within the confines of a building or other enclosure not
constantly exposed to weather, including concealed surfaces subject to trapped
moisture, heat or other deteriorating conditions and all surfaces exposed to
view.

2. Exterior
a. Above Grade: All surfaces above finished grade and exposed to weather.
b. Below Grade: All surfaces below the finished grade line. Building
surfaces with this exposure shall only be painted when they are

structurally common with an interior surface, e.g. exterior walls of a dry pit,
not the exterior wall of a below grade tank.
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Surfaces

1. Floors: Interior surfaces subject to foot or roller traffic.

2. Building Surfaces: All structural and architectural surfaces except floors.
Building surfaces include, but are not limited to, doors and frames, windows and
frames, floor doors and walls.

3. Piping: All plumbing and process piping and accessories including valves,
fittings, pipe supports, electrical conduit and similar related items.

4. Equipment: All mechanical, electrical, and architectural equipment, items, and
accessories installed in the work and not defined above. Equipment includes,
but is not limited to: pumps, motors, cabinets, ducts, tanks and process
equipment.

Material Schedules

Material Schedules list pretreatment coats, wash coats, seal coats, prime coats,
intermediate coats, finish coats and cover coats that comprise a complete and
compatible system of surface protection for the particular substrate. Maintain the
unity of these systems, making sure all coats applied to any surface are from the
same system and same manufacturer. Verify with the manufacturer the compatibility
of the materials used.

Maintenance Materials

Furnish the Owner at least one gallon of each type and color of paint used for finish
coats and one gallon of each type of thinner required. Containers shall be tightly
sealed and clearly labeled.

Coating Repair
Where coatings have been damaged, the surfaces shall be cleaned and repainted.

Surface preparation shall conform to SSPC-SP 11, and feathered into undamaged
areas. Painting shall be performed as specified for the damaged surface.
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Painting Schedule
Exposures Surfaces System Schedules
Concrete &
Concrete Block Non-Ferrous Ferrous Metals Drywall
Substrate Metals Substrate Wood Substrate Substrate
Substrate
Floors - - - - -
Building 134 - [144] 221 160
Surfaces™* [147]
Interior Equipment* - 157 [144] - -
[147]
Piping* - 157 [144] - -
[147]
Building 234 257 247 221 -
Surfaces**
Exterior Above
Grade Equipment* - 257 247 - -
Piping* - 257 247 - -
Exterior Below Piping* - 257 247 - -
Grade
Submerged Piping* - 344W - -
Water
Equipment* - 344W - -
Submerged Piping* 544
Wastewater
Equipment* 544

* See coating,
Specification Sections.

lining, and/or painting paragraphs in

**  See finish schedule for where each type shall be used.

individual piping

or equipment
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Schedule Numbering Guide
First Number - Third Number - Coatin :
! 8 Second Number - Substrate e 9 Final Letter
Exposure Type
Interior and Weather Non-Ferrous Metals 1 Alkyd Sewage
Protected
Exterior Weather Exposure Wood 2 Asphaltic Potable Water
Submerged in Potable Water Concrete, Concrete Block, 4 Epoxy Floors
but Protected from Sunlight Masonry
Submerged in Potable Water Ferrous Metals 5 Vinyl Severe Chemical
and Exposed to Sunlight Exposure
Submerged in Wastewater Galvanized Ferrous Metals 6 Coal Tar
Drywall 7 Polyurethane
PVC Pipe 8 Acrylic
9 Zinc
0 Latex
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Pipe Identification and Color Coding

Painting

Paint Colors
Pipe System Pipe Letters and Stencil Text
Arrows
Air (Compressed) Light Green Black Air
Drains (Plant) Black w/White Bands White Drain
Potable Water Light Blue White Potable Water (Cold) (Hot)
Raw Sewage (Wastewater) Dark Grey Orange Sewage
Sump Drains (Plant) Light Grey w/Orange Bands Orange Sump
Utility Water Dark Green w/Yellow Bands Yellow Utility Water (Non-Potable)
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Color Coding General Notes
1. All banding to be 2-inches wide and four feet on center.
2. Sample, drain, vent, metering, blowoff, decant, and hot lines shall be painted the same

color combination as the piping system from which the line originates unless specified
otherwise above. The additional pertinent text shall be applied to the pipe.

3. Insulated pipe, jacketed with canvas, shall be painted with the color combination specified
above.
4. Insulated pipe, jacketed with aluminum and/or stainless steel shall have the jacket

unpainted. When valves and fittings for such lines are not insulated, the valves and fittings
shall be color coded.

5. Building service lines such as plumbing lines, HVAC lines, and electrical conduit, shall not
be color coded but shall be painted the same color as the background construction.

6. All lettering shall be done in capital letters of approved size and type.

7. Legend symbols shall be applied on piping on every run and spaced not greater than 8 feet
apart.

8. Text shall be applied on piping in the middle of pipe runs for runs under 50 feet or in one
room, whichever is the least distance. On runs greater than 50 feet, text shall be applied at
third points in the run and no more than 35 feet apart.

9. Pumps, chemical tanks and other items of equipment to be painted shall be painted a color
corresponding to their service, in accordance with the above schedule.

END OF SECTION
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Section 10521

Part 1
1.01

1.02

1.03

1.04

Part 2
2.01

Portable Fire Extinguishers
General

Scope
The work covered by this Section includes furnishing and installing portable fire
extinguishers, including brackets, as specified herein and/or shown on the Drawings.

General locations and quantities of portable fire extinguishers are shown in Table 1 of
this Section.

References

Standard Building Code

Standard Fire Prevention Code

National Fire Protection Association (NFPA) Standards
1. 10 Portable Fire Extinguishers (1994)

2. 101 Life Safety Code (1994)

Submittals

Complete shop drawings and engineering data shall be submitted to the Engineer in
accordance with the requirements of Section 01340 of these Specifications.

Submit complete operation and maintenance data on the fire extinguishers in
accordance with the requirements of Section 01730 of these Specifications.

Storage and Protection

Fire extinguishers shall be stored and protected in accordance with the requirements
of Section 01640 of these Specifications.

Products

General

Portable fire extinguishers shall be furnished by a reputable, experienced
manufacturer of fire protection equipment and shall conform to the applicable
requirements of USCG, UL, DOT and OSHA. All fire extinguishers shall be UL listed
and FM approved.

All portable extinguishers shall be suitable for operation over a temperature range of
-40 to +120 degrees F in an indoor or outdoor environment.
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Portable Fire Extinguishers

2.02

2.03

2.04

2.05

C.

Portable fire extinguishers shall be furnished in the sizes and types shown on the
Drawings. Unless otherwise shown or specified, the following ratings and capacities
shall apply:

1. Type 1 - Tri-class dry chemical fire extinguishers located in light and ordinary
hazard areas shall be rated minimum 3-A; 40-B:C and shall be charged with six
pounds of ammonium phosphate.

2.  Type 2 - Carbon dioxide fire extinguishers shall be rated 10-B:C and shall be
charged with fifteen pounds of carbon dioxide.

Portable fire extinguishers shall be the products of Amerex, Ansul, Figgie, Flag,
Potter-Roemer or Walter Kidde.

Tri-Class Dry Chemical Fire Extinguishers

Tri-class dry chemical fire extinguishers shall have a drawn aluminum or steel
cylinder, squeeze handle with locking pin, nozzle assembly with pressure gauge and
heavy-duty corrosion-resistant wall bracket suitable for use in a vibrating environment.

Carbon Dioxide Fire Extinguishers

Carbon dioxide fire extinguishers shall have a cold drawn, AISI 4130 steel cylinder
conforming to DOT 3AA, squeeze handle with locking pin, chrome-plated brass nozzle
assembly, one-piece, moulded discharge horn and heavy-duty, (minimum 16 gauge
red polyester coated steel) corrosion-resistant wall bracket suitable for use in a
vibrating environment.

Fire Extinguisher Cabinets

Where cabinets occur in fire-rated walls, cabinets shall be UL rated and bear the UL
label compatible with wall rating, insuring that integrity of walls is not breached.

Cabinets shall be recessed with vertical “FE” letter and dark bronze anodized finish,
Model 1027 F10 for Type 1 Extinguishers and Model 3027 F10 for Type 2
Extinguishers, as Manufactured by J.L. Industries, Inc., or equivalent as manufactured
by Larsen's Manufacturing.

|dentifying Signs

A permanent laminated plastic identifying sign approximately 10-inches wide x
14-inches high and with a minimum thickness of 1/8-inch shall be provided for each
fire extinguisher not located in a fire extinguisher cabinet. The sign shall have a white
background and contrasting red characters and markings, and shall be installed with
mechanical fasteners or pressure sensitive tape and adhesive on finished gypboard
walls. Identifying signs shall be located at each extinguisher and as shown on the
Drawings.

11/02/07 2016-028\XA10521



10521 -3

Part 3
3.01

3.02

Portable Fire Extinguishers

Execution

Installation

Portable fire extinguishers shall be installed in accordance with NFPA No. 10,
Portable Fire Extinguishers. Fire extinguishers shall be installed in clearly visible,
readily accessible locations, as shown on the Drawings or directed by the authority
having jurisdiction. Travel distances to fire extinguishers inside buildings shall not
exceed 50 feet for Class B:C rated units and 75 feet for Class A rated units.

Unless otherwise shown or specified, fire extinguishers shall be wall mounted on
suitable brackets or hangers with the top of the unit approximately five feet above the
floor or working surface. Fire extinguishers mounted on unfinished masonry, tile, or
concrete surfaces shall be secured to a dressed and finished wooden board,
approximately 12-inches wide by 24-inches high with a nominal thickness of 1-inch.
The board shall be securely anchored to the wall and shall be painted OSHA fire
protection red. Pressurized water fire extinguishers shall be installed indoors in flush
mounted, metal wall cabinets with hinged doors having glass windows and latching
handles. See architectural drawings for locations of other extinguisher cabinets.

All portable fire extinguishers shall be fully charged at the time of Final Acceptance.
Carbon dioxide fire extinguishers shall not be installed in pump station drywells or
other similar enclosed areas with limited ventilation or any area classified as a
confined space by OSHA. Halon extinguishers shall not be acceptable substitutes for
carbon dioxide extinguishers.

Identifying signs shall be installed directly over the fire extinguisher with the bottom of
the sign approximately six feet above the floor or working surface.

Surface Preparation and Shop Painting
Fire extinguishers and accessories shall be cleaned, shop primed and shop painted

with a red polyester finish in accordance with the requirements of Section 09900 of
these Specifications.

END OF SECTION
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Section 11360

Part 1
1.01

1.02

1.03

1.04

1.05

Water Pressure Booster System
General

Scope

The water pressure booster system shall be a factory-assembled system including
VEDs and pump control panel. Items will be supplied to the pump manufacturer for
factory system testing prior to shipment to the site. The pump manufacturer shall
include all internal wiring, pumps, motors, piping, valves, structural steel base with pipe
supports, vibration isolation, internal conduit, wiring, mounting hardware, VFDs, control
panel and all the necessary and required accessories and appurtenances for a
complete and operable system.

Operating Requirements
The water pressure booster system shall deliver the flow rates at the conditions
specified in Articles 2.02 and 2.11 of this Section. These requirements are based on

two pumps operating in a parallel configuration with a third pump in a standby
operational mode.

Submittals

Supplier shall submit shop drawings and engineering data in accordance with Section
01340 of these Specifications.

Supplier shall submit operation and maintenance manuals in accordance with Section
01730 of these Specifications.

Supplier shall submit the results of the complete functional test performed at the factory
prior to the system being shipped to the site.

Submit a certified letter stating that both the system and the pumps have been

satisfactorily tested as specified herein and are in compliance with the design and
specification requirements.

Storage and Protection

Supplier’s equipment shall be stored and protected in accordance with these
Specifications.

Quality Assurance

The Supplier shall provide written certification to the Engineer that all equipment
furnished complies with all applicable requirements of these Specifications.
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Part 2
2.01

2.02

Water Pressure Booster System

The Supplier shall provide unit responsibility for all items specified in this Section. Unit
responsibility shall require that all items be products of, or warranted by, the Supplier.
The Supplier shall be responsible for all coordination between components and provide
all submittals, installation and start-up assistance, and certification on the equipment as
a unit.

Warranty

The complete pumping system shall be warranted in writing by the supplier as
specified in Section 01740 of these Specifications.

Products

Acceptable Suppliers

The water pressure booster system shall be assembled by SyncroFlo Inc., Flo-Pak or
USEMCO.

Booster Pumps (Pump No. P-M-1, P-M-2, P-M-3, P-P-1, P-P-2, and
P-P-3)

Pumps shall be horizontal, single-stage, double-suction, split case centrifugal pumps
(manufactured by Peerless, Flowserve or Patterson). Each pump shall have a
nameplate with capacity, head, impeller diameter, speed, model number, and serial
number. The pump and motor shall be equipped for vibration isolation. The suction
and discharge nozzles shall be located in the lower half of the casing. Each
pump/motor assembly shall be mounted to a fabricated steel base built specifically for
the pump and connected motor so as to facilitate proper mounting. Each pump/motor
mounting attachment point shall be complete with means for vibration isolation.

Mansell Road and Providence Road Pump Stations shall satisfy the conditions
specified below. The pump system shall induce sufficient head, over the specified flow
range, to produce the specified system discharge pressure, losses through water
pressure booster system, including all piping, fittings, and valves furnished with the
system shall be taken into account by the supplier.

Pumps shall be capable of operating under the following conditions while satisfying the
conditions of Section 2.11.

Mansell Road Pump Station Design
Packaged Pump System design, gpm @ | 3,750 gpm @ 38
feet of total head feet**

Minimum Pump Efficiency, % 85% *

Pump Speed, RPM 1200

Motor Horsepower 60 hp
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Providence Road Pump Station Design

Packaged Pump System design, gpm @ | 2,000 gpm @ 58

feet of total head feet **
Minimum Pump Efficiency, % 85% *
Speed, RPM 1200

Motor Horsepower 50 hp

*Design point shall be no less than 70% of best efficiency point (BEP) and no greater than 125%
of BEP.

** Does not include losses through water pressure booster system, which must be taken into
account by the manufacturer.

Casing: The casing shall be a horizontally split design, constructed of close-grained
cast iron. The bearing bracket shall be integrally cast with the lower half casing. The
upper casing shall be fitted with lifting lugs or eyebolts. Necessary vents, drain plugs,
suction and discharge connections shall be provided. The lower casing shall have
flanged suction and discharge with tapped connections for drains and gauges.
Flanges shall conform to ANSI/ASME B16.1, Class 125. Provide renewable wearing
rings designed to provide a smooth flow of water into the impeller eye. Provide casing
rings with set screws as a positive means to prevent rotation. Upper and lower casing
halves shall be bolted and dowelled together. Removal of the upper casing half shall
permit inspection, maintenance and removal of the entire rotating element without
disturbing suction and discharge piping or motor alignment. The upper casing shall
contain connections for water seal piping and priming and vent connections.

Impeller: Provide a double suction type impeller. Dynamically balance the impeller
and shaft. Mount the impeller on the shaft with a single key that extends beyond the
impeller hub to lock the impeller and shaft sleeves. Liquid hone and vibratory finish the
impeller. Fit the impeller with removable wear rings held in place with set screws.

Shaft; Heat treat the shaft and accurately machine and grind over the entire length.
Protect the shaft from wear and erosion in the pump and stuffing box by removable
shaft sleeves. Key the shaft sleeves to the shaft with the same key extended from the
impeller and secure with separate bronze shaft nuts. Provide sleeves with O-ring
seals.

Shaft Seal: The pump manufacturer shall provide the pump with a mechanical seal
meeting the following requirements:

1.  All of the seal components shall be split in half including the elastomers, gland,
rotary and stationary seal faces and rotary holder. The non-shaft elastomers
must incorporate a ball and socket to provide easier handling during installation.
No glue is permitted to be applied to the elastomers. The seal shall be able to be
installed outside of the stuffing box without any equipment disassembly required.
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2.  The seal shall be of rotating, hydraulically balanced, O-ring design in order to
provide maximum interchangeability in pump and mixer applications without
equipment modification. The design shall seal positive pressure and vacuum
without special configuration.

3. The stationary seal face shall be mechanically loaded with multiple springs to
ensure no leakage when the pump is shut off. The springs shall be isolated from
the pumped product in order to eliminate potential corrosion or clogging
problems.

4.  The seal shall be capable of being installed without sleeve or shaft replacement.
Two flush ports with standard NPT tapped connections shall be provided in the
gland.

5.  The rotary holder shall have a drive pin to ensure positive drive of rotating parts.

6. The seal shall be capable of sealing 400 psig pressure and (25 inches Hg) at
3,600 rpm.

7. The gland and rotary holder shall be 316 stainless steel. The springs shall be
Elgiloy to prevent chloride stress corrosion. The rotary seal face shall be pure
unfilled P8412 carbon. The stationary seal face shall be 99.5% Alumina Ceramic
or solid Silicon Carbide. Elastomers shall be Viton, Ethylene Propylene or Aflas.

8.  The seal shall be Chesterton 442-6 split mechanical seal.

Bearings: Provide grease lubricated bearings. The outboard bearing shall be of the
angular-contact type, and the inboard bearing shall be a single row, radial type ball
bearing. Thrust bearings shall be removable and replaceable without removing the
upper casing half. Size the bearings in accordance with AFBMA standards for a B-10
life of 100,000 hours. Provide removable bearing housings that are bolted and
dowelled to bearing brackets that are integrally cast with the pump’s lower casing half.
Flexible Coupling: Directly connect the pump to its driver by means of a Sier-Bath
Style “C”, all metal, flexible type coupling. Provide coupling guards per OSHA
standards.

Pump Base: The baseplate shall be one piece, fabricated steel with a continuous drip
ring to college leakage. The pump base shall be equipped with vibration isolation.

Motors

1.  Motors shall be in accordance with Section 16150 of these Specifications.

Butterfly Valves

Furnish as specified in Section 15100 of these Specifications.
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Check Valves

Pump check valves shall be provided on the discharge of each pump. Pump station
bypass shall be through a check valve located between the suction header and the
discharge header. Bypass check valve shall be of the same size as the headers. The
bypass check valve shall have isolation butterfly valves on either side to allow removal
with the station in service. Check valves shall be of the silent type. Check valves
shall begin to close as forward velocity diminishes and shall be fully closed at zero
velocity preventing flow reversal. Valve bodies shall be cast from grade 35 cast-iron
or better and shall be free from blow holes, sand holes, and other impurities. The
valve design shall incorporate a center guided, spring loaded poppet, guided at
opposite ends and having a short linear stroke that generated a flow area equal to the
pipe diameter. Internals shall be machined bronze disc, seat, and stem guide. Disc
shall incorporate a Buna-N insert to provide resilient sealing. Dual disc style or swing
check valves shall not be accepted. Valves shall be sized to permit full pump capacity
to discharge through them without exceeding a pressure drop of 2.5 psi. Check
valves shall be flanged model 1800R rated at 250 psi working pressure as
manufactured by Val-Matic, APCO, or GA Industries.

Pressure Relief Valve

Pressure relief valve shall be single-seated, diaphragm operated, globe and pilot-
controlled. It shall be hydraulically operated. Valve spring shall be of stainless steel.
Seat ring shall be of stainless steel and readily replaceable with no special tools.

Diaphragm assembly shall be fully guided, top and bottom. Diaphragm shall be of
nylon reinforced Buna-N synthetic rubber and shall be fully supported by the valve
casting in both the full-open and full-closed positions to eliminate strain on the
diaphragm. All necessary repairs shall be possible without removing valve from the
line. Packing glands are not permitted. Disc shall be synthetic rubber (Buna-N) and
have a rectangular cross section. Valve disc and seat shall have an anti-cavitation
design of intermeshing orifices to prevent cavitation from discharge pressure to
atmosphere.

The main valve shall be equipped with the following accessories to ensure proper
operation.

1. All control valve pilots shall have stainless steel seats, Buna-N sealing surface
and a Buna-N diaphragm. Pilot valve bodies shall be from bronze.

2. Pilot control shall be sensitive to discharge pressure. Pilot shall be reverse-
acting, spring-loaded diaphragm type that operates by hydraulic. This pilot shall
function to monitor downstream pressure, opening on a adjustable set point
pressure.

3. Isolation cocks shall be provided on control tubing at the valve inlet, outlet, and
bonnet ports on valves 4-inches and larger. These valves shall be situated such
that the control valve may be manually closed and the valve trim isolated and
serviced.
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4. Strainers shall be provided to remove any solids that may be of sufficient size to
damage or plug the pilots and other control components. The inner mesh shall
be MONEL and shall be designed to support the outer screen. The outer screen
shall be of 0.008-inch MONEL wire, having a 40 x 40 mesh.

An isolation butterfly valve shall be provided at the inlet of the pressure relief valve,
conforming to the requirements of the pump suction/discharge isolation valve
specification.

Valve shall be Model 50-01 as manufactured by Cla-Val Company or Model 108-2 as
manufactured by OCV.

Automatic Air Valve

Valve shall be automatic air valve designed to allow escape of air, and close water-
tight when liquid enters the valve. A valve shall be located on the discharge and
suction header. The valve body shall be cast iron, sized to function for the conditions
and designed to facilitate disassembly for cleaning and maintenance. The float shall
be stainless steel; the valve seat and all working parts shall be of corrosion-resistant
materials. Valve shall be equipped with the necessary attachments, including isolation
valves.

Air valve shall be manufactured by APCO Valve Corporation, Val-Matic, or G.A.
Industries.

Piping
Steel Pipe and Fittings

1. Al pipe and fittings shall be welded steel pipe designed to meet the system
service requirements. System manufacturer is responsible for providing pipe
supports for pump station piping and valves.

2. Pipe shall be furnished in accordance with AWWA C200 Standard Section 2.1,
manufactured to meet the requirements of ASTM A 139, Grade A, B, C or D, or
ASTM A 53, Grade A or B, Type E or S, or may be fabricated to meet the
requirements of AWWA Standard C200 Section 3.1 through Section 3.6 of steel
sheet conforming to ASTM A 570, Grade 30, 33, 36, 40 or 45, or of steel plate
conforming to ASTM A 283, Grade C or D, or ASTM A 36 or ASTM A 572,
Grade 42. Pipe shall be a minimum Schedule 40 up to and including 10-inches
in diameter. Piping larger than 10-inches in diameter shall have a thickness of
0.375-inch.

3.  Fittings shall be fabricated in accordance with AWWA C200, Section 4 from pipe
conforming to the above standards.

4.  Piping of 6-inches diameter and larger shall be bevel cut only by Oxyfuel or
Plasma-arc cutting techniques to assure and facilitate proper weld lay down and
penetration.

01/17/08 2016-028\XA11360



11360 -7

Water Pressure Booster System

5.  The interior and exterior of the steel pump and transmission piping shall have
applied to it a fusion bonded epoxy coating that conforms to AWWA C-213-91 for
Steel Water Pipeline. The powder coating product shall be National Sanitation
Foundation (NSF) Standard 61 certified material. The final product shall be
capable of meeting Salt Spray Resistance of ASTM B 117 (1,000 hour) with no
blistering, undercutting or rust bleed; Humidity Resistance of ASTM D 2247
(1,000 hour) with no blistering, undercutting or rust bleed; and Impact Resistance
of ASTM G14-72 (160 inch-pounds). The fusion bonded epoxy coating shall
provide a total dry mil thickness of 12.0 to 14.0 mils.

6. Joints: Flanges shall be in accordance with AWWA C207, Class E.

7. Acceptance will be on the basis of the Engineer's inspection and the
manufacturer's written certification that all steel pipe and specials were
manufactured in accordance with AWWA C200.

B.  Control Piping

1.  Control piping shall be hard drawn copper tubing or stainless steel pipe. All
purge, blowdown and drain piping shall be neatly and securely attached to the
pump system.

2. Copper Piping: Copper piping shall meet the requirements of ASTM B 88, Type
K. Fittings shall be sweat type wrought copper, ANSI B 16.22. Where required,
sweat to screw adapters shall be cast bronze ANSI B 16.18, wrought solder joint
ANSI B 16.22. Unions shall be cast bronze or bronze with solder connections.
Joints shall be made with 95/5 solder for Type K pipe.

3.  Stainless Steel: All stainless steel pipe shall conform to ASTM A 269, Grade
Type 316 and shall be Schedule 40, unless otherwise specified or shown on the
Drawings. Fittings for stainless steel pipe shall be stainless steel threaded type.

C. Miscellaneous Piping Appurtenances
1. Pipe Supports

a. Pipe supports shall be fully welded at both end points, the pipe and the
system base, and where required to support removable components, the
pipe support at that point shall employ a boltable yoke onto a flange with
the yoke taking three bolts. The yoke shall be welded to the top of tubular
member forming the pipe support.

b.  Pipe supports shall be provided so that none of the weight of discharge
piping is transferred to the pump discharge flange.

2. Pipe Connections: All plumbed devices within the system where removal may
be required, meters, control valves, pumps and like equipment, shall have their
removal from the piping facilitated by sufficient quantity of correctly placed
adapters and/or couplings.
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Variable Speed Drives

Variable frequency drive (VFD) for each booster pump station will be provided by the
pump system manufacture. Drives shall be in accordance with Section 16489 of these
Specifications. Drives will be mounted remotely from pumps in an air conditioned room
with in the pump station building.

Loop Descriptions

The control loop functionality is described in Section 17050 of these Specifications.

Controls

General: The pump control panel shall be furnished under the responsibility of the
Water Pressure Booster System manufacturer.

The control panel shall be manufactured by the Division 17 control system
manufacturer as described in Section 17100 to perform the functionality described in
Section 17050.

The control panel shall be tested by the Water Pressure Booster System manufacturer
with the pumps as a system prior to being shipped to the jobsite. The Owner and the
Engineer shall be notified in writing at least 3 weeks in advanced of the proposed
testing date(s) so that the testing may be witnessed.

The control panel shall be mounted remotely from the pumps in an air conditioned
room within the pump station.

Pressure Transmitters: Provide two smart pressure transmitters for sensing system
suction and discharge pressure. Each pressure transmitter shall provide a 4-20 mADC
analog output (2-wire) to the control panel. The pressure transmitters shall be provided
with an integral digital indicator. All wetted parts shall be 316 stainless steel. Pressure
transmitters shall have an accuracy of +/- 0.15 percent and shall be manufactured by
Rosemount or Endress-Hauser.

Provide and electromagnetic flowmeter to measure station flow. Magnetic flow meter
shall be manufactured by Krohne, Rosemount, or Endress-Hauser.

Pressure Gauges: Provide two pressure gauges for direct readout of suction pressure
and discharge pressure. Pressure gauges shall have 316 stainless steel Bourdon tube
and socket, 316 stainless steel movement, phenolic case with 4.5-inch dial having
white face with black lettering, acrylic lens, blowout protection, glycerin filled, 0.5-inch
MNPT connection on the bottom of the gauge. The discharge and suction gauge shall
be 0-160 psi. Pressure gauges shall be manufactured by Ashcroft or U.S. Gauge.
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Painting

The entire booster system, including the skid but not including the control panel, shall
be cleaned (SSPC SP-6) and painted with a coating system equal to the following with
a total dry film thickness of not less than 6.0 mils:

1. 1st Coat: Tnemec Series 66-1211 Epoxoline Primer, 2.0 - 3.0 Mils DFT
2. 2nd Coat: Tnemec Series 66 Hi-Build Epoxoline, 2.5 - 5.0 Mils DFT
3. 3rd Coat: Tnemec Series 70 Endura Shield, 1.5 - 2.0 Mils DFT

The underside of the skid shall be coated with an epoxy based, coal tar lining or a
mastic material, not less than 10.0 mils thick.

Provide one quart of finish paint for job-site touch-up use.

Factory Testing

The water pressure booster system shall have a complete factory electric operating,
sequence and capacity performance test for compliance with specified requirements.
Additionally, there shall be a hydrostatic test of all piping to 1-1/2 times the operating
pressure, prior to shipment.

Furnish certified factory performance test data for the capacity performance test
including capacity, head, horsepower and efficiency at flow rates from 0 to 100 percent
of design flow for the water pressure booster system at both minimum and maximum
suction side pressures specified for each individual pump and combination of the two
pumps operating together.

The factory operating and performance test may be witnessed by the Engineer and
Owner. The Supplier shall notify the Engineer in writing at least three weeks prior to
the factory performance test. The Owner's travel costs will be paid by the Owner.

Before the water pressure booster system is shipped from the factory, the Supplier
shall transmit three copies of a certified letter stating that both the system and the
pumps have been satisfactorily tested as specified herein and are in compliance with
the design and specification requirements. The certified factory test data and
performance test curves for the system shall accompany the certified letter. This data
shall be provided to the engineer in a submittal format prior to the pump skid being
delivered to the site. The pump system shall not be delivered to the site until a written
approval is received from the engineer.

The control panel shall be tested with the complete system.
After factory testing is complete, the Suppliers shall have a complete system for

delivery to the job site. The Supplier is responsible for delivering a complete system to
the job site.
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System Operating Requirements
Mansell Road Pump Station

1. System shall be based on a minimum suction pressure of 85 psi and a maximum
suction pressure of 97 psi. The system shall operate at a minimum discharge
pressure of 101 psi and a maximum discharge pressure of 113 psi for all pumps.
For pump testing purposes, pressure and flow specified shall be measured at the
end of the discharge and suction headers respectively. The booster pump
station shall supply 7,500 gpm with two pumps operating in parallel
configuration.

2. All control logic shall reside in the control panel furnished with the pump station.
Pump control logic shall be provided by a PLC residing in the control panel.

Providence Road Pump Station

1. System shall be based on a minimum suction pressure of 104 psi and a
maximum suction pressure of 117 psi. The system shall operate at a minimum
discharge pressure of 129 psi and a maximum discharge pressure of 142 psi for
all pumps. For pump testing purposes, pressure and flow specified shall be
measured at the end of the discharge and suction headers respectively. The
booster pump station shall supply 4,000 gpm with two pumps operating in
parallel configuration.

2. All control logic shall reside in the control panel furnished with the pump station.
Pump control logic shall be provided by a PLC residing in the control panel.

Complete System

The system shall be skid-mounted and ready for operation with only main piping,
telemetry connections, mounting of the control panel, main power connections and any
other necessary equipment that is required to make the system operational.

Pump Station Skid

The pump station structural base shall be a fabricated base and floor system of plate
steel and structural steel members complete with a hon-slip surface in walkway areas.

The substructure shall be designed and fabricated to support the equipment live and
dead loads plus the burden imposed by loading, transporting and unloading of this
equipment. All plate and shapes used in the substructure shall meet or exceed the
material requirements of ASTM A 36.

The pump system structural steel base shall be anchored to the concrete floor slab
according the pump manufactures recommendations. After the steel base is anchored
the base shall be filled with concrete. The concrete shall be sloped to not allow water
to pool on the pump skid. The top of the structural steal base shall be protected from
concrete and cleaned after the concrete is placed.
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3.02

3.03

Water Pressure Booster System

Spare Parts
Provide two split mechanical seals for each of the two systems.

The seals shall be factory wrapped and protected and placed in an environmentally
protected package for long term storage.

Execution

Inspection and Testing

Following installation, the supplier will demonstrate to the Engineer's satisfaction, the
ability of the pump station to operate continuously over the conditions specified in this
Section and Section 17050 of these Specifications. The manufacturer shall make, at
the manufacturer's own expense, all necessary changes, modifications, and/or
adjustments required to assure satisfactory operation as specified herein.

Supplier Service

Furnish the services of a factory representative for one, eight hour day per pump
station during the installation phase of the equipment. The factory representative shall
have full knowledge and experience in the installation of the type of equipment being
installed.

Furnish the services of a factory representative who has complete knowledge of proper
operation, start-up procedures, and maintenance requirements, for one, eight hour day
per pump station to inspect the final installation, supervise a functional test of the
equipment, and provide training to the Owner's staff.

Supplier service shall be provided in accordance with Section 01655 of these
Specifications.

Contractor Services

The Contractor shall provide the Supplier access to the system at all times the Supplier
desires access. The Contractor shall cooperate with the Supplier in the start-up and
testing of the system, and shall provide personnel to operate valves and other
appurtenances which it has installed to assist in the start-up and testing.

END OF SECTION
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Part 1
1.01

1.02

1.03

Part 2
2.01

2.02

Manual Trolley Hoists and Crane
General

Scope

The work covered by this Section includes furnishing all materials, labor and
equipment required to furnish and install all hoist equipment and accessories as
specified herein and/or shown on the Drawings.

Each hoist shall consist of, but not be limited to, hoist, trolley and monorail.
Design Data

Booster Pump Station: Manual Hoist with Push Type Trolley

1. Capacity: 2 Tons.

2. Lift: 10"

3. Type: Army Type Hoist with Push Type Trolley.

Submittals

Shop drawings shall be submitted in accordance with the requirements of Section
01340 of these Specifications.

Operation and maintenance manuals shall be submitted in accordance with the
requirements of Section 01730 of these Specifications.

Products

Acceptable Manufacturers

Hoist equipment shall be equal to that as manufactured by Acco-Wright Hoist and
Crane Division, York, PA or Lift-Tech International, Inc.

Army Type Hoists

The frame shall be case structural aluminum alloy 6061 T6 or better, machined to
rigidly hold hoist gear train in perfect alignment.

The gear case cover shall be structural aluminum alloy machined to form a rugged
impact resistant sealed gear case.
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Part 3
3.01

Gear train shall be a simple reduction of heat traced steel gears arranged so that the
load is carried by gear teeth on each side of the load gear. The pinion shafts shall be
of steel, heat treated for maximum durability and wear resistance and ground for
concentricity and fit. All gearings shall be supported between anti-friction bearings
with no overhung gears. All connections between gears and shaft shall be by means
of splines cut from solid bar stock.

Load pocket wheels shall be 4-pocket, heat traced, steel castings. Idler wheels in
multiple reeved models shall also be 4-pocket, heat treated, steel castings.

The load brake shall be of the ratchet and pawl actuated, self-adjusting type to
securely hold the load at any level and provide smooth precise control in lowering.
The brake flange shall be steel, fully machined and heat treated with ACME L.C.
ground thread. Ratchet wheel shall be steel, heat treated and finish ground and shall
operate on an anti- friction bearing for smooth lowering. The brake hub shall be
corrosion resistant, bronze alloy and hard chrome plated for long wear.

All operating parts of the trolley hoists shall be enclosed to protect them. Gears shall
be enclosed in a tightly sealed housing and with pressure type lubricant.

Load chain and hoist chain shall be cadmium plated steel alloy, coil type hoisting
chain.

A chain bucket shall be provided to automatically collect the chain as the hook rises.
Execution

Installation

The Contractor shall install, inspect and test hoisting equipment shown on the
Drawings and as called for in Section 01640 of these Specifications.

END OF SECTION
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Basic Mechanical Materials and Methods
General

Scope

The work described in this Section and/or indicated on the Drawings shall include,
except where otherwise noted, the furnishing of all materials, equipment,
appurtenances, accessories, connections, labor, etc. required and/or necessary to
completely install, clean, inspect, adjust, test, balance and leave in safe and proper
operating condition all mechanical systems. All mechanical work shall be
accomplished by workers skilled in the various trades involved.

Prior to the ordering or purchase of any equipment or materials or the layout or
installation of any work, visit and examine the site and shall examine and understand
the work shown on the Drawings and described in these Specifications. If any work
involves existing equipment, ductwork, piping, buildings, etc., first verify model
numbers, electrical characteristics, sizes, dimensions, etc. to be compatible with the
work shown on the Drawings.

Throughout the course of the Project, schedule and coordinate work with the Owner
and other trades to optimize space utilization and avoid conflict or interference with
the work of other trades, structural elements, doors, windows, lights, conduit and other
equipment or systems.

Unless otherwise shown on the Electrical Drawings, the mechanical work shall
include:

1. The furnishing and installation of all motors in accordance with Division 16,
motor starters, relays and other controls and control wiring necessary for the
proper operation of all mechanical equipment. Power wiring to mechanical
equipment and a 120 volt source for control power shall be provided as a part of
the electrical work.

2. All controls and control wiring shall be provided under this Division and installed
according to Division 16 of these Specifications. Where control power is not
available in the vicinity of mechanical equipment, a transformer shall be
furnished and installed to convert power voltage to control voltage. The
transformer may be an integral part of the starter.

3. Magnetic starters or combination starters as shown on the Drawings or
specified herein, complete with running indication lights in an approved
enclosure, shall be furnished and installed for mechanical equipment
automatically started and stopped, or otherwise controlled by thermostats,
timers, or other devices. Starters for all manually controlled equipment shall
include running indication lights in an approved enclosure. Switches for starters
shall be as shown on the Drawings or specified herein. All starters shall comply
with the requirements of Section 16050.
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1.02

1.03

All electrical items provided under Division 15 of these Specifications shall be
provided in accordance with applicable sections of Division 16. Enclosures shall be
the same NEMA type as specified in Section 16050 or on the Electrical Drawings.

Produce complete finished operating systems and provide all incidental items required
as part of the work, regardless of whether such item is particularly specified or
indicated.

Qualifications

All materials shall be furnished by manufacturers fully experienced, reputable and
qualified in the manufacture of the particular material to be furnished. All material
shall be designed, constructed and installed in accordance with standard practices
and methods and shall comply with these Specifications as applicable.

Submittals

Submittals for all mechanical work shall conform to the requirements of Section 01340
of these Specifications.

Drawings and Specifications

1. The Drawings are diagrammatic and, unless specifically dimensioned, are
intended to show only the general arrangement of equipment and accessories,
and the general routing of piping, ductwork, etc. The Drawings do not
specifically show every fitting, offset, contour, etc. required to accomplish the
intended work or to avoid every interference that may be encountered. Arrange
all work to fit within the allowed space without modifying any building structure
or property, and make readily accessible all equipment and accessories
requiring servicing or maintenance.

2. Should any changes be deemed necessary in items shown on the Drawings,
shop drawings, descriptions and the reason for the proposed changes shall be
submitted to the Engineer for approval.

3. Exceptions and inconsistencies in Drawings and Specifications shall be brought
to the Engineer's attention before Bids are submitted.

4.  Titles of Sections and Atrticles in these Specifications are introduced merely for
convenience and are not to be construed as complete segregation of tabulation
of the various units of material and/or work.

Operating and Maintenance Instructions: Complete, neatly framed instructions for the
care and operation of all equipment shall be provided and installed where directed.
Instruct the Owner's personnel during the adjustment and testing period in the
presence of both the Owner's representative and the Engineer, demonstrate the
complete operation of each and every piece of apparatus. In the case of heating and
air conditioning equipment, both the heating and cooling functions shall be fully
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demonstrated at such times as are required. Instructional periods shall be for such
lengths of time as may be necessary to thoroughly familiarize operating personnel
with the proper care, operation and maintenance of the equipment.

Permits and Inspections

1. Obtain and pay for, as part of the mechanical work, all permits, fees, licenses,
taxes, assessments, etc. necessary for performing the work outlined in the
Contract Documents.

2. All applicable certificates of inspection shall be delivered to the Owner at the
completion of the work.

Transportation and Delivery

As part of the mechanical work, provide and pay for all transportation, delivery and
storage required for all equipment and materials.

The mechanical contractor shall closely coordinate the ordering and delivery of all
mechanical equipment with other trades to assure that equipment will be delivered in
time to be installed in the building without requiring special or temporary access or
building modifications. Certain equipment may have to be installed prior to the
erection of the building walls or roofs.

Storage and Protection

Upon receipt of all equipment and materials, they shall be properly stored to protect
them from vandalism, theft, the elements and other harm or damage. Any equipment
or materials received in a damaged condition, or damaged after receipt, shall not be
installed. Only new undamaged equipment in first-class operating condition shall be
installed.

Provide protection covers, skids, plugs or caps to protect equipment and materials
stored or otherwise exposed during construction.

Quality Assurance

The manufacturer shall provide written certification to the Engineer that all equipment
furnished complies with all applicable requirements of these Specifications.

Codes and Standards

1. All mechanical work shall be performed in accordance with all applicable codes,
ordinances, rules and regulations of local, state, federal or other authorities
having jurisdiction. As a minimum, this shall include:

a. 2000 Standard Building Code

b. 2000 Standard Mechanical Code
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C. 2000 Standard Energy Conservation Code

d. 2000 Standard Plumbing Code

e. 2000 Standard Fuel Gas Code

f. 2000 Standard Fire Code

g. National Fire Protection Association Codes

h. Unless otherwise specified on the Drawings, the latest edition of all
codes, including state and local amendments or ordinances, shall be
followed. Where code or other requirements exceed the provisions
shown on the Contract Documents, notify the Engineer. Where provisions
of the Contract Documents exceed code or other requirements, the Work

shall be performed in accordance with the Contract Documents.

All equipment, products and materials used in mechanical work shall be
Underwriter's Laboratories listed or labeled as applicable.

Schedule all required tests and inspections with a minimum of 72 hours prior
notice to the Owner and the Engineer.

Allowable Tolerances: Equipment shall be readily adaptable for installation and
operation in the structures shown on the Drawings. No responsibility for alteration of a
planned structure to accommodate other types of equipment will be assumed by the
Owner. Equipment which requires alteration of the structures will be considered only
if the Contractor assumes all responsibility for making and coordinating all necessary
alterations. All such alterations shall be made at the Contractor's expense.

Products

Materials and Construction

General

1.

All equipment, materials, accessories, etc. used as part of the mechanical work
shall be new, of the best grade and quality and of current production, unless
specified otherwise. Equipment not specified in the Contract Documents shall
be suitable for the intended use and shall be subject to approval by the
Engineer.

All equipment, products and materials used in mechanical work shall be
Underwriter's Laboratories listed or labeled as applicable.

All equipment, products and materials shall be free of defects and shall be
constructed to operate in a safe manner without excessive noise, vibration,
leakage or wear.
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4, Electric motors shall be standard efficiency, drip-proof type unless otherwise
specified.

Piping: See appropriate sections of Division 15 for Specifications on various piping
systems. See Part 3 of this Section for general stipulations on installation of piping
systems.

Valves: See appropriate sections of Division 15 for Specifications and Part 3 of this
Section for general stipulations on valve installation.

Unions: Provide and install unions between each item of equipment and the valve
controlling and/or the various piping connections to it.

1. Steel Pipe: Unions 2-1/2-inches and smaller shall have ground joints. Unions
3-inches and larger shall have flanged unions.

2. Copper Pipe: Unions 2-1/2-inches and smaller shall have brass ground joints,
copper to copper. Unions 3-inches and larger shall have brass flanged unions,
with brass bolts.

3. PVC Pipe: Unions 2-inches and smaller shall have threaded Buna O-rings.
Unions 2-1/2-inches and larger shall be flanged.

Strainers

1. Strainers in water lines shall have cast iron bodies, with standard pattern,
stainless steel or monel baskets with standard perforations and shall be equal to
Hellan Fluid Strainer, Type D, unless otherwise specified in other sections of
Division 15.

2. All strainers shall be of the same size as the piping in which they are installed.
Provide dielectric union, if necessary, to isolate strainer from pipe material.

Equipment Bases: Each piece of equipment which is motor driven shall be furnished
with an approved base, which shall be in addition to the foundation. Each base shall
be furnished integral with the equipment or apparatus, or shall be furnished as a
separate item, designed to accommodate the equipment or apparatus. Submit shop
drawings for all foundations and supports for review.

Dielectric Isolation

1. Wherever copper, brass or bronze piping systems are connected to steel or iron
piping systems, this connection shall be made with dielectric isolators. The
dielectric isolators shall be so designed that non-ferrous piping materials shall
be isolated by the use of Teflon or nylon isolating materials made up in the form
of screwed type unions or insulating gaskets and bolt sleeves and washers for
standard flanged connection. All dielectric isolators shall be selected for the
pressure of the system involved.
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2.

Dielectric isolators shall be Watts, Epco, Crane or Maloney.

Execution

Installation

General

1.

All equipment, materials, accessories, etc. used as part of the mechanical work
shall be installed according to the manufacturer's recommendations and in
accordance with the best practice and standards for the work.

All work shall be performed by competent personnel satisfactory to the Owner
and Engineer. All work requiring particular skill shall be performed by persons
that have had special training and past experience in that line of work.

Equipment Support

1.

Major equipment supports (concrete foundations, framed structural openings,
etc.) shall be furnished and installed under other Divisions of the Contract
Documents as shown on the Drawings. The mechanical work shall include the
furnishing and installation of all miscellaneous equipment supports,
housekeeping pads, structural members, rods, clamps and hangers required to
provide adequate support of all mechanical equipment.

Unless otherwise shown on the Drawings, all mechanical equipment, piping and
accessories shall be installed level, square and plumb.

All equipment, piping, etc. supported by structural joists shall be supported by
the top chord only of such joists. Hangers shall not be attached to the bottom
chord of any joists.

Pipe and Ductwork Penetrations

1.

Sleeves shall be installed in all masonry or concrete walls, floors, roofs, etc. for
pipe and ductwork penetrations. Sleeves for pipe shall be standard weight steel
pipe. Sleeves for ductwork shall be 20 gauge galvanized steel. Sleeves shall
be sized to provide a minimum of 1/4-inch clearance between the sleeve and
pipe or duct. For insulated pipes or ducts, the clearance shall be between the
sleeve and the insulation. Each penetration shall be firestopped or otherwise
protected by listed materials with a minimum fire rating equivalent to the rating
of the structural element where it occurs.

As far as possible, all pipe and ductwork penetrations shall be provided for at
the time of masonry or concrete construction. Where drilling is required, only
core drills shall be used. Star drills shall not be used.

All pipes penetrating walls or floors of any construction shall be installed with
escutcheon plates on both sides of the penetration securely fastened to the wall
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or floor. In exposed areas, escutcheon plates shall be chrome-plated. All
escutcheons plates shall be sized to completely conceal the penetration.
Ductwork penetrating walls or floors of any material shall be installed with
closure plates on both sides of the penetration. Penetrations through exterior
walls shall be sealed weathertight.

4, All penetrations through fire rated structures shall be firestopped with materials
listed for such use and shall equal or exceed the rating of the structure being
penetrated.

Flashing

1. All piping and ductwork penetrating roofs shall be flashed in an approved
manner, shall be watertight and shall conform to the requirements detailed in
other sections of these Specifications.

2. Flashing for piping shall be sheet lead of not less than six pounds per square
foot, shall have a base not less than two square feet, and shall extend up over
and into the open end of the pipe. All flashing shall be properly caulked and
sealed.

Welding

1. All welded pipe joints shall be made by the fusion welding process, employing a
metallic arc or gas welding process.

2.  All welding operations shall conform to the latest recommendations of the

American Welding Society or to the applicable provisions of the ASME Code for
Pressure Piping. Pay for all electrical energy and/or gas used in welding.

Equipment Connections

1.

Extend waste and water to the various items of equipment as indicated or
required, terminating the lines where and as directed. Make all final plumbing
connections. Provide shut-off valves and unions at each water connection to
each item of equipment requiring same.

During the roughing-in phase of the work, extend service lines to the various
items of equipment, terminating them at the proper points for connection to
those items of equipment as indicated on the detailed drawings of the
equipment and/or as directed. During the time the equipment is being installed
or after it is in place, make all final connections thereto.

Cutting and Patching: Where cutting or patching becomes necessary to permit the
installation of any work or should it become necessary to repair any defects that may
appear in patching, the Contractor shall make the necessary repair at no cost to the
Owner.
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H.

Large Apparatus and Equipment: All large apparatus and equipment which is
specified or shown to be furnished or installed under this Contract, and which may be
too large to be moved into its final position through the normal building openings
planned, shall be placed in its approximate final position before any obstructing
structure is installed. All apparatus shall be cribbed up from the floor and cared for as
specified under "Storage and Protection" or as directed by the Engineer.

Cross Connection and Interconnections

1. No plumbing fixture, device or piping shall be installed which will provide a cross
connection or interconnection between a distributing supply for drinking or
domestic purposes and a polluted supply, such as drainage system or a soil or
waste pipe which will permit or make possible the backflow of sewage, polluted
water or waste into the water supply system.

2. Verify location of all existing utilities and make all connections to existing
facilities as required.

Thermal Expansion of Piping

1. Furnish and install all devices required to permit the expansion and contraction
of all work subject to expansion and contraction of the water supply and
circulating systems. In these systems employ expansion joints and guides
where required or directed by the Engineer. Swing joints, turns, expansion
loops or long offsets shall be provided wherever shown on the Drawings or
wherever necessary to allow for the expansion of piping within the building.
Broken pipes or fittings broken due to rigid connections must be removed and
replaced at no cost to the Owner.

2. Anchor all lines having expansion joints so that expansion and contraction effect
is equally distributed. Verify exact locations of anchors and guides with the
Engineer prior to making installation. The lines having expansion joints shall be
accurately guided on both sides of each joint. These guides shall consist of
saddles and "U" clamps where not otherwise indicated and shall be properly
arranged and supported. Submit complete details for approval.

3. In installing expansion members, exercise care to preserve proper pitch on
lines. Furnish and install all special fittings, connectors, etc., as required.

Surface Preparation, Shop, and Field Painting

Unless otherwise specified herein or shown on the Drawings, general painting of
mechanical equipment shall be in accordance with Section 09900 of these
Specifications.

Touch-up painting of mechanical equipment shall be part of the mechanical work. All
equipment and materials that are painted or coated by the manufacturer shall be
touched-up prior to completion to conceal any and all scratches or other finish
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irregularities and to maintain the integrity of the paint or coating. All painting and
coating shall match the original and shall conform to the requirements detailed in
other sections of these Specifications.

Inspection and Testing

Testing of Pipelines: Refer to Section 02666 of these Specifications for general
requirements.

The mechanical work shall include all materials and labor required to properly test and
balance all mechanical systems as required by codes and as described herein.

Concealed, underground and insulated piping shall be tested in place before
concealing, burying or covering. Tests shall be conducted in the presence of the
Engineer or designated representative. Equipment, materials and instruments
required for tests shall be furnished without incurring additions to the Contract. The
Contractor shall schedule all required tests and inspections with a minimum of 72
hours prior notice to the Owner and the Engineer.

Unless otherwise specified herein, all mechanical piping shall be tested as required by
Code to 1-1/2 times the rated system pressure or 150 psig, whichever is greater.
Care shall be taken to isolate all equipment not suitable for this test pressure by
installing pipe caps or blank flanges at the equipment connections. All valves and
fittings shall be tested under pressure.

Unless more stringent requirements are specified herein, the following procedures
shall be used for pressure testing building mechanical piping gravity-drained piping
systems. Soil, waste and vent piping shall be tested with water before installing
fixtures. Water test shall be applied to the system either in its entirety or in sections.
If the test is applied to the entire system, all openings in the piping shall be closed
except to highest opening, and the system shall be filled with water to the point of
overflow. If the system is tested in sections, each opening except the highest opening
of the section under test shall be plugged and each section shall be filled with water
and tested with at least a 10-foot head of water. Each joint or pipe in the building
except the uppermost 10 feet of the system shall be submitted to a test with at least a
10 foot head of water. The water shall be kept in the system, or in the portion under
test, for at least one hour before the inspection starts; no drop in the water level will be
acceptable.

The services of an independent testing and balancing agency shall be used to
balance the air and water distribution systems.

Cleaning

At all times, the premises shall be kept reasonably clean and free of undue amounts
of waste, trash and debris by periodic cleaning and removal. After completion, all
foreign material, trash and other debris shall be removed from the site.
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B. After all equipment has been installed, but prior to testing and balancing, all
equipment, piping, ductwork, etc. shall be thoroughly cleaned both inside and out.

C.  All air moving equipment operated during construction shall have filters in place and
changed regularly so as to be clean.

D. After testing and balancing and just prior to Owner review and acceptance, all

systems shall be finally cleaned and shall be left ready for use. Air filters shall be new
and piping strainers shall be clean.

END OF SECTION
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Ductile Iron Pipe and Fittings
General

Scope

Provide all labor, materials, equipment and incidentals necessary to construct all
ductile iron pipe and appurtenances located inside and under buildings and structures,
and test as shown on the Drawings and as specified herein.

Ductile iron pipe and appurtenances covered under this Section shall include all
interior pipe and accessories to the outside face of structures and buildings, except
where there is no joint at the outside face. Where there is no joint at the exterior face,
this Section shall include all ductile iron pipe and accessories within two feet of the
exterior face of the structure or building.

This Section includes piping and fittings in utility vaults and manholes.

Submittals

Complete shop drawings and product data on all piping and fittings shall be submitted
to the Engineer in accordance with the requirements of Section 01340 of these
Specifications.

Shop drawings shall indicate piping layout in plan and/or elevations and shall include
a complete schedule of all pipe, fittings, specials, hangers and supports. Special
castings shall be detailed showing all pertinent dimensions. Special coatings shall be
clearly identified.

The Contractor shall furnish the Resident Project Representative with lists of all
pieces of pipe and fittings in each shipment received. These lists shall give the serial
or mark number, weight, class, size and description of each item received.

The Contractor shall submit written evidence to the Engineer that the products
furnished under this Section will conform with the material and mechanical
requirements specified herein. Certified copies of independent laboratory test results
or mill test results from the pipe supplier may be considered evidence of compliance
provided such tests are performed in accordance with the appropriate testing
standards by experienced, competent personnel. In case of doubt as to the accuracy
or adequacy of mill tests, the Engineer may require that the Contractor furnish test
reports from an independent testing laboratory on samples of pipe materials.

Products

Ductile Iron Pipe (DIP)

Ductile iron pipe shall be utilized for all piping except where shown otherwise on the
Drawings.
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B.

Ductile iron pipe shall be manufactured in accordance with AWWA C151. All pipe,
except specials, shall be furnished in nominal lengths of 18 to 20 feet. Sizes will be as
shown on the Drawings. All pipe shall have a minimum pressure rating as indicated in
the following table, and corresponding minimum wall thickness, unless otherwise
specified or shown on the Drawings:

Pipe Sizes (inches) Pressure Class (psi)
4-12 350
14-18 350
20 300
24 250
30-54 200

Flanged pipe minimum wall thickness shall be equal to Special Thickness Class 53.
Flanges shall be furnished by the pipe manufacturer.

Fittings and Accessories

Fittings shall be ductile iron and shall conform to or AWWA C153/ANSIA21.53 with a
minimum rated working pressure of 250 psi.

Flanged elbow fittings shall be ANSI pattern using short radius elbows except where
noted differently on the Drawings. Special fittings, ductile iron wall pipes and sleeves
shall conform to the dimensions and details as shown on the Drawings.

All grooved-end fittings shall conform to the laying length requirements of AWWA
C110/ANSI A21.10, end preparation requirements of AWWA C606, and wall
thickness requirements of AWWA C110/ANSI A21.10.

Welded-on Outlets: Welded-on outlets shall be ductile iron body type and shall be
faced and tapped for AWWA C110/ANSI A21.10 flange or mechanical joint
connection. All welding, fabrication and outlet hole drilling shall be performed by the
manufacturer. Outlets shall be free of burrs. Sizes shall be as indicated on the
Drawings. The outlets shall be welded on minimum Special Thickness Class 51
ductile iron pipe greater than 12-inches and Special Thickness Class 52 for smaller

pipe.

Thrust Collars: Thrust collars shall be welded-on ductile iron body type capable of
withstanding a thrust due to 250 psi internal pressure on a dead end from either
direction on that pipe size. The welded-on collars shall be continuously welded to the
pipe by the pipe manufacturer.

Solid sleeves shall permit the connection of plain end ductile iron pipe. Solid sleeves
shall meet the requirements of ANSI/AWWA C110 for long pattern and have a
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minimum pressure rating of 250 psi. Solid sleeves shall have mechanical or
restrained joints as specified in this Section and as shown on the Drawings. Solid
sleeves shall be used only in locations shown on the Drawings [or at the direction of
the Engineer].

Tapping Saddles: Tapping saddles shall be ductile iron body type with O-ring gasket
and alloy steel straps. Connection shall be flanged or mechanical joint as detailed on
the Drawings. Tapping saddles shall be equal to ACIPCO A-10920 (mechanical joint)
and ACIPCO A-30920 (flange joint).

Flange Adapter: The flange adapter shall permit the connection of unthreaded,
ungrooved, open-ended ductile iron pipe to ANSI/ASME B16.1, Class 125 flanges.
The flange adapter shall meet the test requirements of ANSI/ASME B16.1 for Class
125 flanges. The adapter shall be a ductile iron casting incorporating gripping wedges
and gasket. The gasket shall provide a compression seal between the adapter, the
pipe and the adjacent flange. Flange adapters are to be used only in locations
specifically shown on the Drawings and shall be installed in accordance with the
manufacturer's recommendations. The flange adapter shall be EBAA Iron
Megaflange-Flange Adapter Series 2100.

Service Clamps: Service clamps shall be ductile iron, double strap clamps equal to
Mueller.

Joints
General

1. Unless shown or specified otherwise, joints for buried service shall be push-on
or restrained joint type for pipe and standard mechanical, push-on or restrained
joints for fittings. Joints for exposed service shall be flanged for pipe and
fittings, unless shown otherwise.

2. Provide the necessary bolts for connections. All bolts and nuts shall be
threaded in accordance with ANSI B1.1, Coarse Thread Series, Class 2A
external and 2B internal fit. All bolts and nuts shall be made in the U.S.A.

3. In all cases, gaskets shall be made of material that will not be damaged by the
fluid being transported nor by the environment in which the pipe is installed.

Push-On and Mechanical Joints

1. Joints shall conform to AWWA C111/ANSI A21.11.

2. Bolts and nuts shall be Tee Head bolts and nuts of high strength low-alloy steel
in accordance with ASTM A 242 to the dimension shown in AWWA C111/ANSI
A21.11.

3. Gaskets shall be in accordance with AWWA C111/ANSI A21.11 and shall be
constructed of plain rubber unless otherwise shown on the Drawings.
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4.

Mechanical joint glands shall be ductile iron.

C. Flanged Joints

1.

Flanged joints shall conform to AWWA C115/ANSI A21.15. Flanges shall be
ductile iron and shall be furnished by the pipe manufacturer.

Flanged joints shall be bolted with through stud or tap bolts of required size as
directed. Bolt length and diameter shall conform to ANSI/AWWA C115 for
Class 125 flanges shown in ANSI/ASME B16.1.

a. Bolts for exposed service shall be zinc plated, cold pressed, steel
machine bolts conforming to ASTM A 307, Grade B. Nuts for exposed
service shall be zinc plated, heavy hex conforming to ASTM A 563. Zinc
plating shall conform to ASTM B 633, Type II.

Gaskets shall be made of 1/8-inch thick, Neoprene. Gaskets may be ring type
or full face type.

For 16-inch and larger flanged joints use gaskets equal to American “Toruseal”
or US Pipe “Flange Tyte”.

Flanged ductile iron pipe shall have flanges cast solidly or threaded to the pipe
barrel. Pipe threads shall be of such length that with flanges screwed home, the
end of the pipe shall project beyond the face line of the flange. Flange and pipe
shall then be machined to give a flush finish to the pipe and the flange and
surface shall be normal to the axis of the pipe. Ductile iron flanges shall be of
such design that the flange neck completely covers the threaded portion of the
pipe to protect same against corrosion. All pipe with threaded type flanges shall
be assembled, faced, and drilled at the point of manufacture, unless otherwise
approved by the Engineer.

Flange filler shall conform to AWWA C110/ANSI A21.10. Joint bolt length shall
be increased by the thickness of the flange filler.

Where tap or stud bolts are required, flanges shall be driled and tapped
accordingly.

D. Restrained Joints

1.

Restrained joints: Restrained joints shall be manufactured restrained joint or
restraining gasket joint as specified below.

a. Manufactured restrained joints shall be American, FLEX-RING or
LOK-RING, U.S. Pipe TR FLEX or HP LOK, or Clow SUPER-LOCK.

b. Restraining gasket joints shall be assembled with American Fast-Grip
gaskets or US Pipe FIELD LOK gasket.
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C. Retainer glands on a mechanical joint may be used as a restrained joint
only where retainer glands are specifically shown on the Drawings or
where specifically specified.

d. Where retainer glands are allowed, in lieu of retainer glands specified
elsewhere, the joint may be assembled with US Pipe MJ FIELD LOK
gasket.

e. No field welding for manufactured restrained joint pipe assembly will be
permitted. Where field cutting of restrained joint pipe is required, the joint
may be assembled with American Field Flex-Rings or US Pipe TR FLEX
GRIPPER Rings.

Wall Sleeves and Wall Pipes

Where piping passes through concrete structures, furnish and install wall sleeves

unless wall pipes or other provisions are specifically shown on the Drawings.

B. Wall Sleeves

1.

For pipe sizes smaller than 3-inches, wall sleeves shall be steel oversize
sleeves furnished with a full circle, integral or continuously welded waterstop
collar. The sleeve seal shall be the mechanically expanded, synthetic rubber
type. Provide all associated bolts, seals and seal fittings, pressure clamps or
plates necessary to achieve a watertight installation. Sleeves shall extend the
full thickness of the concrete. Sleeves and seal shall be Link Seal.

For larger pipe sizes, wall sleeves shall be statically cast ductile iron mechanical
joint wall sleeves. Unless specified or shown otherwise for a specific situation,
wall sleeves shall be mechanical joint bell-plain end type with waterstop/thrust
collar. The collar shall be capable of withstanding a thrust force caused by a
250 psi dead end load from either direction on that size pipe. Sleeves shall be
constructed with studs and mechanical joint retainer gland on the air side of the
concrete structure. Provide retainer gland where shown on the Drawings.
Where the concrete structure is exposed to dirt on one side and is wet on the
other side, construct with studs and glands on the dirt side.

C. Wall Pipes

1.

Wall pipes shall be either statically cast ductile iron with integral waterstop/thrust
collar or centrifugally cast ductile iron with a continuously welded
waterstop/thrust collar. The welded-on collar shall be attached to the pipe by
the manufacturer. The collar shall be capable of withstanding a thrust force
caused by a 250 psi dead end load from either direction on that size pipe. Wall
pipes shall be furnished uncoated on the outside and cement lined on the
inside. Unless specified or shown otherwise, wall pipes shall be flange end

type.
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2. Wall pipes shall be lined in one manufacturer's facility and delivered to the job
site ready for use.

Coatings

The exterior of pipe and fittings for buried service shall be factory coated with an
asphaltic coating conforming to AWWA C151/ANSI 21.51 for ductile iron pipe, AWWA
C115/ANSI 21.15 for flanged pipe and AWWA C110/ANSI 21.10 for fittings. Pipe and
fittings which shall be exposed or submerged shall be factory coated with a general
purpose rust inhibitive primer compatible with the type of paint which will be field
applied in accordance with the requirements of Section 09900 of these Specifications.

Linings

Pipe and fittings shall be cement lined in accordance with AWWA C104/ ANSI A21.4,
standard thickness, unless specified otherwise.

Retainer Glands

Retainer glands for ductile iron pipe shall be Megalug Series 1100, as manufactured
by EBAA Iron, Uni-Flange Series 1400, as manufactured by Ford Meter Box
Company, or Star Pipe Products Star-Grip Series 3000.

Pipe Supports

Pipe supported from underneath and not subject to expansion shall have cast-in-place
concrete supports as shown on the Drawings or adjustable pipe saddle supports on
properly sized pipe stanchions and ample, properly grouted floor flanges. Saddle
supports shall be equal to Grinnell, Figure 264.

Execution

Cutting

When new or existing pipe is required to be cut, the pipe shall be cut in such a
manner as to leave a smooth end normal to the axis of the pipe.

All cutting of ductile iron pipe shall be performed with a cutting saw. All burrs shall be
removed from the inside and outside edges of all cut pipe. All damaged linings and
coatings shall be repaired.

Lining Repair: Repair epoxy linings and recoat spigot ends of cut pipe with Protecto
101 or Madewell 1104 coal tar epoxy in accordance with the manufacturer's
recommendations and as specified below:

1. Remove all burrs and areas of loose lining materials by sanding or scraping to
bare metal.
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2. Remove oil and lubricants used during field cutting.

3. Lining shall be stripped back a minimum of 1-inch from the spigot end into well
adhered lined areas.

4, Roughen 1 to 2-inches of good lining with a rough grade (40 grit) emery paper,
rasp or small chisel, to allow an overlap between new and existing lining.

5. Apply lining repair material in the number of coats required to match the
thickness requirements as specified in Part 2 of this Section and in accordance
with the manufacturer's recommendations.

Joint Assembly

General: Ductile iron pipe shall be assembled in accordance with ANSI/AWWA
C600.

Push-On Joints: The inside of the bell and the outside of the pipe from the plain end
to the guide stripe shall be wiped clean immediately before assembling the pipe joint.
Then the rubber gasket shall be inserted into a groove or shaped recess in the bell.
Both the bell and spigot ends to be joined shall be wiped again to ensure they are
thoroughly clean. A liberal coating of special lubricant furnished by the pipe
manufacturer shall be applied to the outside of the pipe. The plain end shall be
centered in the bell and the spigot pushed home.

Mechanical Joints

1. The surfaces with which the rubber gasket comes in contact shall be brushed
thoroughly with a wire brush just prior to assembly to remove all loose rust or
foreign material which may be present and to provide clean surfaces which shall
be brushed with a liberal amount of soapy water or other approved lubricant just
prior to slipping the gasket over the spigot end and into the bell. Lubricant shall
be brushed over the gasket prior to installation to remove loose dirt and
lubricate the gasket as it is forced into its retaining space.

2. Joint bolts shall be tightened by the use of wrenches and to a tension
recommended by the pipe manufacturer. When tightening bolts, the gland shall
be brought up toward the pipe bell. If effective sealing is not attained at the
maximum torque indicated above, the joint shall be disassembled and
reassembled after thorough cleaning. Overstressing of bolts to compensate for
poor installation shall not be permitted.

3.  After installation, bolts and nuts in buried piping shall be given two heavy coats
of a bituminous paint. Bolts and nuts for exposed or submerged service shall
be coated in accordance with the requirements of Section 09900 of these
Specifications.
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3.03

3.04

D.

Flanged Joints

1.

All flanges shall be true and perpendicular to the axis of the pipe. Flanges shall
be cleaned of all burrs, deformations, or other imperfections before joining.
Flanged joints shall be installed so as to ensure uniform gasket compression.
All bolting shall be pulled up to the specified torque by crossover sequence.
Where screwed flanges are used, the finished pipe edge shall not extend
beyond the face of the flange, and the flange neck shall completely cover the
threaded portion of the pipe.

Connections to equipment shall be made in such a way that no torque is placed
on the equipment flanges. Connecting flanges must be in proper position and
alignment and no external force may be used to bring them together properly.

After installation, bolts and nuts for exposed or submerged service shall be
coated in accordance with the requirements of Section 09900 of these
Specifications.

Flanged filler shall be used only where shown on the Drawings or approved by
the Engineer to make up minor differences in pipe length, less than 3-inches.
Joint bolts shall be increased in length by the thickness of the flange filler.

Drilling and Tapping

Wherever required ductile iron pipe and fittings shall be drilled and tapped to receive
any other piping. All holes shall be drilled accurately at right angles to the axis of any
pipe or fitting. Where plugs are drilled, holes shall be at right angles to the face of the

plug.

Unless shown otherwise, small diameter pipes, less than 2-inches, shall be connected
to ductile iron pipe using one of the following methods:

1.

2.

3.

4.

Direct tap.
Direct tap with service clamp.
Direct tap boss.

Tapped plug or flange on tapping saddle.

In no case shall the effective number of threads be less than 4.

Constructing Beneath and Beyond Structures

Construct beyond buildings and structures in accordance with Section 02610 of these
Specifications.
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3.05

3.06

Ductile Iron Pipe and Fittings

All ductile iron pipe installed under buildings or basins shall be encased and backfilled
in accordance with Section 02200 of these Specifications.

All ductile iron pipes entering buildings or basins shall be adequately supported
between the structure and undisturbed earth to prevent damage resulting from
settlement of backfill around the structure.

Constructing Within Structures

Proper and suitable tools and appliances for safe and convenient handling and laying
of pipe and fittings shall be used. Care shall be taken to prevent the pipe coating from
being damaged, particularly cement linings on the inside of the pipes and fittings. Any
damage shall be remedied as directed by the Engineer.

All pipe and fittings shall be carefully examined by the Contractor for defects just
before installing and no pipe or fitting shall be installed if it is defective. If any
defective pipe or fitting is discovered after having been installed, it shall be removed
and replaced in a satisfactory manner with a sound pipe or fitting by the Contractor at
Contractor's own expense.

All pipes and fittings shall be thoroughly cleaned before they are installed and shall be
kept clean until they are used in the completed work. Open ends of pipe shall be kept
plugged with a bulkhead during construction.

All elbows, tees, brackets, crosses, and reducers in pressure piping systems shall be
adequately restrained against thrust.

Wall pipe and wall sleeves shall be accurately located and securely fastened in place
before concrete is poured. All wall pipe and sleeves shall have wall collars properly
located to be in the center of the wall where the respective pipes are to be installed.
Pipe passing through the sleeve shall extend no more than three feet beyond the
structure without a piping joint.

Wall pipe and wall sleeves shall be constructed when the wall or slab is constructed.
Blocking out or breaking of the wall for later installation shall not be permitted.

Cutting or weakening of structural members to facilitate pipe installation shall not be
permitted. All piping shall be installed in place without springing or forcing.

Exposed ductile iron piping shall be supported as shown on the Drawings and
specified in Section 15094 of these Specifications.

Field Painting

Field painting of exposed and submerged pipe shall be in accordance with the
requirements of Section 09900 of these Specifications.
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3.07 Inspection and Testing

All testing shall be in accordance with the requirements of Section 02666 of these
Specifications.

3.08 Insulation and Heat Tracing

Provide insulation and heat tracing in accordance with Section 15250 of these
Specifications.

3.09 Disinfection

Following installation and testing, potable water lines shall be disinfected in
accordance with the requirements of Section 02675 of these Specifications.

END OF SECTION
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Section 15100

Part 1

1.01

1.02

1.03

1.04

Valves
General

Scope

Furnish all labor, materials, equipment and incidentals required to complete and make
ready for operation all valves and appurtenances as shown on the Drawings and as
specified herein.

The equipment shall include, but is not limited to, the following:

1. Butterfly Valves

2. Gate Valves

3. Check Valves

4, Flap Valves

5. Tapping Sleeves and Valves

6. Valve Boxes

7. Stem Guides

Submittals

Submit to the Engineer within 30 days after execution of the Contract a list of
materials to be furnished, the names of the suppliers and the date of delivery of
materials to the site.

Complete shop drawings of all valves and appurtenances shall be submitted to the

Engineer for approval in accordance with Section 01340 of these Specifications.
Clearly indicate make, model, location, type, size and pressure rating.

Storage and Protection

Valves and all associated accessories shall be stored and protected in accordance
with the requirements of Section 01640 of these Specifications.

Quality Assurance

The manufacturer shall provide written certification to the Engineer that all equipment
furnished complies with all applicable requirements of these Specifications.
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Part 2
2.01

2.02

Products

Acceptable Manufacturers
Provide valves of same manufacturer throughout where possible.

Provide valves with manufacturer's name and pressure rating clearly marked on the
outside of the valve body.

Acceptable manufacturers are as follows:
1. Butterfly valves shall be manufactured by Mueller, Pratt, VVal-Matic, or DeZurik.
2. Gate valves shall be manufactured by American Flow Control or Mueller.

3. Check valves shall be manufactured by G-A Industries, APCO Valve
Corporation or CCNE.

4, Tapping sleeves shall be Mueller H-610.
5. Tapping valves shall be Mueller H-667.

6. Valve boxes shall be Clow F-2450.

Materials and Construction
Valve Connections

1. Provide valves suitable to connect to adjoining piping as specified for pipe
joints. Use pipe size valves.

2. Thread pipe sizes 2-inches and smaller.

3. Flange pipe sizes 2-1/2-inches and larger.

4, Solder or screw to solder adapters for copper tubing.

Butterfly Valves (BV)

1. Butterfly valves shall be resilient seated, short body design, and shall be
designed, manufactured, and tested in accordance with all requirements of
AWWA C504, and as modified below. Valves shall be designed for a rated
working pressure of 250 psi. Class B, AWWA C504 Section 5.2 testing
requirements are modified as follows:

a. the leakage test shall be performed at a pressure of 250 psi;

b. the hydrostatic test shall be performed at a pressure of 500 psi; and
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C. proof of design tests shall be performed and certification of such proof of
design test shall be provided to the Engineer.

Valve bodies shall be ductile iron conforming to ASTM A 536, Grade 65-45-12
or ASTM A 126, Grade B cast iron. Shafts and shaft hardware shall be ASTM A
564, Type 630 stainless steel, machined and polished. Valve discs shall be
ductile iron, ASTM A 536, Grade 65-45-12. The resilient valve seat shall be
located either on the valve disc or in the valve body and shall be fully field
adjustable and field replaceable.

Valves shall be installed with the valve shafts horizontal. Valves and actuators
shall have seals on all shafts and gaskets on valve actuator covers to prevent
the entry of water. Actuator mounting brackets shall be totally enclosed and
shall have gasket seals.

Operators: Valves for buried service shall have a nut type operator and shall be
equipped with a valve box and stem extension, as required.

Valve ends shall be mechanical joint type, except where flanged or restrained
joint ends are shown. Flange joints shall meet the requirements of ANSI B16.1,
or Class 250, but drilled and faced to Class 125 dimensions.

Motorized Actuators for Butterfly Valves

1.

Actuator shall be an electric motor driven gear reducer with integral controls for
motorized and manual operation or rising and non-rising stem valves. The
actuator shall be provided and sized by the valve manufacturer to meet the
maximum torque requirements of the valve. The actuating unit shall be
mounted on and assembled to the valve. The actuator shall provide
quarter-turn operation for butterfly valves.

Each motor shall be high torque, totally enclosed in a NEMA rated housing.
The motor starting torque shall be equal to 2-1/2 times the running torque. The
motor shall have AIEE standard Class F insulation. The grease tight operation
shall be assured by the use of dual motor shaft seals.

The gearing shall be combined helical/spur and worm gear type, accurately
machined. Helical gears shall be alloy steel, hardened and ground. Gearing
shall be grease lubricated, with high speed parts on anti-friction bearings. An
inspection plate on the housing shall be provided to allow inspection of the
handwheel declutching mechanism, the motor gears, and for relubrication.

Each unit shall include a handwheel for manual operation of the valve drive
sleeve through direct gearing. The handwheel shall not rotate during electrical
operation. The motor shall not rotate during hand operation. In no case will the
handwheel ever be connected with the motor. When the unit is being operated
manually, it shall be automatically returned to the electric operation when the
handwheel is released.
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10.

11.

12.

13.

The transfer from electric to manual operation shall be accomplished by a
declutching lever arm which will disengage the motor mechanically but not
electrically. The unit shall be capable of being clutched or declutched when
operated electrically with no damage to the clutch or gear mechanism.

The actuator shall operate the valve from full open to full closed in 60 seconds.

The controls shall provide a reversing actuator, mechanical and electrical
interlock, and thermal overload relays. The contactor shall break all lines to the
motor.

Position limit switches shall be provided for both open and close positions of
travel and shall be connected directly to the valve through continuous gearing,
and follow its position at all times. Mechanisms employing intermittent tooth
gearing and rotary drive switches are not acceptable.

A double acting, adjustable torque limit switch shall be provided, capable of
deleting excessive torque caused during seating, unseating, or obstructions.
Torque control accuracy shall be within + five percent.

The controls shall provide for local and remote operation. The controls shall
include a transmitter for remote indication of valve position.

The actuator and controls shall be rated for weatherproof.

Actuators for modulating service shall contain all the design and control features
as required for the open/close actuators. In addition, they shall contain the
following controls:

a.  Actuators shall respond to a 4-20 mA input signal.

b.  Actuators shall be capable of a maximum pulse rate of 100 starts per
hour with an accuracy of + two percent.

C. Actuators shall have a system adjustment span of zero - deadband.

d.  Actuators shall have a plug in circuit card and capabilities of either "lock in
last position” or "fail to close position".

e. Actuators shall be capable of transmitting a 4-20 mA signal for remote
indication of valve position. This signal shall be generated by a resistance
to current (R/1) converter.

f. All controls and terminal blocks shall be contained in the same
compartment which is integral to the actuator.

Motorized actuators shall be Limitorque L120 Series (multi-turn), Limitorque LY
Series (1/4 turn), EIM M/MG Series, EIM 2000 Series (multi-turn), or EIM Q or R
Series (1/4 turn).
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Gate Valves (GV)

1.

Gate valves 3-inches in diameter and larger shall be double-disc type
conforming to the requirements of AWWA C500.

Unless shown otherwise, valves with diameters 14-inches and less shall be
designed for vertical installation. Geared operators, where required, are shown
on the Drawings.

Valves with diameter 16-inches and greater shall be designed for horizontal
installation with tracks and rollers, bypass valves, and bevel gear type operator.

Valve ends shall be mechanical joint type except where flanged ends are
shown.

Valves shall open per Owner's standard and shall have O-ring type stem seals.

Buried valves shall be equipped with valve boxes. Provide extension stems
where required.

Manually operated valves, including geared valves, shall be non-rising stem
type. All valves six feet or more above the floor shall have chain type operator.

Check Valves (CV)

1.

4,

Check valves shall be hinged disc type with cast iron body and bronze or
bronze-fitted disc. Valves shall be designed for the operating head indicated
and shall not slam shut on pump shutdown. Valves shall be equipped with a
1/2-inch stop cock at the high point of the valve for bleeding air from the line.

Valves shall be outside weight and lever cushioned type. The cushion chamber
shall be attached to the side of the valve body externally and constructed with a
piston operating in a chamber that will effectively prevent hammering action at
the pump discharge heads specified. The cushioning shall be by air, and the
cushion chamber shall be so arranged that the closing speed will be adjustable
to meet the service requirements.

Valve ends shall be flanged, meeting the requirements of ANSI B16.1, Class
125.

Check valves shall be manufactured by APCO, CCNE or GA Industries.

Flap Valves

1.

Provide resilient seat flap valves as shown on the Drawings. Valve body and
flap shall be cast iron in accordance with ASTM A 126, Class B. The flange
shall be drilled for mounting to ASME/ANSI B16.1, Class 125 flange.

Resilient seat shall be wide seating Buna-N or neoprene, bonded in a groove
machined into the valve body.
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Part 3
3.01

3. Hinge links shall be high tensile bronze conforming to ASTM B 584, Class
A-865 or 304 stainless steel. Each hinge arm shall have two pivot points. A
lubrication fitting shall be provided for each pivot.

4, Valves shall be manufactured by Rodney Hunt, Waterman or Hydro Gate.
Tapping Sleeves and Valves

1. Tapping Sleeves: Provide caulked type sleeves, suitable for use on both ductile
iron and steel pipe, in the sizes shown on the Drawings.

2. Tapping Valves: Provide valves of the mechanical joint type with "O" ring seals,
in the sizes shown on the Drawings.

Valve Boxes (VB): Valve boxes shall be adjustable cast iron.

Stem Guides (SG): Fully adjustable stem guides with bronze bushings shall be
installed as shown on the Drawings and wherever necessary to prevent unsupported
stem lengths of 10 feet or more.

Execution

Installation

All valves and appurtenances shall be installed in the locations shown on the
Drawings, true to alignment and properly supported. Any damage to the above items
shall be repaired to the satisfaction of the Engineer before they are installed.

Install all floor boxes, brackets, extension rods, guides, the various types of operators
and appurtenances as shown on the Drawings that are in masonry floors or walls, and
install concrete inserts for hangers and supports as soon as forms are erected and
before concrete is poured. Before setting these items, the Contractor shall check all
plans and figures which have a direct bearing on their location and he shall be
responsible for the proper location of these valves and appurtenances during the
construction of the structure.

Pipe for use with flexible couplings shall have plain ends as specified in the respective
pipe sections.

Buried flanged or mechanical joints shall be made with cadmium plated bolts. All
exposed bolts shall be made with cadmium plated bolts. All exposed bolts and nuts
shall be heavily coated with two coats of bituminous paint.

Prior to assembly of split couplings, the grooves as well as other parts shall be
thoroughly cleaned. The ends of the pipes and outside of the gaskets shall be
moderately coated with petroleum jelly, cup grease, soft soap or graphite paste, and
the gasket shall be slipped over one pipe end. After the other pipe has been brought
to the correct position, the gasket shall be centered properly over the pipe ends with
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3.02

3.03

3.04

3.05

Valves

the lips against the pipes. The housing sections shall then be placed. After the bolts
have been inserted, the nuts shall be tightened until the housing sections are firmly in
contact without excessive bolt tension.

Prior to the installation of sleeve type couplings, the pipe ends shall be cleaned
thoroughly 